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(57) Sang ché dé cap dén chét trc ché protein 1 trong bénh bach cau tiy bao (Mcl-1) va

dugc pham chira no. ‘Theo mét phuong an, sang ché d& cap dén hop chat co cong thuc I:

o @
va mubi duge dung ctia n6 va duoc pham chira hop chat nay. Hop chat va dugc pham duoc
dé xuat trong ban mo ta c6 thé dugc st dung, theo mgt phuong an, dé di€u tri cac bénh
hoac tinh trang bénh 1y nhu bénh ung thu.
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Linh vire ky thuat dwoe dé cap

Sang ché dé cap dén hop chit co tac dung e ché protein 1 trong bénh bach
cdu tay bao (Mcl-1: myeloid cell leukemia 1, con dugc viét tit 14 MCL-1 hoic
MCL1) thich hop dé diéu tri bénh hoc tinh trang bénh Iy nhu bénh ung thu va duge
phim chira hop chét nay.

Tinh trang k¥ thuit cia sang ché

Mot dic diém chung cua bénh ung thu & ngudi la sy biéu hién qua muc cia
Mecl-1. Su biéu hién qua mirc cia Mcl-1 ngin cac té bao ung thu khong phai trai qua
‘qua trinh chét theo chuong trinh (apoptosis), cho phép céc té bio nay van sdng sot

du c6 su tén thuong di truyén lan rong.

Mcl-1 1 mét thanh vién thudc ho protein Bel-2. Ho Bcl-2 bao gém cac thanh
vién giy chét té bao theo chuong trinh (nhw BAX va BAK) ma, khi duoc hoat hoa,
chiing tao thanh homo-oligome trong mang ngoai cua ty thé, dan dén sy hinh thanh
15 rdng va su thoat ra ngodi cia cic thanh phéan trong ty thé, 12 budce khéi dau qua
trinh chét té bao theo chwong trinh. Cac thanh vién chéng lai sy chét t& bao theo
chuong trinh thudc ho Bcel-2 (nhu Bel-2, Bel-XL va Mcl-1) tc ché hoat tinh cua
BAX va BAK. Céc protein khac (nhu BID, BIM, BIK va BAD) c6 cac chirc ning-

diéu hoa bd sung.

Nghién ctru da ching minh rang cic chét tc ché Mcl-1 ¢6 thé hitu ich cho
viéc diéu tri cac bénh ung thu. Mcl-1 dugc biéu hién qué muc trong nhiéu bénh ung
thu. Xem tai liéu Beroukhim et al. (2010) Nature 463, 899-90. Cac t& bao ung thu
chira cac san phdm khuéch dai xung quanh cac gen chdng lai su chét t& bao theo
chuong trinh Mcl-1 va Bel-2-1-1 phu thudc vao su biéu hién ctia cic gen nay dé
sdng sot. (Beroukhim va cac ddng tac gia). Mcl-1 14 dich nhim thich hop d& khéi
dong lai qué trinh chét té bao theo chwong trinh trong rat nhiéu té bao ung thu. Xem
tai liéu G. Lessene, P. Czabotar and P. Colman, Nat. Rev. Drug. Discov., 2008, 7,
989-1000; C. Akgul Cell. Mol. Life Sci. Vol. 66, 2009; va Arthur M. Mandelin II,
Richard M. Pope, Expert Opin. Ther. Targets (2007) 11(3):363-373.
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Cac ché pham va phuong phdp méi de diéu ché va bao ché céac chat uc

ché Mcl-1 s& rét hitu ich.
Ban chét ky thuit ciia sang ché

Muc dich cua sang ché 1 d& xuét hop chét c6 tac dung e ché protein 1 trong
bénh bach cu tuy bao thich hgp dé diéu tri bénh hoic tinh trang bénh 1y nhu bénh

ung thu va dugc phim chira hop chit nay.

Theo mot phuong 4n, sang ché @& xuét hop chét c6 cong thirc I:

0 ()

trong do: b, dugc biéu dién bang ky hiéu === , 1a lién két hoéa hoc don hoac lién

két héa hoc d6i ma c6 thé 1a dang cis hoic trans; R 1 halo; R! 1a H, Ci-salkyl hodc
(CH2CH20),CHs, trong d6 n 13 s6 nguyén nim trong khoang tir 1 dén 4; R21a H
hoic Ci-salkyl; R?A 13 H ho#ic Ci-salkyl; R® 12 H hodc Ci-¢ alkyl;‘va‘l R34 1a H, Ci-¢
alkyl, Cs-s xycloalkyl hodc (CH2)m-C3-6 xycloalkyl, trong d6 m Ia sd nguyén nim
trong khoang tir 1 dén 4. Theo mot phuong 4n, R 1a Cl. Theo mdt phuong én,\ R!1a
C1-6 alkyl. Theo mot phuong 4n khéc, R! 1a CHs. Theo mdt phuong an, R? 1a H va
R2A 13 Ci-¢ alkyl. Theo mot phuong 4n, R® 1a H va R34 1a Ci-¢ alkyl. Theo mdt
phuong 4n khéc, b 14 lién két doi. |

Theo mdt sb phuong 4n cia sang ché, hop chét c6 cong thirc I 14 hop chét c¢6

cong thuee II:
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trong d6 R!, R?, R?A, R? va R3A dugc dinh nghia & trén.

Theo mdt s0 phuong an, séng ché dé xuat cac hgp chat cé cac cau tric néu

dudi day:
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hodc mudi dugce dung cia né va ta duge duge dung, & dang két hop v6i phuong 4n

bét ky trong sd cac phuong 4n trén ddy va dudi day.

Theo mdt phuong an, sang ché dé xuét hop chét c6 ciu triic duge chon tir

nhoém bao gom:
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hogic mudi duge dung cia né va ta duoc duoc dung, & dang két hop véi phuong 4n

bét ky trong s cac phuong 4n trén day va dudi day.

Theo mot phwong 4n, sang ché dé xuét hop chét c6 chu tric:
=
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két hop véi phuong 4n bét ky trong sb cac phuong 4n trén day va dudi day.

ho#c mudi dugc dung ctiia nd va tad duge duge dung, & dang

Theo mot phwong 4n, sang ché dé xut hop chét c6 chu tric:
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két hop v6i phuwong 4n bat ky trong sb c4c phuong 4n trén day va dudi day.

hodic mudi dugc dung cia no va ta duge duge dung, & dang

‘Theo mdt phuong an, sang ché dé xut hop chét c6 céu tric:
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két hop v6i phuong 4n bit ky trong sd cac phurong 4n trén day va dudi day.

hodc mudi dugc dung ctia né va ta duge duge dung, & dang

Theo mdt phuong an, sang che dé xuat hop chat c6 cau tric:
HQ
/
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két hop vé6i phuong 4n bét ky trong s6 cac phwong 4n trén ddy va dudi day.

hodc mudi dugc dung cia no va ta dugc duge dung, & dang

Theo mot phwong 4n, sang ché dé xuat hop chét c6 chu trac:

hoic mudi duge dung cia né va ta dugc dugc dung, & dang

két hop voi phuong 4n bat ky trong s6 cac phuong 4n trén day va dudi day.

Theo mdt phuwong an, sang ché d& xuét hop chét c6 ciu tric:

-0
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/\
N (0)

hodc mubi dugc dung cua n6 va ta dugc duge dung, & dang:

két hop voi phuong 4n bat ky trong sb cac phuong an trén day va dudi day.

' Theo mdt phwong 4n, sang ché dé xuét hop chit c6 cu tric:
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hodac mudi duge dung cuia n6 va ta duge duge dung, & dang

két hop v6i phuwong 4n bat ky trong sd cac phurong 4n trén day va dudi dy.
Theo mét phuong 4n, sang ché dé xuét hop chét ¢ ciu tric:

O/\/O\
=
Cl
(0]

o hodc mudi dugc dung cia né va ta dugc dugce dung, &
dang két hop v6i phuong an bit ky trong sb cac phurong 4n trén day va dudi day.

Theo mot phuong an, sang ché dé xuat hop chat c6 cau trac:

hodc mudi dugc dung cua nd va ta duge duge dung, &

dang két hop v&i phuong 4n bét ky trong s6 cac phuong 4n trén dy va dudi day.

Theo mdt phuong an, sang ché dé€ xuat hop chat ¢ cau truic:
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dang két hop v6i phuong an bt ky trong sé cac phuong 4n trén ddy va dudi day.

hodc mudi duge dung cla n6 va td duge dugc dung, &

Theo mdt phuong an, sang ché dé xuét dugc phdm chira hop chit c6 cong

thirc I, hoac mudi dugc dung cuia n6 va ta duge dugce dung.

Theo mot phuong 4n, sang ché dé xult hop chét c6 cong thie I dung dé tc
ché protein 1 trong bénh bach ciu tity bao (Mcl-1) cta t& bao bao gdm viée cho té
bao nay tiép xtic voi hop chét c6 cong thire I véi lugng 6 hidu qua e ché Mcl-1, &
dang két hop v6i phuong 4n bét ky trong sb cac phuong 4n trén ddy va dudi ddy.
Theo mdt phuong 4n, viée tiép xUc nay la in vitro. Theo mdt phwong an khéc, viée
tiép xuc nay 1a in vivo. Theo mot phuong 4n, viée tiép xic nay bao gbm viéc ding
hop chét cho dbi twong. Theo mot phwong 4n, viéc ding hop chit nay 13 qua duong
miéng, ngoai duong ti€u hoa, qua dudng ti€ém, qua dudng x0ng hit, qua da hodc qua’

niém mac. Theo mdt phuong an, d6i twong nay bi bénh ung thu.

Theo mot phwong 4n, sang ché dé xudt hop chit c6 cong thirc I hoic dugc
phém chtra hop chét c6 cong thirc I, hozic mudi duge dung clia n6 va ta duge duge
dung, & dang két hop v6i phuong 4n bt ky trong s6 cac phuong én trén ddy va dudi
day, v6i luong c6 hidu qué diéu tri, ding dé diéu tri bénh ung thu. Theo mdt phuong
an, bénh ung thu 13 bénh mau 4c tinh. Theo mdt phuong an, bénh ung thu dugc
chon tir nhém bao g(‘“)m ung thu vu, ung thu dai tryc trang, ung thu da, u hic séc td,
ung thu budng tring, ung thu than, ung thu phdi, ung thu phdi té& bao khong nhé, u
lympho, u lympho khong Hodgkin, u tiy, da u tiy, bénh bach cau va bénh bach ciu
dong tay cip tinh. Theo mot phuong an, bénh ung thu 1a bénh da u tay. Theo
phuong 4n khéc, hop chét nay con dugc ding cho bénh nhan can diéu tri cling véi

mot lwong c6 hi€u qua didu tri cta it nhdt mot hoat chét thudc bd sung. Theo mc}té
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phuong 4n, hoat chét thudc bd sung nay 14 carfilzomib, & dang két hop v&i phuong

an bét ky trong s6 cac phuong 4n trén day.

Trir khi dugc dinh nghia khéc, t4t ca cac thuat ngit khoa hoc va k¥ thuat dugc
su dung trong ban md ta nay c6 nghia gidng nhu dugc hiéu mot cach théng thuong
béi ngudi ¢ hiéu biét trung binh trong linh vyc nay. Céc phuong phép va vét liéu
duge md ta & day dé st dung cho sang ché nay; cac phuong phap hozc vat liéu thich
hop khac da biét trong linh vuc ndy ciing c6 thé dugc sir dung. Céc vat liéu, cac
phuong phép va cac vi du dugce néu chi nhdm muc dich minh hoa cho sang ché va
khong nhdm 1am giéi han pham vi cia sang ché. Trong trudng hop khong théng

nhat, can phai hi€u theo ndi dung ciia ban md ta nay, bao gom ca cac dinh nghfa.

Céc dic diém va cac loi ich khac cla sang ché s€ dugce the hién 16 thong qua
phan mo ta chi tiét dudi ddy, cac hinh v& kem theo va yéu cau bao ho di kém.
Mo ta van tat cac hinh vé

Fig.1 minh hoa hiéu lyc ¢ ché Mcl-1 in-vivo clia hgp chat néu trong vi du 4.

Fig.2 minh hoa hiéu luc c ché Mcl-1 in-vivo ciia hop chét néu trong vi du
17.

Fig.3 minh hoa hi€u lyc rc ché Mcl-1 in-vivo ctia hop chit néu trong vi du

20.
M0 ta chi tiet sang che

Ky hiéu “~” biéu dién lién ket cong hoa tri va cling c6 thé duge s dung
trong nhoém goc dé chi diém gén vao mdt nhém khéac. Trong céc cdu trac hoa hoc,

ky hiéu “—” thuong dugc st dung dé chi nhém metyl trong phan ti.

Nhu dugce st dung & ddy, cac cAu trac hoa hoc chira mdt hodc nhiéu tAm lap
thé dugc thé hién bang lién két dit doan hodc lién két duoc in dam (tic 13, o va
—) dfmg dé thé hién hoa hoc 1ap thé tuyét dbi cta (cac) tam 1ap thé c6 mit trong
cAu tric hoa hoc ndy. Nhu duge st dung & déy, céac lién két duge ky hiéu bing mét
dudng don gian khong thé hién sy vu tién 1ap thé. Trir khi c6 quy dinh khac ngugc
lai, cac céu tric hoa hoc bao gém mot hodc nhidu tAm 1ap thé dugc minh hoa & day

ma khong chi ra hdéa hoc 1ap thé tuyét dbi hodc twong d6i s& bao gdm tét ca cac dang
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ddng phan 1ap thé c¢6 thé c6 cta hop chit (vi du, cac chdt ddng phan khong dbi
quang, cic chit ddng phan d6i anh) va cac hdn hop cta ching. Céc cdu trac ¢ mot
duong in ddm hodc mdt dudong dat doan don 1€ va it nhét mot dudng don gian bd
sung, bao gdm nhém chit ddng phan déi anh don 1é clia tat ca céc chat ddng phan

khong dbi quang co thé co.

Nhu duge st dung & day, thudt nglt “khoang” c6 nghia 1a dé tinh dén cac
bién thién, dao dong do sai sb thir nghiém. T4t ca cac gié tri do dugc béo cdo & day
duoc hidu 12 ¢6 thé duge thay ddi boi thuat ngit “khoang”, cho du thuat ngit nay c6

dugc st dung mdt cach rd rang hay khong, trir khi c6 chi din khdc mt cach 3 rang.

Thuat ngir “alkyl” c6 nghia 14 hydrocacbon mach thing hodc mach nhanh.
Céc vi du dai dién v& cac nhém alkyl bao gdm metyl, etyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, sec-butyl, pentyl va hexyl. Cdc nhom alkyl dién hinh 13 cac
nhém alkyl c6 tir 1 dén 8 nguyén tir cacbon, cdc nhém nay thudng duge thé hién 1a
Ci-galkyl.

Nhu dugce st dung & day, thuat ngit “hgp chét” c6 nghia 12 bao gdm tit ca
céc chat dong phan lap thé, cac chit ddng phan hinh hoc, céc chit hd bién va cac
chét déng vi cua clu trac dugc md ta. Cac hop chit dugc nhan biét & day béng tén
hodc céu trac & mot dang chét hd bién cu thé dugc du dinh 13 bao gém ca cac dang
chét hd bién khac, trir khi ¢6 quy dinh khac.

Tat ca cac hop chat va cac mudi duge dung cia n6 c6 the dugce tim thay cing

véi cac chat khac nhu nudce va cac dung méi (vi du, hydrat va solvat).

Thuét ngit “xycloalkyl” c6 nghia 1a hydrocacbon dang vong, khong thom.
Cac vi du dai dién vé& cic nhém xycloalkyl bao gdm xyclopropyl, xyclobutyl,”
xyclopentyl, xyclohexyl va xycloheptyl. Nhém xycloalkyl c6 thé chira mot hoic
nhidu lién két ddi. Cac vi du dai dién v& cac nhom xycloalkyl chira lién két dbi bao
gbm xyclopentenyl, xyclohexenyl, xyclohexadienyl va xyclobutadienyl. Cdc nhém

xycloalkyl phd bién 14 cac nhom Cs-g xycloalkyl.

Nhu dugce sit dung & day, thudt ngit “t4 dugc” c6 nghia la chét phy gia, chét
mang, chit pha loang, chét phu trg hoic thanh phén duoc dung khéc bét ky, ma
khong phai 1a thanh phdn c6 dugc tinh (API: active pharmaceutical ingredient),
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thuong duge sit dung dé bao ché thudc va/hodc @& ding thubc cho bénh nhan (Tai
liéu Handbook of Pharmaceutical Excipients, 5th Edition, R.C. Rowe, P.J. Sheskey,
and S.C. Owen, editors, Pharmaceutical Press, 2005, Hardback, 928, 0853696187). -

Doi v6i cac thudt ngit “vi du” va “nhu” va cac dang ngit phap twong duong
cuia chung, cin phai hi€u 1a cac thuat nglt ndy duoc theo sau béi cum tir “va khong

giGi han ¢”, trlr khi ¢6 quy dinh 13 rang khéc.
Thuét ngit “halogen” hoéc “halo” ¢6 nghia 1a F, Cl, Br hodc 1.

Thuét nglt “bénh nhan” c6 nghia 1a cac dbi tuong bao gém dong vét, nhu
cho, méo, bo, ngua, clru va ngudi. Bénh nhin cu thé 1a dong vat c6 vi. Thuat ngit

bénh nhan bao gom ca cac doi tugng giong duc va giong cai.

Thuét ngt “bénh nhan cin didu tri” nghia 12 bénh nhan méic phai, hodc c6
nguy co mic phai, mot hodc nhiéu bénh hoic tinh trang bénh Iy c6 lién quan dén
protein Mcl-1, nhu bénh ung thu. Viéc nhan biét bénh nhan can diéu trj c6 thé 1a
theo d4nh gi4 ciia di twong hoic ctia chuyén gia chim séc stre khoe va c6 thé mang
tinh chu quan (vi dy, y kién) hoic khach quan (vi dy, c6 thé do dwoc bing phuong

phép chén doan hodc thit nghiém).

Nhu duge st dung & ddy, cac cum tir “dung ngoai dudng ti€u hoéa” va “dugc
dung ngoai duong tiéu héa” c6 nghia la cac phuong thirc dung khéc v6i phuong
thirc dung trong rudt va dung cuc b9, thuong la bing cé4ch tiém va bao gém, nhung
khong gidi han &, tiém trong tinh mach, trong co, trong dong mach, trong vo, trong
bao, trong & mét, trong tim, trong chan bi, trong mang bung, qua khi quéan, dudi dé,
du6i bidu bi, trong khép, dudi bao, dudi mang nhén, trong cot sdng va trong than va

truyén.

CAc ché pham thich hop dé tiém ngoai dudng tidu héa c6 thé bao gbm dung
dich, thé phén tan, hdn dich hoic nhil tvong, chira nuée hoiic khong chira nuée, Vo
tring va chip nhan dugc v& mit sinh 1y hoc va bot vo tring dé hoan nguyén thanh
dung dich hoic thé phén tan v trung c6 thé tiém duoc. Cac vi du vé céc chit mang,
cac chét pha lodng, cdc dung méi hodc cac chét dan thich hop, chira nu6c va khong
chira nudc, bao gdbm nuéc, etanol, polyol (propylen glycol, polyetylen glycol,

glyxerol va céc chét twong i), cac hdn hop thich hop cta chung, céc loai dau thuc
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vét (nhu dau dliu) va céac este hitu co tiém dwgc nhu etyl oleat. Do chay thich hop
¢6 thé duge duy tri, vi du, bing cach st dung chét phti nhu lexitin, bing cach duy tri
kich ¢& hat can thiét trong truomg hop cac thé phan tan va bang cach st dung cac

chét hoat dong bé mit.

Thuét ngit “dugc dung” dugc st dung & day dé chi cac phéi tt, vat liéu, ché
phdm va/hodc dang bao ché ma, trong pham vi ddnh gid y khoa c6 co s& hop 1y,
thich hop dé ding cho bénh nhén, tuong xtng véi ty 1€ loi ich/rti ro hgp ly.

Nhu dugc st dung & day, cum tu “chat mang duoc dung” c6 nghia 13 vat
liéu, ché phim hoic chat din dugc dung nhu chét gia trong, chit pha loang, ta duoc,
dung moi dang léng hodc dang rn, hodc vét liéu bao nang. Nhu duogc sir dung &
day, cum tir “chit mang dugc dung” bao gdm chét dém, nudc pha tiém vo tring,
dung moi, mdi trudng phén tan, chit phu, cht chéng nidm va chéng vi khudn, chét
1am cham hép thu va ding truong va céc chét trong tu, twong thich véi dugc phim.
Mbi ghét mang phai 1a “chdp nhan dugc” theo nghia 1 twong thich véi cac thanh
ph?m khéc cua ché phém va khong gy hai cho bénh nhan. Mot sb vi du vé cac vat
lidu ma c6 thé sir dung lam chdt mang dugc dung bao gém: (1) duong, nhu lactoza,
glucoza va sucroza; (2) tinh bdt, nhu tinh bt ngd, tinh bot khoai tdy va B-
xyclodextrin dugc thé hodc khong duogc thé; (3) xenluloza va cac dan xuét cia no,
nhu natri carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat; (4) tragacan
dang bot; (5) mach nha; (6) gelatin; (7) da talc; (8) t4 dugc, nhu bo ca cao va sap
dung cho thubc dan; 9) dAu, nhu diu lac, ddu hat bong, dau cay hoa rum, dau ving,
dau 6liu, diu ngd, ddu d4u twong; (10) glycol, nhu propylen glycol; (11) polyol, nhu
glyxerin, sorbitol, manitol va polyetylen glycol; (12) este, nhu etyl oleat va etyl
laurat; (13) aga; (14) chit dém, nhu magie hydroxit va nhdm hydroxit; (15) axit
alginié; (16) nudc khong co chét gay sbt (pyrogen); (17) nuéc mudi déng truong;
(18) dung dich Ringer; (19) ruou etylic; (20) dung dich dém phosphat; va (21) céc
chét tuwong thich khong doc khéc duge sit dung trong dugc phdm. Theo mot sd
phuong phap nhét dinh, cac dugc phim dugc dé xuét trong ban md ta ndy khong
gdy sdt, c6 nghia la khong gay ra su tang nhi¢t do déng ké khi dugc ding cho bénh
nhan. '
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Thuét ngit “mudi dugc dung” dung dé chi cac mudi cdng axit vd co hodc hitu
co twong d6i khong doc ciia hop chat dugce d& xuit trong ban mod ta nay. Cac mudi
nay c6 thé duoc didu ché tai chd (in situ) trong budce tach va tinh ché cubi cing dbi
v6i hop chét duge dé xuit trong ban md ta nay, hogic béng cach cho hop chét & dang
bazo tu do cia nd phan ng mdt cach riéng r& véi axit vd co hodc hitu co thich hop
va tach mudi dugc tao thanh. Cac mudi dai dién bao gém cac mudi hydrobromua,
hydroclorua, sulfat, bisulfat, phosphat, nitrat, axetat, valerat, oleat, palmitat, stearat,
laurat, benzoat, lactat, phosphat, tosylat, xitrat, maleat, fumarat, suxinat, tartrat,
naphtylat, mesylat, glucoheptonat, lactobionat, laurylsulfonat va cac mudi axit amin-
va cac mubi tuong tu (vi dy, xem tai li€u Bérge et al. (1977) “Pharmaceutical Salts”,
J. Pharm. Sci. 66: 1-19.).

Nhu duoc st dung ¢ day, cdc cum tir “dung toan than”, “dwoc dung toan
than”, “dung ngoai vi” va “dugc dung ngoai vi” ¢6 nghia la viéc dung phéi tir, thube
hodc vat liéu khac qua duong khac véi duong dung truc tiép vao hé than kinh trung
uwong, sao cho vt liéu ndy di vao toan than bénh nhin va nhu vay né trai qua qua

trinh chuyén héa hoic céc qué trinh twong tu khac, vi dy, ding dudi da.

Thuét ngtt “lugng c6 hi€u qua didu tri” c6 nghia 13 lwong hop chit ma cai
thién, 1am thuyén gidm hodc loai bé mdt hodc nhiéu triéu ching ciia bénh hoic tinh
trang bénh ly cu thé, hoic ngdn ngura hodc lam chém sy khéi phat cia mot trong
nhiéu triéu ching ctia bénh hoic tinh trang bénh ly cu thé.

190 ¢

Céc thuat ngit “diéu tri”, “su di€u tri” hodc “vigc diéu tri” va cac dang dién

dat trong ty bao gdm diéu tri phong nglra (vi dy, dy phong) va diéu tri giam nhe.

Céac phuong phap dugc dé xuét trong ban md ta nay bao gdm phuong phap
san xuét va sir dung dugc pham chira mot hogc nhidu hop chét trong sd céc hop chét
dugc dé xuit trong ban mo ta nay. Ban than céac dugc phim nay ciing thudc pham vi
clia sang ché.

Theo mot sb phuong 4n, hop chit duge d& xuét trong ban md ta nay c6 thé
chira mot hodc nhiéu nhém chirc axit va nhu vy, c¢6 kha ning tao thanh céc mubi
duoc dung véi cac bazo duge dung. Thuit ngir “mubi duge dung” trong cac truong

hop nay dung dé€ chi cac mubi cdng bazo vo co hodc hitu co twong ddi khong doc
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ctia hop chét dwoc @& xut trong ban mo ta ndy. Céc mudi ndy ciing c6 thé duoc
didu ché tai chd (in situ) trong budc tach va tinh ché hop chét cubi ciing, hoic bing
cach cho hop chit da dugc tinh ché & dang axit tw do ctia n6 phin (ng véi bazo
thich hop, nhu hydroxit, cacbonat hodc bicacbonat ctia cation kim loai dugc dung,
véi amoniac hodc véi amin hitu co bdc mot, bac hai hodc bac ba dugc dung. Cac |
mudi kim loai kiém hodc kim loai kiém thd dai dién bao gdm cac mudi lithi, natri,
kali, canxi, magie va nhom va cac mudi tuong ty. Cac amin hitu co dai dién hitu
dung d& tao thanh cac mubi cong bazo bao gdm etylamin, dietylamin, etylendiamin,
etanolamin, dietanolamin, piperazin va cac amin tuong tu (vi dy, xem tai li¢u Berge

et al., néu trén).

Céac chit thAm u6t, chét tao nhil va chét 1am tron, nhu natri lauryl sulfat va
magie stearat, cling nhu cac chét tao mau, chét phong thich, chét phu, chét 1am ngot,”

tao mui va tao huong, chat bao quan va chat chong oxy hda.

Céc vi du vé céc chit chéng oxy hoa dugc dung bao gbm: (1) chét chéng oxy
héa tan dugc trong nude, nhu axit ascorbic, xystein hydroclorua, natri bisulfat, natri
metabisulfit, natri sulfit va céc cht twong tu; (2) chét chéng oxy héa tan dugc trong
dau, nhu ascorbyl palmitat, hydroxyanisol dugc butyl héa (BHA), hydroxytoluen
dugc butyl hoa (BHT), lexitin, propyl galat, alpha-tocopherol va cac chit tvong tu;
va (3) chét tao chelat kim loai, nhu axit xitric, axit etylendiamin tetraaxetic (EDTA),

sorbitol, axit tartric, axit phosphoric va cac chét twong tu.

Duogc phém cling ¢o thé chia cac chét phu tr¢ nhu chit bao quan, chét thAm
wét, chat tao nhil va chéit 1am phan tan. Viéc ngin nglra tdc dong cla céc vi sinh vat
c¢6 thé duge dam bao bing cach bd sung cac chit chdng nim va chéng vi khuin
khac hhau, vi duy, paraben, clobutanol, axit phenol sorbic va céc chét tuong tu. Céac
chét diéu chinh d6 dang truong, nhu dudng va cic chat twong tu ciing c6 thé dugc
mong mudn dua vao ché phim nay. Ngoai ra, ¢6 thé dat dugc s hip thu kéo dai dbi
v6i dang dugc phém tiém dugc bing cach thém céac chit 1am cham su hép thu nhu

nhOm monostearat va gelatin.

Trong mot sb truong hop, dé kéo dai tac dung ctia mot hoic nhiéu hop chét
dugc dé xuat trong ban mo ta nay, can 1am cham su hép thu hop chét tiém duéi da

ho#c trong co. Vi du, co thé thyc hién qué trinh hdp thu chim hop chét diing ngoai
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dudng tiéu héa bing cach hoa tan hoic tao hdn dich cho hop chét niy trong chit din

dang dau.

Céc hop chit theo sang ché duge ding cho bénh nhan véi lugng c6 hi¢u qué'
didu tri. Cac hop chit niy c6 thé dugc dung dudi dang riéng 16 hogc dudi dang mot
phan ctia ché phdm hozc hop phén duoc di,lng._Ngoai ra, cac hop chit hodc cac ché
pham nay c6 thé dwgc dung tit ca cing mot lic, nhu vi dy, bing cach tiém thudc
lidu cao (bolus), nhiéu 14n, nhu bﬁng mot loat cac vién nén, hodc dugc dua vao co
thé theo cach v& co ban 1a ddng déu trong mot khodng thoi gian, nhu vi dy, bing
cach dua vao co thé qua da. Liéu ding ctia hop chit hodic ché phim c6 thé thay dbi
theo thoi gian. TAt ca cac dang két hop, cac phuong phép dua vao co thé va cac

trinh ty dung déu thudc pham vi ciia sang ché.

Céc hop chét theo sang ché, va theo mot s6 phuong 4n 1a cac hoat chét thube
bd sung khac, c6 thé dugc ding cho bénh nhan qua dudong miéng, dudng tryc trang,
ngoai duodng tiéu hoa, (vi dy, trong tinh mach, trong co hodc dudi da), trong bé,
trong 4m dao, trong mang bung, trong bang quang, tai chd (vi du, thudc bot, thubc
m& hodc thudc nhd), hodc dudi dang thude xit qua dwdong miii hodc dudng miéng.
Tét ca cac phuong phap dugc st dung bdi ngudi co hiéu biét trung binh trong linh

vuc ndy khi ding hoat chat thubc déu thude pham vi ciia sang ché.

Céc ché phdm dugc bao ché nhu duge néu trong ban md ta ndy cb thé duogc
dung dudi cac dang khéac nhau, tuy thudc vao r6i loan can dugc didu tri va do tudi,
tinh trang bénh ly va trong lugng co thé cua bénh nhén, nhu da dugc biét ro trong
linh vuc nay. Vi du, khi céc ché phim dugc ding qua dudng miéng, thi chung c6
thé duogc bao ché duéi dang vién nén, vién nang, vién cdm, bot hodc si-rd; hoic dé
dung ;igoéi duong ti€u hoda, thi ching co th8 dugc bao ché du6i dang ché phdm tiém
(trong tinh mach, trong co hodc dudi da), ché phém truyén nhd giot hodc thuc dan.
Dé dung qua dudng mang nhay trong mét, ching c6 thé duge bao ché duéi dang:
thudc nhd mit hodc thubc md tra mét. Cac ché phém nay co thé dugc bao ché b%mg
phuong phép thong thuong két hop v6i cac phuong phép dugc md ta & day va, néu
mubn, thanh ph?m hoat tinh c6 thé dugc tron véi chét phu gia hodic t4 dugc thong
thudng bit ky, nhur chét két dinh, chét gay ra, chit lam trom, chét‘giém nhe (chit 1am

giam tac dung phu do moét thanh phén khac cia thubc gy ra), chét 1am tan, chét trg
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huyén ph, chét tao nhii hodc chét phu.

Céc ché phadm thich hop dé ding qua duong miéng c6 thé & dang vién nang
(vi du, vién nang gelatin), vién nhén, vién tron, vién nén, vién thubc hinh thoi (st
dung chit nén c6 huong vi, thudng 13 sucroza va acacia hodc tragacan), bot, phién
thube ngdm, vién cdm, hoic dudi dang dung dich hoic hdn dich trong chét léng‘
chira nuée hodc khong chira nuée, hodc dudi dang nhil tuong 16ng dau trong nudc
ho#ic nuéc trong dau, hoic dudi dang cdn ngot hodc si-r6, hodc dudi dang vién
ngdm (bing cach sit dung chét nén tro, nhu gelatin va glyxerin, hodc sucroza va
acacia) va/hodc dudi dang nude sic miéng va ciac dang tuorng tur, mdi dang chira
mot lugng d3 dinh trude cta hop chit dugce dé xuét trong ban md ta nay lam thanh
phén hoat tinh. Ché pham ciing c6 thé duoc ding dudi dang thude lidu cao (bolus),
thuéc t&, thudc nhdo. Ché phdm ding qua dudng miéng thudng chira chit pha lodng

tro hodc chat mang c6 the &n dugc.

Céc chét két dinh va/hodc cac chét phuy trg tuong thich vé mit dugc hoc ¢
thé dwoc dua vao 1am mdt phan cua ché phdm ding qua dudng miéng. 0 dang bao
ché rén dé ding qua duong miéng (vién nang, vién nén, vién tron, vién bao dudng,
thudc bot, vién cdm, céc dang tuong ty), thanh phén hoat tinh c6 thé duoc tron voi.
mot hoac nhiéu chét mang dugc dung, nhu natri xitrat hodc dicanxi phosphat
va/hodc chét bat ky trong s6 cac cht sau: (1) chét gia trong hoic chét don, nhu tinh
bot, xyclodextrin, lactoza, sucroza, sacarin, glucoza, manitol va/hodc axit silixic; (2)
chét két dinh, vi du nhu carboxymetylxenluloza, xenluloza vi tinh thé, goém
tragacan, alginat, gelatin, polyvinyl pyrolidon, sucroza va/hodc acacia; (3) chét tao
4m, nhu glyxerol; (4) chat gdy rd, nhu aga-aga, canxi cacbonat, tinh bdt khoai téy,
tinh bt ngd hodc tinh bot sén, axit alginic, Primogel, mot s6 silicat nhit dinh va
natri cacbonat; (5) chit 1am chdm dung dich, nhu parafin; (6) chit 1am ting téc do
hép thu, nhu cac hop chét amoni bac bdn; (7) chit thdm wét, vi du nhu rugu axetyl
va glyxerol monostearat; (8) chat hip thy, nhu cao lanh va dét sét bentonit; (9) chét
lam tron, nhu d4 talc, canxi stearat, magie stearat, Sterote, polyetylen glycol rén,
natri lauryl sulfat va céc hdn hop cta chiing; (10) chét trg chay, nhu silic dioxit keo;.
(11) chét tao mau; va (12) chét tao hwong nhu huong bac ha, metyl salixylat hogc

huong cam. Trong trudong hop vién nang, vién nén va vién tron, cdc dugc phim

-30-



25707

ciing c6 thé chira chit dém. Céac ché phdm ran c6 dang twong tu ciing c6 thé dugc st
dung lam chét gia trong trong vién nang gelatin cting hoic mém d3 dugc nhdi bing
cach sir dung ta dugc nhu lactoza hodc dudng sita, cling nhu polyetylen glycol co

phan tir luong cao va cac chit tuong tu.

Vién nén c6 thé duge tao ra béng cach ép hoac duc, tuy y véi mot hodc nhiéu
thanh phéan phu trg. Vién nén dang ép c6 thé duoc bao ché bang cach st dung chit
két dinh (vi du, gelatin hodc hydroxypropylmetyl xenluloza), chit 1am tron, chat pha
loding tro, chit bao quan, chit gy rd (vi du, natri tinh bdt glycolat hoic natri
carboxymetyl xenluloza dugc lién Kkét ngang), chét hoat dong bé mit hodc chét lam
phén tan. Cac vién nén dang duc co thé dugc tao ra béng cach dac hdn hop chira
hop chét dang bot dugc lam 4m bing chét pha lodng tro dang l1dng trong thiét bi
thich hgp.

Vién nén va cac dang bao ché rin khac, nhu vién bao duong, vién nang, vién
tron va vién cbm, c6 thé tiy ¥ dwoc khia rdnh hoic duge bao ché ciing véi 16p bao
va vo boc, nhu 16p bao tan trong rudt va céc 16p bao khac da duge biét r5 trong linh
vuc bao ché duge phidm. Ching ciing c6 thé duge bao ché @ mang lai tac dung
phong thich thanh phan hoat tinh trong d6 theo céch tir tr hogc ¢6 kiém soét bing
cach st dung, vi du, hydroxypropylmetyl xenluloza véi céc ty 1€ khac nhau dé mang
lai profin phong thich mong mudn, cac chét nén polyme, liposom, hat vi cdu c&
micro va/hodc vi hat ¢& nano khac. Ching c6 thé dugc khir tring béng cach, vi du,-
loc qua mang loc gift lai vi khuén, hodic bing cach dua cac chit khir tring vao duéi
dang ché phdm rén v6 tring ma c6 thé hoa tan dugc trong nude vo trung hodc mot
s6 mdi trudng tiém vo tring khac ngay truéc khi st dung. Céc ché phim nay ciing
c6 thé ty y chira chat can quang va c6 thé 14 ché pham chi giai phong (cac) thanh
phén hoat tinh, hodc t6t hon 13 tai mot ph?m nhét dinh cua dudng da day rudt, tuy y
theo cach phong thich cham. Céc vi du v& cac ché phdm két bao ma c6 thé duoc st
dung bao gdm cac chat polyme va sip. Thanh phan hoat tinh ciing c¢6 thé & dang
dugc bao vi nang, néu thich hop, véi mot hodc nhiéu t4 dugc trong sb cac ta duge
duoc mo ta & trén.

Céc dang bao ché 1ong dé ding qua dudng miéng bao gdm nhii twong, vi nhii

tuong, dung dich, hdn dich, si-rd va cdn ngot dugc dung. Ngoai thanh phén hoat
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tinh ra, c4c dang bao ché 1ong c6 thé chira cic chét pha lodng tro thudng dugc sir
dung trong linh vuc nay, vi du nhu nude hodc dung moi khéc, chét 1am tan va chét
tao nhii nhu rwou etylic, rugu isopropylic, etyl cacbonat, etyl axetat, rugu benzylic,
benzyl benzoat, propylen glycol, 1,3-butylen glycol, dau (cu thé 12 diu hat bong,
dau lac, diu ngd, ddu mam, dau dliu, diu thau dau va diu vimg), glyxerol, ruou
tetrahydrofuryl, polyetylen glycol va este axit béo ciia sorbitan va cdc hdn hop cua

chung.

Bén canh c4c chét pha lodng tro, cic ché phdm ding qua dudng miéng ciing
c6 thé chira chit phu trg nhu chét thim wét, chét tao nhii va tao hdn dich, chat lam

ngot, chét tao hwong, chét tao mau, chét 1am thom va chét bao quan.

Céac hdn dich, ngoai (cac) hoat chét ra con c6 thé chira chét tao hdn dich, vi
du nhu rugu isostearyl dugc etoxyl hoa, polyoxyetylen sorbitol va sorbitan este,
xenluloza vi tinh thé, nhém metahydroxit, bentonit, aga-aga va tragacan va cic hdn

hop cua ching.

Céc dugc phdm thich hop dé dung ngoai dudng tiéu héa c6 thé chtra mot
hodc nhiu hop chét dwgce dé xuét trong ban mb ta ndy & dang két hop véi mot hoic
nhiéu dung dich, thé phan tan, hdn dich hodc nhii twong vd tring, duoc dung, chira
nudc hodc khdong chira nude, hodc bdt vo trung ma cod thé hoan nguyén dugc thanh
dung dich hodc thé phén tan tiém dugc vo trung ngay trude khi sit dung, ma co thé
chtra chét chéng oxy hoa, chit dém, chat kim ham vi khuén, chét tan tao ra cho ché
phdm tinh ding truong v6i mau ciia d6i twong tiép nhan dwoc nhim téi hodic chét

tao hdn dich va chit lam dic.

Theo mot phwong 4an, ché phim dung trong tinh mach (IV) bao gdm ché’
phim chira hydroxypropyl beta xyclodextrin véi do pH nim trong khoang tir 8 dén
10 duéi dang dung dich dugc dém hodc khong duge dém. Ché phdm dung trong
tinh mach c6 thé dugc bao ché duéi dang dung dich v tring sin sang dé tiém, dung
dich vo trung sin sang dé pha lodng thanh hdn hop pha tron dung trong tinh mach
ho#ic chét rin vo trung dé hoan nguyén. Thanh phén c6 dugc tinh (API) trong ché
phém dung trong tinh mach c6 thé ton tai dudi dang axit/bazo tu do hoic mudi dugc

tao ra tai cho.
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Céc vi di_l vé céc chit mang chira nu6c va khong chira nudc thich hop ma c6
thé duoc sir dung trong cac dugc phim dwoc dé xuét trong ban mé ta ndy bao gdm
nuéc pha tiém (vi du, nuéc pha tiém vo tring), nuée kim vi khuln, etanol, polyol
(nhu glyxerol, propylen glycol, polyetylen glycol nhu polyetylen glycol 16ng va céc
chét twong tw), chit dém v tring (nhu chit dém xitrat) va cc hén hop thich hop
cua ching, dau thuc vat, nhu dau dliu, este hitu co ¢6 thé tiém duge, nhu etyl oleat
va Cremophor EL™ (BASF, Parsippany, NJ). Trong tit ca cac truong hop, ché
phim déu phai v6 tring va cin phai d& chay dén mtrc ¢ ma d& dang di ra khoi 6ng
ti€ém. D9 chay thich hop cé thé duoc duy tri, vi du, b%lng cach st dung vat li€u pht,
nhu lexitin, bing cach duy tri kich ¢& hat can thiét trong trudng hop thé phan tan va

bang cach str dung chét hoat dong bé miit.

Ché phim cén phai 6n dinh trong cac diéu kién san xuit va luu trit, va phai
dugc bdo quan chéng lai hoat dong gay nhiém clia céc vi sinh vat nhu vi khuén va
ndm. Kha ning ngin ngira hoat dong cta cac vi sinh vat c6 thé dat dwoc nhdr cac
loai chét chéng ndm va chéng vi khudn khic nhau, vi du, paraben, clobutanol,‘
phenol, axit ascorbic, thimerosal va cac chét twong ty. Trong nhidu trudng hop, tdt
hon néu ché phim chira chit ding truong, vi du, dudng, rugu polyhydric nhu
manitol, sorbitol va natri clorua trong ché phém. C6 thé dat dugc su hép thu ché
phim tiém kéo dai bang cach dwa vao ché phdm nay chit 1am cham sy hip thu, vi

du, nhom monostearat va gelatin.

Céc dung dich tiém v6 tring c6 thé duoc bao ché bing cich dua hoat chit
v6i lugng can thiét vao dung méi thich hop chira mot thanh phan hodc hdn hop cac
thanh phﬁn dudc liét ké & trén, néu can thiét, tiép d6 khir tring bang cach loc. Nhin
chung, c4c thé phan tan dwoc didu ché bang cach dwa hoat chit vao chét din vo
trl‘lng: chira méi trudng phén tan co s& va cac thanh phan cin thiét khac trong s cac
thanh phin dwoc liét ké & trén. Trong truong hop 13 bt vo tring ding d& bao ché
dung dich ti€m vo trung, phuong phéap bao ché 13 phuong phap 1am khd lanh (déng
khé), phuong phép ndy tao ra san phidm bot chira thanh phan hoat tinh cong véi
thanh phdn mong mudn bd sung bat ky tir dung dich duge loc vd triung trude d6 cla
no.

Céc dang ché pham tiém phéng thich chim c6 thé dugc bao ché bing cach
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tao cac chat nén bao vi nang ¢ miro hodc vi nang ¢& nano chita hgp chit dugc dé
xuét trong ban mb ta niy trong cic polyme ¢ thé phan huiy sinh hoc nhu polylactit-
polyglycolit. Tuy thudc vao ty 1€ cta thubc véi polyme va ban chit ciia polyme cu
thé dugce st dung, tde do phong thich thude ¢6 thé dugc kiém soat. Cac vi du vé céc
polyme c6 thé phan hiy sinh hoc khac bao gbm poly(orthoeste) va poly(anhydrit).
Céc ché phim tiém phoéng thich cham ciing dugc bao ché bing cach giit thudc trong
liposom, vi nhii trong c¢& micro va vi nhil trong c& nano tuong thich véi md trong

co thé.

Pé dung qua dudng xdng hit, cac hgp chét nay co6 thé duoc dua vao co thé
du6i dang phun khi dung tir binh chtra hodc binh phin phéi duge diéu 4p chira chét
déy thich hop (vi du, khi nhu cacbon dioxit) hogc thiét bi khi dung. Cac phuong
phép nay bao gdm cac phuong phap dugc mo ta trong patent M§ s6 6,468,798.
Ngoai ra, viéc dua vao co thé qua duong mili co thé dugc thuc hién nhu dugc mo ta
trong tai li¢u, khong ké nhitng tai liéu khac, Hamajima et al., Clin. Immunol.
Immunopathol., 88(2), 205-10 (1998). Céac liposom (vi du, nhu duoc md ta trong
Patent My sb 6,472,375), cac hat bao vi nang c¢& micro hodc cdc hat bao vi nang c&
nano cling co thé duqc st dung. Cac hé dua thubc vao co thé dang vi hat ¢ micro-
¢6 thé nham dich c6 kha ning phan hiy sinh hoc hodc céc hé dua thubc vao co thé
dang vi hat ¢ nano c6 thé nhim dich c6 kha nang phan hiy sinh hoc ciing c6 thé
dugc st dung (vi du, nhu duge md ta trong patent My sb 6,47 1,996).

Viéc ding hop chét tri liéu toan than nhu dugce néu trong ban md ta ndy cling
6 thé duge thyuc hién bang cach cho dung qua niém mac hodc qua da. Céc dang bao
ché dé dung hop chét cuc bd hoic qua da dugc @& xuét trong ban md ta niy bao gébm
thudc bot, thudc phun, thubc md, thudc nhio, thubc kem, thudc kem 16ng, thube gel,
dung dich, miéng dan va thudc xong hit. Thanh ph'?ln hoat tinh c6 thé dugc trén
trong cac diéu kién vo tring cing véi chit mang dugc dung va vé6i chit bao quan,
chit dém hodc chét ddy bét ky ma co thé cén thiét. D& dung qua niém mac hoic qua
da, cac chét thim thich hop d6i véi 16p mang chin cn thdm qua dugc sir dung
trong ché phdm nay. Cic chét thdm ndy nhin chung da dugc biét dén trong linh vyc.
nay va bao g@)m, vi du, chét téy rira, mubi mat va din xuét cta axit fusidic dé dung

qua niém mac. Viéc ding qua niém mac c6 thé¢ dugc thuc hién thdng qua viée sir
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dung thudc phun xit miii hosc thubc dan. Dé dung qua da, hoat chét dugc bao ché
thanh thuc md, thudc xoa, thudc gel hodc thuéc kem nhu thudng dugc biét dén

trong linh vyc nay.

Thudc md, thude nhio, thudc kem va thudc gel c6 thé chua, ngoai mot hodc
nhiéu hop chit dugc dé xuét trong ban mo ta nay, t4 duge, nhu chét béo dong vat va
thuc vat, dau, sé&p, parafin, tinh bdt, tragacan, din xuét xenluloza, polyetylen glycol,

silicon, bentonit, axit silicic, d4 talc va k&ém oxit, hodc cdc hdn hop cia chiing.

Thudc bdt va thubc phun xit ¢6 thé chira, ngoai hop chét dugc dé xuét trong'
ban mo ta nay, t4 dugc nhu lactoza, d4 talc, axit silicic, nhom hydroxit, canxi silicat
va bot polyamit, hodc cc hdn hgp cua céc chét nay. Thudc phun xit c6 thé chira
thém chit ddy thong thudng nhu cic hop chit cloflohydrocacbon va céc
hydrocacbon khong dugc thé d& bay hon, nhu butan va propan.

Hop chét duoc dé xuit trong bin mo ta nay c6 thé dugc cho ding bing cach
khi dung. Viéc nay dugc thuc hién bang cach bao ché ché phdm khi dung chira
nuée, ché phdm liposom hodc cac hat rin chita hop chit hoic ché phdm dugc @&
xuét frong ban mo ta nay. Hon dich khong chtta nude (vi du, chét ddy flocacbon)
ciing c6 thé dugc st dung. Theo mot s6 phuong an, cac thiét bi khi dung bing séng
am dugc st dung vi chiing gidp gidm thiéu sy tiép xtc cta chit didu tri véi luc cht

ma c6 thé gay ra su phan hiy hop chit.

Thong thudng, ché pham khi dung chira nuéce c6 thé dugc tao ra bing cach
bao ché dung dich hodc hdn dich nuéc chia chét diéu tri cing vdi cac chit mang va
céc chét lam én dinh dugc dung thong thuong. Céc chit mang va céc chét lam én
dinh thay ddi theo cac yéu cAu cia ché phdm cu thé, nhung thudng bao gbm cac
chit hoat dong bé mit khong ion (TWEEN® (polysorbat), PLURONIC®
(poloxame), sorbitan este, lexitin, CREMOPHOR® (polyetoxylat)), dong dung moi
duoc dung nhu polyetylen glycol, protein khong doc nhu albumin huyét thanh,
sorbitan este, axit oleic, lexitin, axit amin nhu glyxin, dém, mubi, duong hodc rugu
duong. Nhin chung, cac ché phim khi dung dugc bao ché tir cac dung dich déng

truong.

Miéng dan thdm qua da c6 loi ich b sung 1a gitp dua hop chit duoc dé xuét
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trong ban md ta ndy vao co thé theo cach co kiém soét. Dang bao ché nay c6 thé
duoc tao ra béng cach hoa tan hodc lam phén tan chét diéu tri trong mdi trudng
thich hop. Céc chét ting cudng hép thu ciing c6 thé dugc sir dung dé 1am ting ludng
hop chét di qua da. Téc do ludng di qua nay c6 thé duoc kiém soét bang cach tao ra

mang kiém soét téc d9 hodc phan tén hop chit nay trong chit nén polyme hoic gel.

Cac dugc phém cling co thé dugc bao ché dudi dang thudc dan hoidc thudce
thut gitt dé dua thude vao co thé qua dudong truc trang vi/hodic 4m dao. Céc ché
pham dugc trinh bay duéi dang thubc dan c6 thé dugc bao ché bing cach tron mot
hogc nhiéu hop chét dugc @& xuét trong ban mo ta nay v4i mot hodc nhiéu t4 duoc
hodc chit mang khong gay kich thich thich hgp bao gbm, vi du, bo ca cao, glyxerit,
polyetylen glycol, sdp dung cho thudc dan hogc salixylat, ma & dang rén & nhiét do’
trong phong nhung & dang 1éng & nhiét do co thé va vi vay sé& tan chay trong truc
trang hodc khoang 4m dao va phéng thich hoat chit. Cac ché phdm thich hop dé
dung qua duong am dao con bao gbm vong d&, niit gac, thubc kem, thude gel, thudc
nhéo, thudc bot hodic cac ché phdm phun xit chira chét mang d3 dugc biét dén trong

linh vuc nay 1a thich hgp.

Theo mdt phuong an, cac hop chét tri lidu dugc bao ché ciing vdi céc chit
mang ma s€ bao v¢ cac hop chét tri liéu nay tranh bi bai tiét nhanh chong khéi co
thé, nhu ché phim phong thich c6 kidm soat, bao gdbm mo cdy va hé dua thudc vio
co thé dang bao vi nang. C4c polyme tuong thich vé mat sinh hoc, c6 kha niing phan
huay sinh hoc ¢6 thé duoc sit dung, nhu etylen vinyl axetat, polyanhydrit, axit
polyglycolic, colagen, polyorthoeste va axit polylactic. Cac ché phidm nay c6 thé
dugc bao ché biang cac k§ thuat tiéu chuén, hoic dugc mua trén thi trudng (vi dy, tl‘I‘
Alza Corporation va Nova Pharmaceuticals, Inc). Céc hdn dich liposom (bao gdm
liposom nhim dich dén cic té bao duoc chon cing véi cac khang thé don dong
khang khang nguyén té bao) ciing c6 thé duge sir dung lam chit mang duoc dung.
Céc ché phim nay c6 thé dugc bao ché theo cac phuong phép di duge ngudi c6
hiéu biét trung binh trong linh vuc nay biét dén, vi dy, nhu duge mo ta trong Patent

My sb 4,522,811,

Céc hop chét theo séng ché dugc st dung trong viéc didu tri bénh, rbi loan

hodc triéu chitng duge diéu tict boi sy te ché Mcl-1. Céc vi du ve céc bénh, r6i loan
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hodc triéu chirng duge diéu tiét bai sy e ché Mcl-1 bao g@)m, nhung khong gidi han
9, cac bénh ung thu. Céc vi du khong 1am giéi han pham vi cta sang ché v& cac-
bénh ung thu bao gdbm ung thu v, ung thu dai tryc trang, ung thu da, u héc sic td,
ung thu budng tring, ung thu than, ung thu phéi, ung thu phéi té bao khong nho, u
lympho, u lympho khong Hodgkin, u tiy, da u tiy, bénh bach ciu va bénh bach ciu
dong tay cép tinh.

Bénh ung thu c¢6 thé bao gdm bénh ung thu biéu md (khéi phat & 16p ngoai
cing cua cac té bao da va mang trong, vi du, v, than, phéi, da), sacom (phét sinh tir
mo lién két nhu xuong, co, sun va mach mau) va bénh mau 4c tinh (vi dy, bénh u
lympho va bénh bach cdu, phat sinh trong méu ho#ic céc co quan tao méau nhu 14
lach, cac hach bach huyét va tiy xuong). Cic té bao ung thu c¢6 thé bao gdm, vi du,
té bao khdi u, té bao tan sinh, t& bao 4c tinh, t& bao di cin va té bao ting san.

Theo mot phuong an, bénh, 16i loan hodc triéu ching 1a .rc")i_ loan tang sinh, vi
du, bénh u lympho, bénh bach cAu, bénh ung thu biéu mo (vi dy, thén, va, phéi, da),
bénh da u tiy hodc sacom. Theo mdt phuong an, bénh bach cdu 12 bénh bach ciu
tay bao cép tinh. Theo mot phuong 4n, rdi loan ting sinh 13 bénh ung thu tdi phét

hoc dai déng.

Mt liéu thuc té cta cac thanh ph?ln hoat tinh trong cac dugc phém dugc dé
xuét trong ban md ta niy cé thé thay d6i nhim dat dugc lugng thanh phan hoat tinh
hiru hiéu dé dat duoc dép ung didu tri mong mubn d6i v6i bénh nhan, ché phim va

phuong thirc dung thudc cu thé, ma khong giy ddc cho bénh nhan.

Lidu va khoang lidu cu thé phu thudc vao mot s6 yéu t6, bao gébm céc yéu
ciu cta bénh nhan, muc dd nghiém trong cua tinh trang bénh ly hodc bénh can duogc
diéu tri, cac dic tinh duoc dong hoc cua (cac) hop chit dugc st dung va dudng
dung thubc. Theo mot sb phuong én, céc ché phdm duoc @& xuét trong ban mo ta-
nay co6 thé duoc tao ra trong dung dich chira nudce chira hop chét duoc boc 16 & day
v6i luong ndm trong khoang tir khodng 0,1 dén 10% trong lwong/thé tich, ngoai cac
chét khac, dé ding ngoai duong tiéu héa. Cac khoang lidu thong thudng c6 thé bao
gbm khoang tlr khoang 0,01 dén khoang 50 mg/kg trong luong co thé mot ngay,
duge dung trong 1 dén 4 liéu chia nhé. Mdi 1idu chia nho c6 thé chira cac hop chat

gidng hoic khac nhau. Liéu nay sé& 1a lugng c6 hiéu qua diéu tri thy thudc vao mot
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sO yéu t0 bao gdom stc khoe tong theé cia bénh nhén va che phim va duong ding

(c4c) hop chét duge chon.

Céc dang bao ché hoic cac ché pham chira hop chit néu trong ban md ta nay
v6i lwgng nam trong khoang tir 0,005% dén 100% vé6i phan con lai dugc tao thanh
tir chit mang khong doc ¢6 thé dugc bao ché. Cac phuong phép bao ché cac ché
pham nay da dugc ngudi c6 hiu biét trung binh trong linh vy nay biét rd. Cac ché
phﬁm duogc du li€u theo sang ché c6 thé chua thanh phﬁn hoat tinh vé&i lugng nim
trong khoang tir khoang 0,001% dén 100%, theo mdt phwong 4n 13 nim trong
khoéang tir khoang 0,1 dén khoang 95%, theo mdt phwong 4n khac la nim trong
khoéng tir khoang 75 dén khoang 85%. Mic du lidu s& thay ddi tily thudc vao céc
triéu ching, tudi tac va trong luong co thé cia bénh nhén, ban chit va mtc do
nghiém trong cta rbi loan can dugc didu tri hodc ngin ngira, dudng ding va dang
bao ché cua thudc, nhung nhin chung, liéu hing ngay nim trong khoang tir 0,01 dén
khoang 3000 mg hop chét duge khuyén nghi cho bénh nhan 12 ngudi trudng thanh,
va ché phém c6 thé duge dung duéi dang liéu don hodc cac lidu chia nho. Luong
thanh phén hoat tinh ma c6 thé dugc két hop véi chit mang dé tao ra dang bao ché

don lidu nhin chung s& chinh 1 lugng hop chét ma tao ra hidu qua tri lidu.

Dugc phém c¢6 thé duge ding mot 14n, hodic c¢6 thé duge chia thanh nhiéu
liu nho hon dé dung vao cac khoang thoi gian gién cach. Cén phai hiéu rang liéu va
thoi gian diéu tri chinh xé4c phu thudc vao bénh can diéu tri va c6 thé dugc xéac dinh
theo kinh nghiém bang cach st dung céc quy trinh thir nghiém da biét hodc bing
cach ngoai suy tir dit liéu thir nghiém in vivo hodc in vitro. Cén luu y rdng céc ndng
do va cac gié tri liéu dung ciing c6 thé thay ddi theo mirc dd nghiém trong ciia tinh
trang bénh ly can 1am giam nhe. Can phai hiéu thém ring d6i v6i mot bénh nhan cu
thé bét k¥, ché do lidu cu thé cin dugc didu chinh theo thdi gian theo nhu cdu c4
nhan va sy danh gid chuyén mon cia ngudi cho dung hodc gidm sat viéc dung ché
phém, 4ve‘1 cac khoang ndng dd dugc néu & day chi 1a vi du minh hoa va khong nh?lm
muc dich lam gidi han pham vi hodc vi¢c thyc hanh d6i voi cac ché phém dugc yéu
ciu bao hd. |

Thoi gian ding thudc va/hoic lugng ché phim chinh x4c ma tao ra céc két

qua hiru hiéu nhét xét vé& hiéu qua diéu tri & mot bénh nhan xac dinh phu thudc vao
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hoat tink, dic tinh dugc dong hoc va tinh sinh kha dung cta hop chat cu thé, tinh
trang sinh 1y ciia bénh nhan (bao gdm tudi tac, gidi tinh, loai bénh va giai doan
bénh, tinh trang tdng thé cta co thé, su dép ing véi lidu da cho va loai dugc phdm),
dudng dung thubc, v.v.. Tuy nhién, cic huéng din néu trén cd thé dugc sir dung 1am
co s& dé tinh chinh viéc diéu tri, vi du, xac dinh thoi gian va/hodc lugng dung tdi
wu, ma khong doi héi gi nhiéu hon 13 thir nghiém thong thudng bao gbm viéc theo
ddi bénh nhan va diéu chinh .liéu va/hodc thoi gian.

Céc hop chit theo sang ché c6 thé duge ding riéng mot minh, két hop véi
céc hop chét khéc theo sang ché, hodc véi cac duge chit hodc hoat chit thudc khac.
Cac duge chit hodc hoat chit thude khéc ¢ thé dugc du dinh dé didu tri cing loai
bénh hogc tinh trang bénh 1y giéng nhu cac hop chit theo sang ché hoic loai bénh
hodc tinh trang bénh ly khéc. Néu bénh nhan s& dugc cho dung hodc dang dugc cho
dung nhidu duge chat hodc hoat chét thudc khac nhau, thi cac hop chét nay co thé

duge ding ddng thoi hogc diing theo tuén ty.

Céc hop chat theo sang ché, hodc mudi duge dung clia nd, c6 thé dugce su

dung két hop v&i mot hodc nhidu dugc chit/hoat chét thude bd sung.

Mot hodc nhidu dugc chit hodc hoat chét thudc bd sung ¢o thé duoc ding
mot cach riéng &, dudi dang mot phan cia ché @6 da liéu, v6i hop chét cé cong
thac I (vi du, theo tudn tu, vi du, theo cac lich trinh dan xen khéic nhau véi viéc.
dung mot hodc nhiu hop chit ¢ cong thirc I (bao g6m phan nhém bt ky hoiic cac
hop chét cu thé ciia nd). Theo céc phuong 4n khac, mot hodc nhiu dugc cht/hoat
chét thudc bd sung nay co thé 12 mot phén cua dang bao ché don liéu, duoc tron
ciing v6i hop chét cé céng thirc I trong mdt ché phdm don lidu. Theo mot phuong
an khéc nira, mot hodc nhiéu duge chat/hoat chét thubc bd sung nay co thé dugc
dung duéi dang mot lidu riéng ma dugc ding vao thoi diém gin nhu 13 cing véi
thoi diém dung mot hoic nhidu hop chét c6 cong thue I (vi du, déng thoi véi viée
ding mét hodc nhiéu hop chit c6 cong thuc I (bao gdbm phan nhém bét ky hoic céc
hop chét cy thé ctia n6). Ca hop chét c6 cong thirc I va mdt hogic nhiéu dugc
chét/hoat chat thubc bd sung déu c6 thé c6 mit véi mirc lidu ndm trong khoang tir 1
dén 100% va tét hon nita 12 nim trong khoang tir 5 dén 95% so véi .liéu thuong

dugc ding theo ché do don tri liéu.
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Theo mdt phuong &n cu thé, duoc chit/hoat chat thube bd sung 13 hop chét
hodc chit ma c6 thé dugc st dung dé diéu tri bénh ung thu. Vi dy, duoc chét/hoat
chét thudc bd sung co thé dugc chon tir chét chéng khdi u, chit chéng tao mach,
chét hoa tri liéu va chit diéu thi ung thu dang peptit. Theo mot phwong 4n khac,
chét chéng khdi u dugc chon tir chit dang khang sinh, chét alkyl hoa, chét chéng
chuyén hoa, chit hormon, chit mién dich, chét dang interferon, chét tc ché kinaza,
chét &rc ché proteasom va cac dang két hop cua chung. Cén lwu y ring dugc
chét/hoat chét thubc bd sung c6 thé 14 mot phan tir héa hoc hitu co nhé thong
thuong hodc c6 thé 1a mot dai phan ti nhu protein, khéng thé, thé dung hop cla
peptit va khang thé (peptibody), ADN, ARN hoic mdt doan cua cac dai phan tir
nay. }

Céac vi du v& cac duge chit/hoat chat thudc ma c6 thé duoc st dung trong
viéc diu tri cac bénh ung thu va c6 thé duoc sir dung két hop véi mot hodc nhiéu
hop chét theo sang ché bao gém: axemannan, aclarubixin, aldesleukin, alitretinoin,
amiqutin, amrubixin, amsacrin, anagrelit, arglabin, arsenic trioxit, BAM 002
(Novelos), bicalutamit, broxuridin, xelmoleukin, xetrorelix, cladribin, clotrimazol,
DA 3030 (Dong-A), daclizumab, denileukin diftitox, deslorelin, dilazep, docosanol,
doxercalciferol, doxifluridin, bromcriptin, xytarabin, HIT diclofenac, interferon
alfa, tretinoin, edelfosin, edrecolomab, eflornithin, emitefur, epirubixin, epoetin
beta, etoposit phosphat, exisulind, fadrozol, finasterit, fludarabin phosphat,
formestan, fotemustin, gali nitrat, gemtuzumab zogamixin, dang két hop cua
gimeraxil/oteraxil/tegafur, glycopin, goserelin, heptaplatin, gonadotrdpin mang dém
& ngudi (kich t§ sinh duc mang dém & ngudi, HCG), alpha fetoprotein bao thai
ngudi, axit ibandronic, interferon alfa, interferon alfa ty nhién, interferon alfa-2,
interferon alfa-2a, interferon alfa-2b, interferon alfa-N1, interferon alfa-n3,
interferon alfacon-1, interferon alpha ty nhién, interferon beta, interferon beta-1a,
interferon beta-1b, interferon gama tu nhién, interferon gama-1a, interferon gama-
1b, interleukin-1 beta, iobenguan, irsogladin, lanreotit, LC 9018 (Yakult),
leflunomit, lenograstim, lentinan sulfat, letrozol, alpha interferon bach clu,
leuprorelin, levamisol+flouraxil, liarozol, lobaplatin, lonidamin, lovastatin,

masoprocol, melarsoprol, metoclopramit, mifepriston, miltefosin, mirimostim, ARN
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soi doi bat cip sai léch, mitoguazon, mitolactol, mitoxantron, molgramostim,
nafarelin, naloxon+pentazoxin, nartograstim, nedaplatin, nilutamit, noscapin,)
protein kich thich tao héng cAu méi, NSC 631570 octreotit, oprelvekin, osateron,
" paclitaxel, axit pamidronic, peginterferon alfa-2b, pentosan polysulfat natri,
pentostatin, pixibanil, pirarubixin, khang thé da dong khang té bao tuyén trc ctia tho,
polyetylen glycol interferon alfa-2a, porfime natri, raltitrexed, rasburicaza, reni Re
186 etidronat, RII retinamit, romurtit, samari (153 Sm) lexidronam, sargramostim,
sizofuran, sobuzoxan, sonermin, stronti-89 clorua, suramin, tasonermin, tazaroten,
tegafur, temoporfin, teniposit, tetraclodecaoxit, thymalfasin, thyrotropin alfa,
toremifen, tositumomab-iot 131, treosulfan, tretinoin, trilostan, trimetrexat,
triptorelin, yéu t6 hoai tir khéi u alpha ty nhién, ubenimex, vacxin ung thu bang
quang, vacxin Maruyama, vacxin lam tiéu té bao u hic sic td, valrubixin,
verteporfin, virulizin, zinostatin stimalame, abarelix, AE 941 (Aeterna),
ambamustin, oligonucleotit dbi nghia, bcl-2 (Genta), APC 8015 (Dendreon),v
dexaminoglutethimit, diaziquon, EL 532 (Elan), EM 800 (Endorecherche),
eniluraxil, etanidazol, fenretinit, galoxitabin, chét gy mién dich gastrin 17, liéu
phap gen HLA-B7 (Vical), yéu t6 kich thich quan thé dai thuc bao - bach cau hat,
histamin dihydroclorua, ibritumomab tiuxetan, ilomastat, IM 862 (Cytran),
interleukin-2, iproxifen, LDI 200 (Milkhaus), leridistim, lintuzumab, khang thé don
dong CA 125 (MAb) (Biomira)) MADb ung thu (Japan Pharmaceutical
Development), HER-2 va Fc MAb (Medarex), MAb 105AD7 idiotyp (CRC
Technology), MAb CEA idiotyp (Trilex), LYM-1-iot 131 MAb (Techniclone),
MAD dich nhay biéu md da hinh - ytri 90 (Antisoma), marimastat, menogaril,
mitumomab, motexafin gadolini, MX 6 (Galderma), nolatrexed, P 30 protein,
pegvisomant, porfiromyxin, prinomastat, RL 0903 (Shire), rubitecan, satraplatin,
natri phenylaxetat, axit sparfosic, SRL 172 (SR Pharma), SU 5416 (SUGEN), TA
077 (Tanabe), tetrathiomolybdat, thaliblastin, thrombopoietin, kém etyl
etiopurpurin, tirapazamin, vacxin ung thu (Biomira), vacxin u héc séc t6, vacxin
lam tiéu hodc pha huy t& bao (oncolysate) u héc séc t8, vacxin lam tiéu té bao u hic
séc td dang virut, valspodarl, flouraxil, 5-flouraxil, paxitaxel, imatinib, altretamin,
cladibrin, xyclophosphamin, decarazin, irinotecan, mitosmyxin, mitoxan, topotecan,

vinorelbin, adriamyxin, —mithram, imiquimod, alemtuzmab, exemestan,

-41-



25707

bevax_izumab, xetuximab, azaxitidin, clofarabin, dexitabin, desatinib, dexrazoxan,
doxetaxel, epirubixin, oxaliplatin, erlotinib, raloxifen, fulvestrant, letrozol, gefitinib,
gemtuzumab, trastuzumab, gefitinib, ixabepilon, lapatinib, lenalidomit, axit
aminolevulinic, temozolomit, nelarabin, sorafenib, nilotinib, pegaspargaza,
pemetrexed, rituximab, dasatinib, thalidomit, bexaroten, temsirolimus, bortezomib,'
carfilozmib, oprozomib, vorinostat, capexitabin, axit zoledronic, anastrozol,

sunitinib, aprepitant va nelarabin, hogc mudi dugc dung cta no.

Céac dugc chit/hoat chit thudc ma c6 thé duoc st dung trong viéc didu tri cac
bénh ung thu va c6 thé dugce st dung két hop v6i mét hodc nhidu hop chit theo sang
ché bao gbm: epoetin alfa, darbepoetin alfa, panitumumab, pegfilgrastim,
palifermin, filgrastim, denosumab, anxestim, AMG 102, AMG 386, AMG 479,
AMG 655, AMG 745, AMG 951 va AMG 706, hoac mubi duoc dung cia no.

Theo mdt sé phwong phép nhéit dinh, ché phim dugc d& xuit trong ban mo ta
ndy dugc ding cling v6i chit héa tri lidu. Cac chét hoa tri liéu thich hop 6 thé bao
gém cac san phém tu nhién nhu alkaloit chiét tir cdy dira can (vi duy, vinblastin,
vincristin va vinorelbin), paclitaxel, epidipodophylotoxin (vi du, etoposit va
teniposit), chit khang sinh (vi dy, dactinomyxin (actinomyxin D), daunorubixin,
doxorubixin va idarubixin), anthraxyclin, mitoxantron, bleorﬁyxin, plicamyxin
(mithramyxin), mitomyxin, enzym (vi du, enzym L-asparaginaza ma chuyén héa L-
asparagin toan than va loai bo cac t& bao ma khc“)hg c¢6 kha ning tdng hop asparagin
clia riéng chung), chit chéng tiéu cdu, chit alkyl hoa chéng ting sinh/chéng nguyén
phan nhu mu tac nito (vi dy, mechlorethamin, xyclophosphamit va cac chét twong
ty, melphalan va clorambuxil), etylenimin va metylmelamin (vi dy,
hexaametylmelaamin va thiotepa), chit uc ché CDK (vi du, selixiclib, UCN-01,
P1446A-05, PD-0332991, dinaxiclib, P27-00, AT-7519, RGB286638 va
SCH727965), alkyl sulfonat (vi dy, busulfan), nitrosoure (vi du, carmustin (BCNU)
va cac chit twong tw va streptozoxin), trazen-dacarbazinin (DTIC), chit chéng
chuyén hoa chdng ting sinh/chéng nguyén phan nhu chét twong ty axit folic (vi dy,-
metotrexat), chit twong tu pyrimidin (vi dy, flouraxil, floxuridin va xytarabin), chét
teong tu purin va cic chét uc ché lién quan (vi du, mercaptopurin, thioguanin,

pentostatin va 2-clodeoxyadenosin), chat tc ché aromataza (vi duy, anastrozol,
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exemestan va letrozol) va phirc chit phdi tri platin (vi dy, cisplatin va carboplatin),
procarbazin, hydroxyure, mitotan, aminoglutethimit, chit tic ché histon deaxetylaza
(HDAC) (vi du, trichostatin, natri butyrat, apixidan, axit suberoyl anilit hydroamic,
vorinostat, LBH 589, romidepsin, ACY-1215 va panobinostat), chét (rc ché mTor
(vi du, temsirolimus, everolimus, ridaforolimus va sirolimus), chit tc ché
KSP(Eg5) (vi dy, Array 520), cht lién két ADN (vi du, Zalypsis), chét rc ché PI3K
delta (vi du, GS-1101 va TGR-1202), chét &rc ché PI3K delta va gama (vi du, CAL-
130), chét trc ché da-kinaza (vi du, TG02 va sorafenib), hormon (vi dy, estrogen) va
chit chu van hormon nhu chét chi van hormon phéng thich hormon kich thich thé
vang (LHRH) (vi du, goserelin, leuprolit va triptorelin), khang thé trung hoa BAF
(vi du, LY2127399), chit trc ché IKK, chit Grc ché p38MAPK, khang thé khang-IL-
6 (vi du, CNTO328), chét tic ché telomeraza (vi du, GRN 163L), chit tc ché aurora
kinaza (vi du, MLN8237), khang thé don dong b& mit té bao (vi du, khang thé
khang-CD38 (HUMAX-CD38), khang thé khang-CS1 (vi dy, elotuzumab), chat trc
ché HSP9O (vi du, 17 AAG va KOS 953), chét (rc ché P13K / Akt (vi dy, perifosin),
chit tc ché Akt (vi du, GSK-2141795), chét trc ché PKC (vi dy, enzastaurin), FTI
(vi du, Zarnestra™), khang thé khang-CD138 (vi du, BT062), chét trc ché kinaza
dic hidu Torcl/2 (vi du, INK128), chét wrc ché kinaza (vi dy, GS-1101), chit nhdm
dich ER/UPR (vi du, MKC-3946), chit nhim dich cFMS (vi du, ARRY-382), chit
trc ché JAK1/2 (vi du, CYT387), chét trc ché PARP (vi du, olaparib va veliparib
(ABT-888)), chit dbi khang BCL-2. Céc chit héa tri liéu khic c6 thé bao gdm
mechloretamin, camptothexin, ifosfamit, tamoxifen, raloxifen, gemxitabin,
navelbin, sorafenib, hoac chét tuong ty hodc dang bién thé din xuét bét ky ctia cac

chat néu trén.

Céc hop chit theo séng ché ciing c6 thé dugc st dung két hop véi lidu phép
xa tri, liéu phap hormon, li€u phap phAu thuat va liéu phép mién dich, céc liéu phap
nay dé duge ngudi ¢6 hiéu biét trung binh trong linh vyc nay biét rd.

- Theo mot s6 phuong phép nhét dinh, dugc phim duoc dé xuét trong ban mb
t4 nay duoc dung két hop véi steroit. Céc steroit thich hop c6 thé bao gdbm, nhung
khéng gi6i han &, 21-axetoxypregnenolon, alclometason, algeston, amxinonit,

beclometason, betametason, budesonit, cloprednison, clobetasol, clocortolon,.
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cloprednol, corticosteron, cortison, cortivazol, deflazacort, desonit, desoximetason,
dexametason, diflorason, diflucortolon, difuprednat, enoxolon, fluazacort,
flucloronit, flumetason, flunisolit, fluoxinolon axetonit, fluoxinonit, fluocortin
butyl, fluocortolon, flometholon, fluperolon axetat, ﬂuprédniden axetat,
fluprednisolon, flurandrenolit, fiuticason propionat, formocortal, halxinonit,
halobetasol ~propionat, halometason, hydrocortison, loteprednol etabonat,
mazipredon, medryson, meprednison, metylprednisolon, mometason furoat,
parametason, prednicarbat, prednisolon, prednisolon 25-dietylaminoaxetat,
prednisolon natri phosphat, prednison, prednival, prednyliden, rimexolon,
tixocortol, triamxinolon, triamxinolon axetonit, triamxinolon benetonit,
triamxinolon hexaxetonit va cac mudi va/hodc cac din xuét cia ching. Theo m(‘)t‘
phuong én cu thé, cac hop chét theo sang ché ciing ¢6 thé dugc st dung két hop véi
cac hoat chét thudc bd sung dé diéu trji chimg budn ndn. Céac vi dy vé& hoat chit ma
¢6 thé dugc st dung dé didu tri chimg budn non bao gdm: dronabinol, granisetron,

metoclopramit, ondansetron va prochlorperazin, hodc muoi dugc dung ctia chung.

Vi mot khia canh clia séng ché lién quan dén viéc didu tri bénh/tinh trang
bénh ly bang hdn hop cla cic hoat chit thubc ma c6 thé dugc dung riéng ré, nén
sang ché con dé cap dén viéc két hop cac duge pham riéng biét duéi dang b kit. B
kit ndy chira hai dugc phdm riéng biét: hop chit theo séng ché va dugc chét thir hai.
B6 kit nay bao gdm vat chira dé chtra cac ché pham riéng biét nhu chai lo c¢6 chia
phan hodc bao géi kim loai ¢6 chia phan. Cac vi du bd sung vé cac vt chira bao
gbm Ong tiém, hop va thi. Theo mot s6 phuong 4n, b kit bao 'g(‘ﬂ)m cac hudéng d?ln_
stt dung cho cac thanh phin riéng r&. Dang bo kit dic biét thuén l¢i khi cdc thanh
phén riéng biét dugc wu tién dung & cac dang bao ché khéac nhau (vi du, ding qua
dudng miéng va ngoai dudng tiéu héa), duge dung vao cac khoang thoi gian dung
lidu khac nhau, hodic khi do chudn cua timg thanh phan riéng ré& trong hdn hop dugce
yéu cau béi chuyén gia y té ké toa.

Céc hop chét theo séng ché <6 thé duoc ding dudi dang mudi, este, amit
hodc tién thudc duoc dung. Thuat ngit “mudi” dung dé chi mubi v6 co hoic hitu co
cua céc hop chét theo sang ché. Cac mudi nay co thé dugc diéu ché tai chd trong

qua trinh tach va tinh ché hop chét, hodc bing cach cho hop chit dugc tinh ché duéi
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dang bazo hojc axit ty do cia n6 phan ung riéng 1€ v6i bazo hodc axit vo co hodc.
hitu co thich hop va tach mubi duge tao thanh. Céc mubdi dai dién bao gdm mudi
hydrobromua, hydroclorua, sulfat, bisulfat, nitrat, axetat, oxalat, palmitiat, stearat,
laurat, borat, benzoat, lactat, phosphat, tosylat, xitrat, maleat, fumarat, sucxinat,
tartrat, naphtylat, mesylat, glucoheptonat, lactobionat va laurylsulfonat va cac muoi
turong tu. Cac mubi ndy cé thé bao gém cac cation trén co s& cac kim loai kiém va
cac kim loai kiém thd, nhu natri, lithi, kali, canxi, magie va cé4c kim loai twong ty,
cling nhu céc cation amoni, amoni béc bdén va amin khong d@c bao gdm, nhung
khong giGi han &, amoni, tetrametylamoni, tetraetylamoni, metylamin, dimetylamin,
trimetylamin, trietylamin, etylamin va céac mudi tuong tu. Vi du xem tai liu S. M.

Berge, et al., “Pharmaceutical Salts,” J Pharm Sci, 66: 1-19 (1977).

Thuét ngit “tién thudc” c6 nghia 1a céc hop chit da duoc chuyén hoa in vivo
dé thu dugc hop chit theo sang ché. Sy chuyéh hoa nay c6 thé xay ra theo cac co”
ché khéac nhau, nhu thong qua qua trinh thily phén trong mau. Thao luén vé viée sir
dung cac tién thudc dugc dua ra trong tai liéu T. Higuchi and W. Stella, “Pro-drugs
as Novel Delivery Systems,” Vol 14 of the A.C.S. Symposium Series va trong tai
liéu Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American

Pharmaceutical Association and Pergamon Press, 1987.

D& minh hoa, néu hop chit theo sang ché chira nhém chire axit carboxylic,
thi tién thudc c6 thé bao gdm este dugc tao ra bang céach thay thé nguyén ti hydro
ctia nhém axit bing nhém nhu (Ci-Cs alkyl, (C2-Ci2)alkanoyloxymetyl, 1-
(alkanoyloxy)etyl c6 tur 4 dén 9 nguyén tr cacbon, 1-metyl-1-(alkanoyloxy)etyl c6
tir 5 dén 10 nguyén tit cacbon, alkoxycarbonyloxymetyl c6 tir 3 dén 6 nguyén tir
cacbon, 1-(alkoxycarbonyloxy)etyl c6 tir 4 dén 7 nguyén tir cacbon, 1-metyl-1-
(alkoxycarbonyloxy)etyl co tir 5 dén 8 nguyén tir cacbon, N-(alkoxycarbonyl)-
aminometyl c6 tir 3 dén 9 nguyén t cacbon, 1-(N-(alkoxycarbonyl)aminometyl c6
tir 4 dén 10 nguyén t cacbon, 3-phtalidyl, 4-crotonolactonyl, gama-butyrolacton-4-
yl, di-N,N-(Ci-Cz)alkylamino(C2-Cs)alkyl (nhu p-dimetylaminoetyl), carbamoyl- '
(C1-Cr)alkyl, N,N-di(C1-Cy)alkylcarbamoyl-(Ci-Cz)alkyl va piperidino-, pyrolidino-
hodc morpholino(Cz-3)alkyl.
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Tuong ty, néu hop chit theo sang ché chira nhom chirc ruou, thi tién thube
¢6 thé duge tao ra bing cach thay thé nguyén ti hydro ctia nhém rugu bing nhom
nhu (C1-Ce)alkanoyloxymetyl, 1-((C1-Ce)alkanoyloxy)etyl, 1-metyl-1-((Ci-
Cs)alkanoyloxy)etyl, (C1-Cs)alkoxycarbonyloxymetyl, N-(C1-Cs)alkoxycarbonyl-
aminometyl, suxinoyl, (Ci-Ce)alkanoyl, a-amino(Ci-Cs)alkanoyl, arylaxyl va o-
aminoaxyl, hodc a-aminoaxyl-a-aminoaxyl, trong d6 mdi nhém a-aminoaxyl doc
1ap duoc chon tir c4c axit L-amin ¢6 trong tu nhién, —P(O)(OH)2, -P(O)(O(Ci-
Cs)alkyl), hodc glycosyl (gbc nay dugc tao ra tir viée loai bd nhom hydroxyl cua

dang hemiaxetal ciia hydrat cacbon).

Céc hop chit theo sang ché c6 thé chtra cac tam bét d6i ximg hodc khong dbi
Xung va vi vay tdn tai & cac dang ddng phan lap thé khac nhau. T4t ca cic dang
ddng phan lap thé ciia cac hop chét cling nhu cc hdn hgp cla chung, bao gdm ca
céc hdn hop raxemic, déu duge xem 12 tao thanh mot phin cia sang ché. Ngoai ra,
sang ché ciing bao gdm tht ca cac chit ddng phéan hinh hoc va dong phan vi tri. Vi
du, néu hop chit chira lién két do6i, thi ca hai dang cis va trans (dugc goi tén tuong

ung 1a Z va E), cling nhu cac hén hop, déu thudc pham vi cua sang ché.

H3n hop cac chit ddng phén 1ap thé, nhu céc hdn hgp chét ddng phan khong
d6i quang, c6 thé dugce tach thanh cac thanh phén héa hoc 1ap thé riéng r& cia ching
dua trén cac dic diém khéac biét vé tinh chét hoa 1y cta ching bang cic phuong
phap da biét nhu sic ky va/hodc két tinh phan doan. Céac chit ddng phan ddi anh
ciing c6 thé dugc tach béng cach chuyén héa hdn hop chét ddng phan ddi anh thanh
hdn hop chit ddng phan khong d6i quang biang cach cho phan tng v6i hop chét
quang quay thich hgp (vi dy, rugu), tach céc chit ddng phan khong d6i quang va
chuyén hoa (vi duy, thity phan) céc chét ddng phan khong d6i quang riéng ré& thanh
cac chét ddng phan dbi anh tinh khiét twong tmg.

Céc hop chét theo sng ché c6 thé tdn tai & cac dang dugc solvat hoa cling
nhu khéng duge solvat héa véi cac dung mdi duge dung nhu nude (hydrat), etanol.
va cac dung mdi tuong tu. Sang ché dy liéu va bao gém ca cac dang dugc solvat
hoa cling nhu khong dugc solvat hoa. '

Céc hop chét theo sang ché ciing c6 thé ton tai & cac dang hd bién khac nhau.

Tét ca cac dang hd bién ctia cdc hop chat theo sang che déu thudc pham vi cla sang
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ché. Nguoi c¢6 hiéu biét trung binh trong linh vuc ndy s& nhan thy rang tén va ciu
trac cta hop chéat dugc néu & day co thé 13 dua trén dang hd bién cu thé cua hop
chit. Miic du c6 thé st dung tén hoic cAu trac chi cho mdt chit hd bién cu thé,
nhung séang ché dwoc du dinh 1a bao gOm tit ca cac chét hd bién, trir khi c6 quy dinh
khac.

Séang ché ciing bao gébm céac hop chat dugc tdng hop in vitro bang cach sir
dung cac k¥ thuat phong thi nghiém, nhu céc k¥ thuat da biét r5 d6i v6i cac nha hoa
hoc téng hop, hodc dugc tbng hop bing cach st dung céc k¥ thuat in vivo, nhu
thong qua qué trinh chuyén hoa, 1én men, tiéu héa va cac ky thuat twong tw. Séng
ché ciing bao gdm cac hop chit ma c6 thé dugce tbng hop bang cach st dung két hop
cac k¥ thuat in vitro va in vivo.

Céc hop chit theo sang ché 6 thé ton tai & cac trang thai rin khac nhau bao
gdm céc trang thai tinh thé va & trang thai vo dinh hinh. Céc trang thai tinh thé khéc
nhau nay, con dugc goi 1a cdc dang da hinh, va cac 'traﬁg thai v0 dinh hinh cta céc
hop chit theo sang ché ciing duoc xem 14 mdt phin cia séng ché.

Vi du thwe hién sang ché

Céc vi du duoc trinh bay dudi ddy minh hoa cic phuong 4n cu thé cia sang
ché. Céac vi du nay 13 cic vi du dai dién va khong nhdm muc dich 1am gi6i han pham‘
vi cia y€u ciu bao ho theo bét ky cach thirc ndo.

Céc ky hiéu viét tit néu dudi dy c6 thé duoc st dung trong ban mo ta nay:

~ khoang

AcO axetic anhydrit

AcCH axit axetic

AlOs3 nhom oxit

Calcd _ theo tinh toan

COs cacbon dioxit

CSA axit 10-camphorsulfonic

DBU 1,8-diazabixyclo[5.4.0Jundec-7-en

DCE dicloetan

DCM diclometan

DEA ' dietylamin

Dess-Martin periodinan | 1,1,1-triaxetoxy-1, 1-dihydro-l.,2-benzi0doxol-3-(1H)-on
DIEA hodc DIPEA diisopropyletylamin '
DMAP 4-dimetylaminopyridin
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DMF N,N-dimetylformamit

DMSO dimetyl sulfoxit

EDC N-etyl-N’-(3-dimetylaminopropyl)carbodiimit

ee hoic e.e. lwong du chit dong phéan doi 4nh

eq duong lugng

ESI hoac ES ion héa phun dién tir

Et etyl

Et,O dietyl ete

EtOAc etyl axetat

EtsN trietylamin

EtOH ruou etylic

g gam

GC sac ky khi

h gio

"H NMR pho cong hudng tir hat nhin proton

H» khi hydro

H,O nudc

H>SO4 axit sulfuric

HATU 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridini 3-oxit hexaflophosphat

HCl: axit clohydric

Hex hexan

HPLC sic ky 16ng hiéu ning cao

IP trong mang bung

IPA ruou isopropylic

IPAc isopropyl axetat

K2COs3 kali cacbonat

K3POq4 kali phosphat

KF chuén d6 Karl Fischer

KHMDS kali hexametyldisilazit

KOACc kali axetat

KOH kali hydroxit

L lit

LAH lithi nhdm hydrua

LCMS, LC-MS hodc
LC/MS

sic ky 16ng - khdi phd

LiHMDS lithi hexametyldisilazit
LiOH lithi hydroxit

M ndéng d6 mol (mol L)
Me metyl

MeCN axetonitril

Mel iodometan

MeOH ruou metylic

MeTHF metyltetrahydrofuran
mg miligam
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MgSOq4 magie sulphat
min phut
mL mililit
MS khoi phd
MSA axit metansulfonic
MsCl metansulfonyl clorua
MTBE metyl tert-butyl ete
m/z ty sb giita khdi lugng véi dién tich
N nbéng do duong lugng (dwong lugng/L)
N2 . khi nito
NaCl natri clorua
Na,CO, natri cacbonat
NaHCO;3 natri bicacbonat
NaH,PO, natri dihydro phosphat
NaNO, natri nitrit
NaOH natri hydroxit
NaOtBu natri tert-butoxit
NaxSOq4 natri sulfat
NaxS,03 natri thiosulfat
NH3 amoniac, azan
NH4Cl amoni clorua
NH4OH amoni hydroxit
NMP 1-metyl-2-pyrolidinon
NMR pho cong huéng tir hat nhan
PO qua duong miéng
POCI3 phosphoryl clorua
PhMe toluen
ppm phan triéu
QD mot 1an mot ngdy
QNMR phd cong hudng tir hat nhan dinh lugng
RBF binh day tron
RT hodc rt hodc r.t. nhiét 46 trong phong
sat. hodc sat’d hoac o s
bdo hoa

satd

SFC sic ky 10ng siéu t6i han

SiO2 silic dioxit, silica

SOCl, thionyl clorua

TEMPO (2,2,6,6-tetrametylpiperidin-1-yl)oxidanyl
TFA axit trifloaxetic

THF tetrahydrofuran

TLC sic ky 16p méng

TsOH axit toluen sulfonic

v/v theo thé tich
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Cén lvu ¥ ring khi ty 18 phan tram (%) dugc sit dung véi chét 16ng, thi ty 18
nay la phﬁn tram theo thé tich di véi dung dich. Khi dugc st dung véi chét rin, thi
ty 18 nay 1 phén tram d6i véi ché phdm rén.

Thir nghiém sinh hoc
Thir nghiém vé i lyc ciia Mcl-1:Bim khong c6 té bao (Mcl-1 HTRF)

Kha ning trc ché su tuong tac Mcl-1/Bim dugc do bang cach st dung thir
nghiém truyén ning luong cong hudéng huynh quang phan giai theo thoi gian (TR-
FRET: time-resolved fluorescence resonance energy transfer). Mcl-1 clia nguoi tai
t8 hop (Mcl-1 ¢6 gén thé 6xHis ddu C chira cac gde 171-327) dwge san xut tir
Amgen Inc (Thousand Oaks, CA). Peptit dugc biotinyl héda co ngudn gbe tir Bim
ctia ngudi (cac gbe 51-76) dugc mua tir CPC Scientific (San Jose, CA). Thit nghiém
TR-FRET dugc tién hanh trong dia OptiPlate™ mau tring loai 384 giéng
(PerkinElmer, Waltham, MA) véi téng thé tich 13 40 uL. HOn hop phan tng chira
Mcl-1 (171-327) 0,1 nM, biotin-Bim (51-76) 0,05 nM, khang thé khang 6xHis dugc
gin nhin Eu-W1024 dung cho thtt nghiém LANCE® (LANCE® Eu-W1024 anti-
6xHis) 0,05 nM (PerkinElmer), Streptavidin-XLent 0,072 nM (Cisbio, Bedford,
MA) va cac hop chét thir nghiém da dugc pha lodng theo ddy trong chét dém lién
két chira Hepes 20 mM, d0 pH = 7,5, NaCl 150 mM, Brij®35 0,016 mM va
dithiothreitol 1 mM. Céc hop chit thir nghiém duge 0 trude véi Mcl-1 (171-327) va
biotin-Bim (51-76) trong 60 phit truéc khi bd sung hdn hgp ding dé phat hién
(khang thé khang 6xHis dugc gén nhan Eu-W1024 ding cho thir nghiém LANCE®
va Streptavidin-XLent). Cac dia phan ng duoc tiép qua dém va sau d6 duge doc
trén thiét bi doc nhiéu ché dd Envision® (PerkinElmer). C4c tin hiu phat huynh
quang dugce do & budc soéng 620 nm (chiéu rong dai tAn 40 nm) va 665 nm (chidu
rong dai tan 7,5 nm) v&i thoi gian tré 12 60 us sau khi kich thich & bude séng 320
nm (chidu rong dai tan 75nm). T¥ 1& tin hiéu & budc séng 665/620 nm twong Ung
voi sy tuwong tac cia Mcl-1/Bim va duge st dung trong tit ca cac phép phan tich dir
liéu. Céac gia tri ICso ctia cac hop chét thir nghiém dugc x4c dinh tir dit liu 13p lai
hai 14n bang cach phan tich cic dudng cong canh tranh c6 sitr dung mé hinh sigma
bdn tham s trong GraphPad Prism (GraphPad Software, San Diego, CA) hodc
trong Genedata Screener® (Genedata, Basel, Thuy S1).
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Thir nghiém trén co s& té bao (luxiferaza chia cét)

Thir nghiém bd sung luxiferaza chia cét duge tién hanh dé x4c dinh kha ning
trc ché sy twong tac protein-protein Mcl-1/Bak trong céc té bao. Vecto biéu hién
pcADN-Luc(1-298)-BAK md hoa céc axit amin (1-298) cua luxiferaza ctia dom
dom duoc dung hop véi Bak cia nguoi duge tao ra cing véi vecto bidu hién
pcADN-Luc(395-550)-Mcl-1 ma héa céc axit amin (395-550) cia luxiferaza cua.
dom dom dugc dung hop véi gen Mcl-1 cia ngudi. Céac té bao than phoi thai ctia
ngudi (HEK: human embryonic kidney) 293 M dugc chuyén nhiém tam thoi véi
pcADN-Luc(1-298)-BAK va pcADN-Luc(395-550)-Mcl-1 véi ty 1¢ tron ADN 1a
3:1. Qua trinh chuyén nhiém tam thoi duogc thuc hién b%ing cach str dung thudc tht
Lipofectamine® LTX/Plus™ (Life Technologies, Grand Island, NY). Sau khi
chuyén nhiém 24 gi®, céc té bao dugc thu gom bang cach st dung chét dém phan
giai t& bao trén co s& khong enzym StemPro® Accutase® (Life Technologies) va
dugc tao huyén- phu lai trong Opti-MEM® khong chira huyét thanh (Life
Technologies). Sau dod, cac té bao duoc gieo trong cac dia thir nghiém véi cac hop
chét thu nghiém da dugc pha loang theo diy trong DMSO 0,3% v&i mat do 1a 5000
t& bao/giéng. Sau d6, céc t& bao dugc i trong 4 gity & nhiét 4o 37°C trong thiét bi U
nudi cdy té bao co bd sung CO, 5%. Céc dia thir nghiém dugc lam can bing dén.
nhiét do trong phong trong 30 phut truéc khi thém 30 pL thudc thir ding cho thir
nghiém Luxiferaza Steady-Glo® (Promega, Madison, WI) vao mdi giéng thir
nghiém. D6 phat quang duoc xac dinh bang cach str dung thiét bji doc dia da nhin
EnVision® 25 phut sau khi thém thudc thtr phat hién. Sau do, cac gid tri ICso duge
tinh toan véi XIfit bang cach sit dung md hinh chinh hop 4 tham sb logistic trong
GraphPad Prism (GraphPad Software, San Diego, CA) hodc trong Genedata
Screener® (Genedata, Basel, Thuy Si).

Thir nghiém v& kha ning séng sét cia té bao (OPM-2 10 FBS)

Dbng té bao da u tiy clia ngudi, OPM-2, dugc nudi cdy trong mdi truong
sinh truéng day du chira RPMI 1640 va huyét thanh bao thai bo (FBS: fetal bovine
serum) 10%. Céc té bao dugc gieo vao cac dia loai 384 giéng v6i mat do 1a 3000 té
bao/giéng trong moi trudng sinh trudng ddy da chira FBS 10% va dugc U trong 16

gio v6i céc hop chét thir nghiém d3 dugc pha lodng theo ddy trong thiét bi 0 37°C
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v6i CO2 5%. Kha niing sdng s6t cua té bao dugc thir nghiém bing cach st dung thir
nghiém CellTiter-Glo® (Promega, Madison, WI) theo huéng dén ctia nha sén Xuét.
P0 phat quang dugc xac dinh bang céach sir dung thiét bi doc dia da nhin EnVision®
25 phiit sau khi thém thubc thir phat hién. Sau d6, céc gié tri ICso dugc tinh toén véi
XIfit bing cach sitr dung md hinh chinh hop 4 tham s6 logistic trong GraphPad
Prism (GraphPad Software, San Diego, CA) hodc trong Genedata Screener®

(Genedata, Basel, Thuy Si). |

Céc két qua cua cac hop chit dugc thir nghiém trong céc thit nghiém sinh

hoc nay dugc thé hién dudi day.

1 0,85225 0,16327 1,88

2 0,21889 0,016948 0,10469
3 0,18143 0,032275 0,4845
4 0,36286 0,030808 0,23574
5 0,5115 0,0645 1,135
6 0,4465 0,05745 0,3945
7 1,175 0,147 1,06

8 0,977 0,211 1,68

9 1,2445 0,12655 1,1975
10 1,1846 0,2322 9,41
11 0,27715 ©0,042346 03225
12 9,48 1,0163 22,2
13 0,44069 0,034118 0,353
14 0,7012 0,090865 2,0977
15 64,42 0,951 12,6
16 2,08 0,107 4,335
17 0,24701 0,031189 0,25999
18 0,37167 0,042467 0,69433
19 2,875 0,529 3,99
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20 0,64711 0,050429 0,3905
21 2,78 0,1925 4,17
2 0,70423 0,11712 1,254
23 3,68 0,3715 :
24 0,153 0,020067 0,1246
25 0,5425 0,0779 0,4045
26 2,6433 0,40167 3,46
27 19,85 1,14 ]
28 0,8955 0,14387 1,54
29 9,435 0,458 5,575
30 | 038025 10,02645 0,16075
31 5,8 0,543 356
32 0,8105 0,0495 0,24167
33 7,02 0,872 14,9
34 0,437 0,037675 0,253
35 0,9545 0,08435 0,723
36 44,45 1,5 ]
37 0,6,08 0,667 5,74
38 03,3 1,04 i
39 10,678 :
40 7,68 0,297 7,295
41 4,415 0,1285 475
) 7,55 0,8495 i
43 1,75 0,1295 0,9015
44 0,297 0,0215 0,2075
45 5,505 0,455 20
46 0,728 0,0783 0,334
47 0,2485 0,06005 0,2835
48 3,89 0,477 5,58
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ove | HEERE (M= s cat ) *

49 0,3165 0,0462 0,1845
50 1,014 0,2325 1,3245
51 24,3 0,792 14,4
52 0,882 0,14 1,114
53 1,39 0,05145 0,3285
54 0,15275 0,02915 0,13115
55 15,25 0,863 8,69
56 0,2895 0,03195 0,2075
57 2,155 0,3745 2,395
58 | 09175 0,0482 0,496
59 0,492 0,06155 0247
60 0,51367 0,023433 ©0,15798
61 2,675 0,06865 1,32
62 10,265 0,166 6,7
63 0,42325 0,030684 0,18329
64 13,65 0,318 8,63
65 5,305 0,376 3,28
66 2,115 0,224 2,33
67 1,0845 0,08485 0,6
68 0,501 0,0164 0,17885
69 8,66 0,425 2,71
70 0,6385 0,034675 0,23825
71 5,415 0,354 2,22
72 2,705 0,16905 1,555
73 0,367 0,0344 0,174
74 2,225 0,273 1,74
75 | 2,835 0,159 2,56
76 1,1245 0,07735 0,6685
77 6,125 0,26 3,16




M0 hinh ghép di loai da u tiy OPM2

Céc con chudt cai trui 16ng Athymic (Harlan, Inc., Indianapolis, IN) dugc
cly dudi da vé6i 5 tridu té bao OPM-2. Céc Fig.1, 2 va 3 minh hoa két qua ciia viée'
didu trj bing cac hop chit thir nghiém véi cac ndng dd khac nhau, so véi chit din 1a
(c4c) ta duge khong ¢ hoat chit, va trong Fig.2, dugc so sanh thém véi bortezomib
™, ]a hop chit c6 ban trén thi trudng tir Millennium Pharmaceuticals, Inc.
(Cambride, MA). Qua trinh diéu tri dugc bt ddu vao thoi diém 14 ngdy sau khi
khéi u dat t6i thé tich trung binh 14 100-200 mm? va tiép tuc trong 10 ngay nita. Thé
tich khdi u va trong luong co thé dugc ghi lai bang cach sir dung thudc kep dién ti
va cin phan tich, mét cach tuong tng, hai 1An mot tudn. Phép phan tich thdng ké
dugc thuc hién bang cach sir dung phuong phép phén tich phuong sai tai do luong
(RMANOVA: Repeated Measures ANOVA), tiép d6 1a phéan tich hau dinh Dunnett

(Dunnett’s post-hoc analysis).

So d6 téng hop néu dudi diy thé hién mot cach téng quat cach didu ché cac

hop chét trung gian va cc hop chét theo sang ché.
So d6 tong hop téng quat

Quy trinh tdng quat 1

1

OR
1 =
OR cl A
A A
H o + J— - o
N N
ORa | ORa
(0]
o} A=H,n-C3Hy _ (o) .
I 1 1}

Cl

Céc hop chét trung gian III ¢6 thé dugc didu ché bang cach sir dung cic k¥
thuat hoa hoc tiéu chuin. Vi du, xyclobutan carbaldehyt II dugc cho két hop voi
oxazepin I trong dung mdi thich hop & nhiét do thip hon nhiét do trong phong, t6t
hon 1a khoang 0°C. Thém natri xyanobohydrua vao va thém hdn hgp nay vao dung:

dich NaOH, dé tao ra hop chét III.

Quy trinh téng quat 2
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A H, n-CaHy
3
Hop chét trung gian AA Hop chét trung gian EE W

Céc hop chét trung gian IV c6 thé dugc didu ché bing cach sir dung peptit
tiéu chudn nhu peptit héa hoc. Vi dy, thém DMAP vao hop chét trung gian AA va
hop chét trung gian EE cua axit carboxylic trong dung mdi thich hop ¢ nhiét do thép
hon nhiét do trong phong, t6t hon 14 khoang 0°C, tiép d6 thém EDC hydroclorua

vao. Lam 4m hdn hop nay dén nhiét 0 mdi truong, dé tao ra carboxamit IV,

Quy trinh tbng quat 3

OH A=H, n-CsHy OH

pZ yZ

cl A cl )

2 D R R3

7 N\ o) R —_— o)

—/ N N =
NH N’S“o o)
o”si‘ R® H

o)

1% Vidu A

@)

Céc hop chit trung gian vi du A ¢ th8 dugc didu ché bang cach st dung céc
k¥ thuét héa hoc tiéu chuén. Vi dy, carboxamit IV dugc cho két hop véi DCM, tiép
d6 thém Hoveyda-Grubbs II vao. Lam ngudi hdn hop nay dén nhiét dd mdi trudng
dé tao ra hop chit vi du A.

Quy trinh téng quat 4

A H, n-CqH7 OH

B % — B

Hop chét trung gian AA  Hop chét trung gian EE

Céc hop chét trung gian V ¢6 thé duge didu ché bing cach st dung cac k¥
thuat hoa hoc ti€u chun. Vi du, hop chét trung gian AA dugc cho Kkét hop véi hop
chét trung gian EE trong dung méi thich hop, tiép d6 thém Hoveyda-Grubbs II vao
d8 tao ra hop chét V.

Quy trinh téng quat 5
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OH OH

7

cl Z cl 2
R2 R3 R R3

0 B 0O
N SO,NH, N NS5O

H O
o) O
Vi ViduA

Céc hop chét trung gian vi du A ¢6 thé dwoc didu ché biang cach sir dung cac
k§ thuat héa hoc tiéu chudn. Vi du, N,N-dimetylpyridin-4-amin dugc cho két hop
v6i hop chat VI trong dung moi thich hgp & nhiét do thip hon nhiét d6 trong phong,
t6t hon 1a khoang 0°C, tiép d6 thém N-(3-dimetylaminopropyl)-N'-etylcarbodiimit
hydroclorua. Lam 4m hdn hop thu dugc dén nhiét 46 moi trudng dé tao ra hop chit
vidu A.

Quy trinh tdng quét 6
OH OMe
=
R% R3
N 2 S=0 550

SR J@*

O
Vidu A ViduB

Céc hcyp chét trung gian vi du B ¢6 thé dugc didu ché bang cach st dung céc
ky thuét héa hoc tiéu chudn. Vi du, thém natri hydrua vao dung dich chira th chét
vi du A & nhiét d6 thip hon nhiét do trong phong, t6t hon 1a khoang 0°C, tiép d6
thém Mel vao. Lam 4m hdn hop thu duge dén nhiét 46 moi truong dé tao ra hop
chét vi du B. A

Quy trinh tong quat 7
R1
Cl 7
RZ R3
o
N : JL S o}
ko)
(0) H R
Vidu A hodc B c Rl s
H, Me N o
- S=0
(®)
cl oS i
'; R® ViduC
N .§=0 '

-57-



25707

Céc hop chat trung gian nhu hop chét vi du C c6 thé duoc didu ché bang
cach st dung céc k¥ thuat hoa hoc ti€u chuén. Vi du, cac hop chét vi du A va/hoic
B va/hodc VII va platin (IV) oxit dugc cho két hop trong dung mdi thich hop &

nhiét d0 moi trudng dé tao ra hop chét vi du C.

Céc hop chit theo sang ché ndi chung c6 thé dugc didu ché bang cach két
hop va tiép tuc thao tac véi cc hop chit trung gian tdng hop duge tao ra tir cac
nguyén liéu dau c6 ban trén thi truong. Cac quy trinh tdbng hop cac hop chét trung
gian ndy dugc trinh bay dudi ddy va con dugc minh hoa trong cic vi du cu thé dugc

cung cap ¢ day.

Hop chét trung gian AA11A: Axit (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)
xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1'-

naphtalen]-7-carboxylic

Budc 1: (R)-6-clo-3,4-dihydro-2H-spiro[naphtalen-1,2'-oxiran] va (R)-6-clo-3,4-
dihydro-2H-spiro[naphtalen-1,2'-oxiran]

(o} ?O
Cl Cl

Nap  6-clo-3,4-dihydro-1(2H)-naphtalenon (123 g, 681 mmol),
trimetylsulfoni iodua (143 g, 701 mmol) va DMSO (1100 mL) vao binh déy tron 4
c6 dung tich 2 L. Thém KOH (76 g, 1362 mmol) (dang vién) vao. Khudy hén dich
ndy & nhiét d moi trudng trong 2 ngay, sau thoi gian nay dir licu "H NMR thé cho
thiy ring khong con nguyén liéu d4u. Rét dung dich ndy vao 800 g nude déa nghién,'
rira bing MTBE (200 mL) va thém phdn MTBE b sung (700 mL) vao. Khudy hdn
hop thu dugc trong 5 phit va sau qua trinh phén pha, chiét 16p nudc dudi day bing
MTBE hai 14n (500 mL, 300 mL) va gdp véi dich chiét MTBE chinh. Rira dong hitu
co da duge gop lai bang nude mudi (2 x 600 mL) va thém 330 g ALOs (trung tinh)
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vao. Khudy hén dich thu dugc trong 5 phat & 22°C, loc va ria bang MTBE (400
mL). Cb dich loc d& thu dugc san phdm 14 chit ddu nhét mau d6 (125 g, 94%).

Bude 2: (S)-6-clo-1,2,3,4-tetrahydronaphtalen-1-carbaldehyt va (R)-6-clo-1,2,3,4-
tetra hydronaphtalen-1-carbaldehyt

CHO CHO
O ™00
cl cl

Nap 6-clo-3,4-dihydro-2H-spiro[naphtalen-1,2'-oxiran] dang raxemic (160 g,
822 mmol) va THF (1760 mL) vao binh déy tron ba ¢ dung tich 3L. Sau khi 1am
lanh mé nay xubng -8°C bang bé nude da kho/IPA, thém bo triflorua dietyl eterat
(5,07 mL, 41,1 mmol) vao treng 3 phut. Nhiét tda ra ndng nhiét do cia mé nay Ién
t6i 10°C ngay lap tirc. Khudy mé nay & -5 dén 0°C trong 5 phut va phan tich mau
* bing k§ thuat LC/MS (d4p tit phan tmg trong dung dich NaHCO; lanh) cho thiy sy
chuyén hoa hoan toan. Dap tit phan Gng bing cach thém NaHCO3 bdo hoa (300
mL) & -5°C, tiép d6 thém MTBE (400 mL) va chuyén hdn hop nay sang phéu tich
va rira bing MTBE (240 mL). Sau qua trinh phén pha, loai b6 16p nudc cling véi
mdt it chit rén mau tring (gidng axit boric hogc borax). Rira 16p hitu co bang nude
mudi (350 mL) va c¢b duéi 4p sudt giam dé thu duoc chét ddu mau dé. Nguyén liéu‘

thod nay dugc st dung truc tiép trong budc 4.

Budc 3: (6-010-1,2,3,4-tetrahydronaphtalen-l,l-diyl)dimetanol |

OH OH

N
P

Nap 6-016-1,’2,3,4-tetrahydr0-I-naphtalencarbaldéhyt dang raxemic vao binh
day tron ba cb dung tich 3L va rira bang dietylen glycol (1000 mL). ‘Thém
formaldehyt (dung dich 37% trong H,O; 652 mL, 8757 mmol) vao va lam ngilcf)i
nhil dich hai pha thu duoc dén 5°C bang bé nudc da kho/IPA. Thém KOH (dung
dich nu6c 45%, 652 mL, 11,9 mol) vao trong ~30 phut, giit nhiét do thap hon 20°C.
Sau khi thém xong, tir tir lam néng mé (20°C) dén 45°C (canh bao: phan tng toa
nhiét) va gia hoa trong 1 gio. Phan tich HPLC cho thdy sy chuyén hoéa hoan toan.
Mot it chat nhua héc in nhét khong tan dugc tao thanh, chét nay dugc loai bd trude

khi xir ly pha nu6c. Thém nude mubi (500 mL) vao mé nay va chiét hdn hop nay
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bang DCM cho dén khi lugng san phim trong pha nudc nhé hon 5%. C6 dich chiét
DCM da dugc gop lai dén 750 mL dudi dang chét ddu mau do, rira bang H,0 (500
mL) va san phim bét dau két tinh. Sau khi téch, loai bd 16p nude trong trén cing va
khudy 16p day trong bé nuéc da/ HoO trong 30 phut, loc va ria bang DCM (~100
mL) va H,0 (100 mL). Lam kho san phdm du6i khong khi kho/chan khong dé thu
duoc mé dau tién (113 g, 498 mmol, hi¢u sut 57%). Tach 16p DCM tur dich céi thu
dwoc va cb thanh 200-300 g (KF = 0,5%), tao mam két tinh va khudy trong bé nuéc
d4/H,0 trong 30 phut. Loc san phim nay, rta biang DCM (50 mL) va lam kho trong
khong khi kho/chan khong dé thu duge mé thir hai (14,3 g, 63,1 mmol, higu suat
7%), gdp lai thu dugc téng cong 1a 127 g 6-clo-1,2,3,4-tetrahydronaphtalen-1,1-
diyl)dimetanol (64%).

Budc 4: (S)-(6-clo-1-(hydroxymetyl)-1,2,3,4-tetrahydronaphtalen-1-yl)metyl 4-

bromo benzoat

Thém ddng (II) clorua (0,355 g, 2,64 mmol) vao dung dich chira 2,6-bis((R)-
5,5-dibutyl-4-phenyl-4,5-dihydrooxazol-2-yl)pyridin (chit xtc tac R,R-Kang) (1,57
g, 2,64 mmol) trong DCM khan (450 mL) va khudy dung dich mau xanh 14 céy thu
dugc & nhiét do trong phong trong 1 gid. Thém dung dich nay vao dung dich Chl’l'ak
(6-clo-1,2,3,4-tetrahydronaphtalen-1,1-diyl)dimetanol (30 g, 132,73 mmol) trong
DCM khan (800 mL) qua 6ng. Lam lanh hdn hop thu dugc dén -78°C va thdy c6
chit két tia mau xanh 14 cdy nhat. Sau d6 thém tir tr dung dich chtra 4-
bromobenzoyl clorua (34,77 g, 158,79 mmol) trong DCM (500 mL) vao, tiép do6
thém ting giot N-etyl-N-isopropylpropan-2-amin (20 g, 154 mmol) vao. Khuiy hdn
hop phéan tmg thu dugc & -78°C trong 3 giv, sau d6 dép t4t phan Ung bing dém
phosphat (1 L) pH=3 va lam 4m dén nhiét dd moi trudng bing cach khudy manh.
Sau d6, pha lodng hdn hgp nay bang DCM (2 L) va tach céc 16p. Rira pha hitu co
bing dém pH=3 (1 L), NaHCO; bio hoa (1 L) va nuéc mudi (2 L), sau d6 lam kho
trén Na»SOs, loc va co. Tinh ché nguyén liéu thd bing k¥ thuat sdc ky cdt qua SiO2
gel (c& lusi 100-200, DCM 80% trong Hex) dé thu duogc (S)-(6-clo-1-
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(hydroxymetyl)-1,2,3,4-tetrahydronaphtalen-1-yl)metyl 4-bromobenzoat tinh khiét
(45 g, 84%; er = 91,4:8,6). ChiralCel® OD-H (250 mm x 4,6 mm); pha dfng: n-
hexan:IPA: 90:10; thoi gian chay: 20 phut; tdc @0 dong: 1mL/phat; chudn bi miu:
IPA; thoi gian luu (pic chinh): 9,32 phut; thoi gian luu (pic phu): 11,46 phut).

Buéc 5: (R)-(6-clo-1-formyl-1,2,3,4-tetrahydronaphtalen-1-yl)metyl 4-

bromobenzoat

Thém Dess-Martin periodinan (121,4 g, 293,3 mmol) & 10°C vao dung dich
dugc khudy chia (S)-(6-clo-1-(hydroxymetyl)-1,2,3,4-tetrahydronaphtalen-1-
yDmetyl 4-bromobenzoat (100 g, 244.5 mmol) trong DCM (2,5 L). Bo bé 1am lanh
sau khi thém va khudy hdn hop phan g trong 30 phuat ¢ nhiét 46 moi truong. Sau
d6 thém H20 (9 mL) vao va khudy hdn hop hai pha thu duge & nhiét 4o méi truong
trong 30 phut. Lam lanh hdn hop phan tmg dén 0°C va dap tt phan ng bang 2 L
hén hop chita dung dich NazS20310%/NaHCO; bdo hoa voéi ty 1€ 1:1. Tiép tuc
khudy hdn hop phan ng & nhiét 4o moi trudong trong 10 phut, sau d6 tach céc 16p
va chiét 16p nuée ndy bing EtOAc (2 x 1,5 L). Rira 16p hitu co da duoc gop lai bing
1 L dung dich Na»S:0310%/NaHCO;3 bdo hoa va 1 L nuéc mubi, sau d6 lam kho
trén NazSOs, loc va ¢6. Tinh ché phin cin bang k¥ thuat sdc ky cot qua SiO, gel (c&
luéi  100-200, FEtOAc 5%/Hex), thu dugc (R)-(6-clo-1-formyl-1,2,3,4-
tetrahydronaphtalen-1-yl)metyl 4-bromobenzoat (80 g, 81%).

Do tinh khiét ddng phan dbi anh ctia hop chat néu & d& muyc c6 thé duge cai
thién'bang quy trinh sau: thém (R)-(6-clo-1-formyl-1,2,3,4-tetrahydronaphtalen-1-
yl)métyl 4-bromobenzoat (190 g) vao trong toluen (950 mL) va lam nong dén 50°C
dé h(‘)d tan hoan toan. Lam ngudi dung dich ddng nhét nay dén nhiét d6 moi truong
va tao mam két tinh bang hop chit raxemic. Lam lanh dung dich nay xudng -25°C
va gie‘f‘ihéa qua dém. Sau d6 gan va cd dich cai dé thu duge 160 g (R)-(6-clo-1-
formyl-1,2,3,4-tetrahydronaphtalen-1-yl)metyl 4-bromobenzoat dugc lam giau vé
mit ddng phan dbi anh (lwong du chét ddng phan dbi anh 94%, duoc xac dinh bing
k¥ thuat HPLC bat dbi xung). Céac diéu kién HPLC bat d6i xung: cot: ChiralCel®
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OD-H (250 mm x 4,6 mm); pha dong: n-hexan:IPA: 90:10; thoi gian chay: 20 phut;
tdc d6 dong: 1mL/phut; chuin bi mau: etanol; thdi gian luu (pic chinh): 8,488 phut
(96,97%); thoi gian luu (pic phu): 9,592 pht (3,03%).

Budc 6: (R)-(6-clo-1 -(dimetoxymétyl)- 1,2,3,4-tetrahydronaphtalen-1-yl)metanol

OMe OH
MeO

Cl

Thém p-TsOH (1 g, 9,2 mmol) va trimetyl orthoformat (58,4 mL, 551 mmol)
vao dung dich chtta (R)-(6-clo-1-formyl-1,2,3,4-tetrahydronaphtalen-1-yl)metyl 4-
bromobenzoat (75 g, 183,8 mmol) trong MeOH khan (1 L) va dun hdi luu hdn hop
phén tmg cho dén khi nguyén liéu diu dugc tiéu thu hoan toan (~ 4 gi®). Co khéi
luong phan ing dén 50% thé tich va pha loang bang THF (1 L) va NaOH IN (1L, 1
mol). Khudy hdn hop phan tng thu duge & 40°C qua dém va sau d6 co dudi dp suft
giam. Pha loang phan cin bang EtOAc (1,5 L). Tach 16p nuée va chiét bang EtOAc
(2 x 500 mL) va rira cac 16p hitu co da dugc gop lai bang NaOH IN (1 L) va nuéc
mubi (1 L), 1am khé trén Na2SOs va cd dudi ap suit giam. Tinh ché nguyén liéu thd
bang k¥ thuat sic ky cot qua SiO» gel ¢& ludi 100-200 (EtOAc 10%/Hex), thu dugc
(R)-(6-clo-1-(dimetoxymetyl)-1,2,3,4-tetrahydronaphtalen-1-yl)metanol tinh khiét
dudi dang chéit ddu dic mau nau nhat (44 g, 89%).

Budce 7: tert-butyl-4-flo-3-nitrobenzoat

0
O=N D)%mu
F

Thém DMAP (13,18 g, 108,04 mmol) va di tert-butyl dicacbonat (248 mL,
1080,4 mmol) vao dung dich chia axit 4-flo-3-nitrobenzoic (100 g, 540,2 mmol)
trong #-butanol (2,5 L) va lam néng hdn hop phan tng & 40°C qua dém. Khi phin’
trng hoan thanh, pha lodng hdn hop phéan tng bang H,0 va chiét pha nuéc bing
EtOAc (3 x 1,5 L). Rura tiép 16p hitu co da duge gdp lai bang H,O (1x 1 L), nuée
mudi (1x 1 L) va 1am kho trén Na2SOa. Loai bé dung mdi dudi ap suét giam va tinh
ché nguyén lidu tho thu dugc bing ky thuat sdc ky cot (SiO2 gel ¢& ludi 100-200,
rira giai bang gradien tir Hex 100% dén EtOAc 5% trong Hex), thu dugc tert-butyl-
4-flo-3-nitrobenzoat tinh khiét (70 g, 54%) du6i dang chét rin mau vang nhat.
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Buéc 8: (R)-tert-butyl 4-((6-clo-1-(dimetoxymetyl)-1,2,3,4-tetrahydronaphtalen-1-
yl) metoxy)-3-nitrobenzoat
0
OZNJQ)L&BU
- OMe O
cl

Lam lanh dung dich chita (R)-(6-clo-1-(dimetoxymetyl)-1,2,3,4-tetra
hydronaphtalen-1-yl)metanol (70 g, 259,2 mmol) trong THF khan (3,5 L) dén 0°C
va thém ting giot LIHMDS (1 M trong THF; 363 mL, 363 mmol) vao. Sau 5 pht,
thém timg giot dung dich chua tert-butyl 4-flo-3-nitrobenzoat (74,9 g, 311 mmol)
trong THF (500 mL) vao qua phéu nhé giot va lam 4m hdn hop thu duogc dén nhiét
dd moi truong. Khi phan tng hoan thanh (~1 gio), lam lanh hén hop nay dén 0°C,
dap tit phan ing bing dung dich NH4Cl bio hoa (1 L) va chiét bang EtOAc (3 x 1
L). Rura cac 16p hitu co da dugc gop lai bang NH4Cl (1 L) va nuéc mubi (1 L), 1am
khd trén NazSO4 va ¢d dudi ap sudt giam. Tinh ché nguyén liéu tho thu duge bing
k¥ thuét sac ky cot bang cach st dung SiO; gel ¢& ludi 100-200 (EtOAc 5%/hexan),
thu duogc (R)-tert-butyl 4-((6-clo-1-(dimetoxymetyl)-1,2,3,4-tetrahydronaphtalen-1-
yl)metoxy)-3-nitrobenzoat dudi dang chit diu dic mau vang (110 g, hiéu sut
87%).

Buédc 9A: Axit (R)-4-((6-clo-1-formyl-1,2,3,4-tetrahydronaphtalen-1-yl)metoxy)-3-

nitrobenzoic

Thém erbi triflat (4,3 g, 7,1 mmol) va H>O (13 mL) vao dung dich chira (R)-
tert-buty1-4-((6-clo- 1-(dimetoxymetyl)-1,2,3,4-tetrahydronaphtalen-1-yl)metoxy)-3-
nitro benzoat (35 g, 71,25 mmol) trong MeCN (1 L). Lam néng hdn hop thu dugc
dén 80°C qua dém. Sau d6, loai bé dung méi duédi ap suit giam va hoa tan phan cin
trong Etz0 (1,5 L) va rira bing HCI 1N (500 mL) va nuéc mubi (500 mL). Lam kho
16p hitu co trén Na»SOq, loc va cd, thu duge axit (R)-4-((6-clo-1-formyl-1,2,3,4-
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tetrahydronaphtalen-1-yl)metoxy)-3-nitrobenzoic (30 g), hop chét nay duogc st dung

ma khong can tinh ché thém.

Theo céich khéc, axit (R)-4-((6-clo-1-formyl-1,2,3,4-tetrahydronaphtalen-1-
yl)metoxy)-3-nitrobenzoic  ¢6 thé dugc diéu ché tr (6-clo-1,2,3,4-

tetrahydronaphtalen-1,1-diyl)dimetanol (budc 4) nhur sau:

Nap dong (II) clorua (0,095 g, 0,02 dwong lwong), 2,6-bis((R)-5,5-dibutyl-4-
phenyl-4,5-dihydrooxazol-2-yl)pyridin (0,42 g, 0,02 duong luong) va THF (28,5 g,.
4 thé tich) vao binh ddy tron ba ¢ dung tich 250 mL. Sau khi [am tro mé bang khi
N, khudy mé nay & 20°C trong 0,5 gid. Thém (6-clo-1,2,3,4-tetrahydronaphtalen-
1,1-diyl)dimetanol (8,0 g, 1,00 duong luong), tiép dé 1a THF (14,2 g, 2 thé tich) va
4-metylmorpholin (3,75 g, 1,05 duong lugng) vao dung dich mau xanh 14 céy dong
nhét nay. Lam lanh hén hop phan ung dén -20°C va thém dung.dich chira 1-
napthoyl clorua (7,06 g, 1,05 duong luong) trong THF (21,3 g, 3 thé tich) vao mé
nay trong 0,5 gio, gitt nhiét do thip hon -15°C. Sau khi gia héa & -20°C trong 20
gi®y, 14y mét lugng mAu nho cia huyén phil dic phan ang va phﬁﬁ tich bﬁng k§ thuat
HPLC. Loc truc tiép huyén phu dic nay qua phéu‘thﬁy tinh x6p trong khi gitt nhiét
@6 & -20°C. Rira banh loc bing hai phdn THF lanh (<-10°C) (2 x 14,2 g, 2 thé tich)
doéi qua binh phéan Gng. Chuyén banh loc (4-metylmorpholin*HCl) sang vét chira ¢6
dén nhan. Cb dich c4i va nude rira dén thé tich ti thiéu va thay dung méi chung cét.
bang céch nap toluen cho dén khi th8 tich mé nay 1a 6 thé tich va ty 18 toluen/THF 1a
>98:2 (theo thé tich) nhu dugc do bang k¥ thust QNMR. Thém heptan (11 g, 2 thé
tich) vao mé nay ¢ 20°C va lam nong huyén phu dic nay dén 85°C (phét hién thy
c6 su hoa tan). Lam ngudi dung dich nay dén 75°C va cho mim két tinh vao (0,27
g, 0,02 duong luong). Lam ngudi huyén phu dic nay dén 20°C trong 3 gio va gia
hoéa trong >1 gio. Loc mé nay qua phéu loc thuiy tinh x6p va rira banh loc bang
toluen/heptan (3:1 theo thé tich) (11 g, 2 thé tich), sau d¢ 1 toluen/heptan (1:1 theo
thé tich) (11 g, 2 thé tich). Lam khd banh loc trong mdi truong khi N» trong 12 gio 6
nhiét @6 moi trudng va phan tich banh loc kho bang k¥ thuit QNMR (toluen va
heptan%’<1% trong lugng). San phim thu dugc 1a chét rén mau tring nhat (8,75 g,

63% sau khi didu chinh trong lugng).
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Nap (S)-(6-clo-1-(hydroxymetyl)-1,2,3,4-tetrahydronaphtalen-1-yl)metyl 1-
naphtoat (2,693 kg, 88,6% trong lugng, 6,3 mol), tiép d6 1a DCM (17,9 kg, 5 thé
tich) va EtNiPr, (2,84 kg, 3,5 eq) vao binh phan g c6 vé boc dung tich 60 L thong
vé6i thiét bi rira khi tiy tring. Sau khi 1am tro mé bang khi Ny, khudy manh va lam
lanh mé nay dén 0°C. Thém dung dich luu huynh trioxit pyridin méi duge didu ché
(2,10 kg, 2,5 duong lugng luu huynh trioxit pyridin trong 7,43 kg, 3 thé tich
DMSO) vao hdn hop huyén phi dic chira rugu trong binh phan tng trong 30 phut
trong khi gilt nhiét do cia mé nay thap hon 15°C. Sau khi thém, phéan tich HPLC
cho thdy hiéu suit chuyén hoa >99%. Dap tit phan Gng bang cach thém H,O (14 L,
5 thé tich) vao mé ndy trong ~20 phit, gitt nhiét 6 ciia mé nay thip hon 15°C va
sau d6 thém toluen (16,8 L, 6 thé tich) vao. Sau qud trinh phén tach, xi ly 16p hfrul
co bing 0 (14 L, 5 thé tich) va toluen (16,8 L, 6 thé tich). Rira 16p hitu co trén
cing bing HCI 2 N hai 14n (14 L mdi lan, 5 thé tich) va nuéc mudi (14 L, 5 thé
tich). Chuyén 16p hitu co vao vat chira sach, phén tich bang k¥ thuat HPLC va sau
d6 chuyén trd lai vao binh phan Ung sach dung tich 60 L qua phéu loc 1dp sin. Co
mé nay dén thé tich tdi thiéu va thay dung moi thanh MeOH cho dén khi thé tich mé
nay 1a 28 L (10 thé tich) va ty 16 MeOH/toluen 1a 3:1 (theo thé tich) nhu dugc do
bang k¥ thudt QNMR. Sau do, chuyén mé nay vao binh phén tng c6 vé boc dung
tich 30 L qua phéu loc 18p sén. Sau khi didu chinh nhiét d¢ ctia mé dén 30°C, tao
mam két tinh cho mé ndy bang aldehyt (51 g, 0,02 duong lwgng) dudi dang huyén
phu dac trong MeOH (400 mL). Sau khi gia héa huyén phu dic trong 30 phit &
30°C, thay dung mdi cho mé nay bing cach chung cit v6i MeOH cho dén khi thé
tich ctia mé 12 11 L (4 thé tich) va ty 1€ MeOH/toluen 1a >99:1 (theo thé tich). Saul
do, la‘lrﬁ lanh mé nay dén 5°C va thém hdn hgp MeOH/H,0 (3,70 kg MeOH + 1,34
kg HzO) vao trong 1,5 gio @8 1am tang téng thé tich dung moi dén x4p xi 5,5 thé tich
va ty 16 MeOH/H0 cubi 1a 90/10 (theo thé tich). Lam néng mé ndy dén 65°C trong
30 phl’it va 1am ngudi dén 20°C trong 2 gid va gia hoa trong ~ 2 gid. Loc mé nay
qua thiét bi loc Aurora® dugc trang bi vai loc c& 16 < 25 pm. Rira banh loc bang
MeOH/H,0 (10:1) (1x2 thé tich), sau d6 1a MeOH/H,O (2:1) (1x2 thé tich). Lam
khé banh loc trong méi truong khi N & nhiét do mdi truong trong > 4 git cho dén
khi khd dé thu dwoc san phdm duéi dang chét rin mau tring nhat (1,99 kg, 72% sau
khi diéu chinh % trong lugng).
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Nap (R)-(6-clo-1-formyl-1,2,3,4-tetrahydronaphtalen-1-yl)metyl 1-naphtoat
(10 g, 94,4% trong luong, LCAP 95,3%, luong du chit dong phan déi anh >99%),'
metanol (100 mL), trimetyl orthoformat (7 mL) va TsOH - H.O (0,24 g) vao binh
day tron 3 ¢b dung tich 250mL. Lam tro binh ddy tron nay bing khi N va khudy
manh. Lam néng mé nay dén 60°C va gia héa trong 2 gid. Phan tich HPLC cho thiy

hiéu sudt chuyén hoa >98%.

Co6 mé nay trong chin khong (~150-190 torr (1 torr =133,3 Pa), nhi¢t dd bén
ngoai ~40°C) dén thé tich tbi thiéu bang cach sir dung thiét bi c6 quay. Mé niy dugc
chuyén sang THF bang cach nap THF ba 1An (50 mL mdi 14n) va chung cét trong
chin khong (~165 torr, nhiét d§ bén ngoai ~40°C). Sau mdi 14n trong sb hai 14n nap
THF d4u tién, cd can mé nay dén thé tich t6i thiéu va sau khi nap THF 14n cubi va
chung cét, phan tich mau bang k§ thuat QNMR cho thdy ty 16 THF/MeOH dich 13
>20/1 (theo thé tich). Nap LiOH-H,O (10,46 g, 10 duong Vluqng)’ va H,0 (50 mL).
vao binh d4y tron 3 cé dung tich 250 mL. Lam néng hon h(yp phé&n 1’Ing dén 65 5C va
gia hda trong 18 gid. Phan tich HPLC cho thiy chuyén héa >99%. Lam ngudi mé
nay dén 20°C va chuyén vao phéu tich dung tich 500 mL Nap MTBE (106 mL)
vao phéu tach ndy va lic k§ phéu nay. Sau khi dé lang trong 5 phut, thao bd 16p
nudc dudi day. Rra 16p hitu co trén cung bang K2CO3 20% hai lan (32 mL va 11
mL). Chuyén mé ndy sang binh ddy tron dung tich 250 mL. Thir nghi¢m bang k¥
thuat HPLC cho thdy san phdm phu 12 axit naphtanoic <2%. C6 mé nay dén thé tich
t6i thiéu & ap suét giam trén thiét bi cd quay (300 mbar (30 kPa), nhiét 9 bén ngoai
~40°C). M¢é nay dugc chuyén sang THF bang cach st dung thiét bi c6 quay (~250
mbar (25 kPa), nhiét d6 bén ngoai ~40°C) bing cach bd sung va chung cit THF
(~50 mL, ~50 mL). Sau mdi 14n nap THF, mé nay dugc chung ct can dén thé tich
61 thidu. Nap THF (50 mL) vao binh d4y tron dung tich 250 mL. Phan tich mau.
bang ky thuat KF cho thdy mac H>O 13 0% (mirc chip nhéan dugc 13 <0,1%). Loc
khtr saéh mé nay (phéu thiy tinh c¢6 d6 x6p trung binh dung tich 60 mL) vao binh
day tron ba c¢b dung tich 250 mL sach va kho bang cach sit dung THF (50 mL) aé
rira va didu chinh thé tich. Thém axit 4-flo-3-nitrobenzoic (4,61 g, 1,0 dwong luong)
vao mé nay, 1am lanh hdn hop nay dén -20°C va thém dung dich kali tert-butoxit

THF 20% (40 mL) vao trong 1,5 gid, gitr nhiét d6 mé nay & — 20 + 10°C (toa nhiét).
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Sau khi thém xong, gia héa mé nay & -20°C va phan tich mdt lugng nho bang k¥
thuat HPLC, sau 1,5 gid cho thy hiéu sudt chuyén héa 13 98%. Thém dung dich
NH;C] béo hoa (10 mL) vao mé trong binh, gii nhiét dé. & -20 £ 10°C, tiép d6 thém
H>0 (20 mL) va MeTHF (34 mL) ¢ -20 + 20°C vao. Lam 4m hdn hop nay dén 20°C
va khudy trong 13 gid. Chuyén mé nay vao phéu tach, dé ling trong ~5 phit va loai
b 16p nude dudi day, gitt lai phan két tu ciing véi dong hiru co. Rira dong hitu co
trén cing bang dung dich NH4Cl bdo hoa (10 mL) va H2O (20 mL) & 20°C. Sau khi
& 1ing ~5 phat, tach 16p nude. Thém MSA (4 mL) vao tong dong hitu co thd nay
(KF=14%) trong binh d4y tron ba ¢ dung tich 250mL. Lam néng mé ndy dén nhiét
d6 hoi luu (65°C) trong 25 gid va phan tich LC cho thdy su chuyén héa hoan toan
(297%).

Lam ngudi mé nay dén <20°C va thém K;POsH20 (4,5 g) va H20 (7 mL)
vao. Chuyén mé ﬁéy vao phéu tach va thdo 16p nude dudi day dé thu dwoc dung
dich san phim aldehyt thd. C6 dong hiru co thd da dugc g@p lai dén thé tich tbi
thiéu bing cach st dung thiét bi ¢d quay. Nap AcOH (~50 mL, ~50 mL) vao mé nay
trong binh ddy tron dung tich 500 mL va chﬁng cht bang cach st dung thiét bi co.
quay & 4p suét giam (30 mbar (3kPa), nhiét do bén ngoai ~40°C). Do mic THF
bang ky thuat QNMR va thiy khong con nita. Chuyén hdn hop ndy vao binh déy
tron ba cd dung tich 250 mL va thém AcOH vao @ didu chinh tdng thé tich dén ~40
mL, khi d6 xay ra sy két tinh. Thém H,O (12 mL) vao mé ndy trong ~ 1 gid. Sau
khi gia hoa trong >1 gio, thir nghiém LC cho thiy ndng do cia dich nbi bé mat1a 9
mg/mL. Néu ndng dd nay >10 mg/mL thi c¢6 thé thém mdot phan nho H20 (0,2 thé
tich) vao; sau khi kiém tra b%lng ky thuat LC, ldp lai néu cn thiét. Loc mé nay, ria
bing H,0 20%/AcOH (23 mL) va lam khé trong méi trudng khi Na/chén khong
trong 3,25 gio dé thu dwgc hop chét néu & dé muc (8,22 g) dudi dang chét rin mau
tring nhat (hiéu suét 82%, dugc hiéu chinh vé do tinh khiét).

Buéc' 9B: (R)-tert butyl 4-((6-clo-1-formyl-1,2,3 ,/4-tetrahydronaphtalen-1-

yl)metoxy)-3-nitrobenzoat
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Thém amberlyst®-15 (1 g, 2,033 mmol; dugc rira trude bang 2 x 10 mL
axeton khan) vao dung dich chta (R)-tert-butyl 4-((6-clo-1-(dimetoxymetyl)-
1,2,3,4-tetrahydronaphtalen-1-yl)metoxy)-3-nitrobenzoat ( 1g, 2,033 mmol) trong
axeton khan (41 mL). Lam nong hdn hgp nay dén 50°C trong 3,5 gid, sau d6 loc va’
rira bing DCM. C6 va lam khé dich loc trong chén khong cao qua dém (dich nay
chuyén sang mau d6 sim). Phén tich LC/MS va NMR goi y ring c6 mit cla axit
carboxylic tvong ting véi lugng ~ 10% ciling nhu mesityl oxit v6i lugng 1a 0,5

duong lugng. Hon hop nay duge st dung cho budc 11 ma khong cn tinh ché thém.

Buéc 10: Axit (S)-6'-clo-3'4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-
3,1'-naphtalen]-7-carboxylic

Ci

H (0]

N
o
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Lém. néng dung dich choa axit (R)-4-((6-clo-1-formyl-1,2,3,4-tetra
hydronaphtalen-1-yl)metoxy)-3-nitrobenzoic thd (30 g, 77,10 mmol) trong AcOH (1
L) dén 70°C va thém bot sit (28 g, 500 mmol) vao. Lam néng hdn hop thu duge
trong ~4 gidr & 70°C. Sau d6, loai bé AcOH dudi dp suat gidm va hoa tan phan cn
trong DCE (1 L). Thém tung phén natri triaxetoxy bohydrua (46,5 g, 740 mmol) vao
va khudy hdn hop phan Gng ¢ nhiét do mdi truong trong 1 gid. Sau do dap tit phan
mg biang H,0, tiép d6 bang dung dich axit xitric 10% trong nuée (500 mL). Chiét
pha nuéc bing DCM (2 x 1 L) va rira 16p hitu co da duge gop lai bing nude mudi
(500 mL), lam kho trén Na»SOs va 6 dudi ap sudt giam. Tinh ché phan cin bang k¥
thuét séc ky cot bang cach st dung SiO2 gel ¢& ludi 100-200 (EtOAc 40%/Hex), thu
duoc axit (S)-6'-clo-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic tinh khiét du6i dang chit rdn mau tring (24 g, 99% sau hai

budc).
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Theo cach khdc, axit (S)-6'-clo-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b] -
[1,4] oxazepin-3,1'-naphtalen]-7-carboxylic véi axit ((1S,4R)-7,7-dimetyl-2-

oxobixyclo [2.2.1]heptan-1-yl)metansulfonic (1:1) co thé duoc didu ché nhu sau:

.‘\H
¢l Q\é 0
HO Yo
H 0]
N
OH
0

Nap axit (R)-4-((6-clo-1-formyl-1,2,3,4-tetrahydronaphtalen-1-yl)metoxy)-3-
nitrobenzoic (20 g, 94% trong lugng), Pt 5%/S/C uét ( 2,2 g), THF (400 mL) va.
~ titan isopropoxit (0,5 mL) vao binh phan tng cao dp. D4y kin binh phén tng nay,
thdi sach bang khi tro (3 chu ky, it nhit mot chu ky c6 khudy) va sau d6 thdi sach
bang khi Hz (1 chu ky). Tang ap cho binh phan tng nay bing H, dén 70 psig (482,6
kPa), bit du khudy (950 vong trén phut) va ting nhiét 6 dén S0°C giit 4p suat Ha
trong binh phan tng (70 psig (482,6 kPa) & 22-30°C, 80 psig (551,58 kPa) & 50-
60°C va 90 psig (620,53 kPa) & 88-91°C). Sau 16 gid, lam ngudi binh phén Gng dén
nhiét 360 moi trudng va lam sach moéi trudong phan ing bang khi tro (3 chu ky). Phan

tich HPLC phén g khing dinh hiéu sut chuyén hoa > 98%.

Loc hdn hop phan tng qua dém Celite® (2 inso (5,08 cm)) bing céch sir
dung THF bd sung dé rira va c6 dich loc duéi 4p sudt giam & 40°C. Thém IPA (60
mL) va dung dich MeOH 2-4% trong nu¢c (10 mL) vao phan cin thu dugc. Khudy
hdn hop nay trong 10 phut va sau d6 loc qua dém Celite® (2 inso (5,08 cm)). Lam’
bay hoi MeOH duéi ap sudt giam & 40°C va thém timg giot dung dich +CSA (56,0
g) trong IPA (200 mL) vao dung dich IPA dém dic duge lam ngudi dén nhiét do
mdi trudng trong 2 gid. Sau khi thém dung dich CSA 10% vao, tao mém két tinh
cho hdn hop nay bing tinh thé cﬁa.hqp chét néu & d& muc (10 - 15 mg), tiép do
thém dung dich CSA con lai vao. Sau khi khudy & nhiét do mdi trudng Qua dém, loc
hdn hop phén ung va rira banh loc bang 100 mL IPA va lam khé trong chan
khong/N> ¢ nhiét d0 moi truong. San phim ndy dugc tach ra dudi dang chit rin
mau tring: axit (S)-6'-clo-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4] oxazepin-
3,1'-naphtaleh]-7-carboxy1ic v6i axit ((1S,4R)-7,7-dimetyl-2-oxobixyclo[2.2.1]

-69-



25707

heptan-1-yl)metansulfonic (1:1) (hi€u suét 85 - 88%, lugng du chét dong phan ddi.
anh > 99,5%).

Buéc 11A: (S)-metyl 6'-clo-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]

oxazepin-3,1'-naphtalen]-7-carboxylat

Thém amberlyst®-15 (130 g, ria trude bang metanol khan) vao dung dich
chira axit (S)-6'-clo-3'4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic (130 g, 379 mmol) trong metanol (6 L) va lam nong dén
nhiét d hdi huu trong 10 gid. Sau do, loai b6 Amberlyst® bang cach loc va rira bing
metanol (3 x 300 mL). Cé dich loc d& dugc gdp lai va tinh ché phén cn bang ky
thuat séc ky cot dé thu dugc (S)- metyl 6'-clo-3',4,4',5-tetrahydro-2H,2'H—.
spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylat tinh khiét dudi dang chét
rin mau tring (105 g, 77%). Céc didu kién HPLC bét dbi xting: cot: ChiralCel® OD-
H (250 mm x 4,6 mm, 5 pm); pha dong: n-hexan:EtOH: 95:05; thoi gian chay: 25
phut; toc do dong: 1 mL/phit; thoi gian luu (pic phy): 10,162 phat (1,98%); thoi
gian luu (pic chinh): 12,292 phut (98,02%).

Budc 11B: (S)-tertbutyl 6'-clo-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]

oxazepin-3,1'-naphtalen]-7-carboxylat

cl
H (0]
N
]©/U\Ot8u
) o}
ot

- Thém sét (0,676 g, 12,11 mmol) vao dung dich chira (R)-tert-butyl 4-((6-clo--
l-forrriyl-1,2,3,4-tetrahydfonaphtalen—1-yl)metoxy)-3-nitrobenzoat (0,9 g, 2,018
mmol) trong AcOH (20,22 mL, 353 mmol) & 70°C. Khuéy manh hdn hop nay trong
4 git, sau d6 cO va pha lodng phén can b%lng 20 mL 1,2-DCE. Thém natri
triaxetoxyhydroborat (1,711 g, 8,07 mmol) vao va khudy hdn hop nay & nhiét do
mdi trudng trong 20 phut. Khi dép tt phan (ng bing cach bd sung 20 mL H20,
huyén phil didc tao thanh. Thém 20 mL dung dich axit xitric 10% vao va hdn hop tré
nén c¢6 mau sang hon. Tach cac 16p va chiét 16p nudc bang 2 x 20 mL DCM. Rira
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cac 16p hitu co da dugc gop lai bang 10 mL axit xitric 10% va 10 mL nudc mubi,
lam kho trén MgSOs, loc va ¢6. Nap phan cin 1én 3 g SiO; gel va tinh ché bang
cach st dung EtOAc 5-10% trong Hex, thu duoc (S)-tert-butyl 6'-clo-3',4,4',5-
tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylat  (557.

dugc axit (S)-6'-clo-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic (132 mg, 0,384 mmol, hi¢u suét 19,02%). -

Budce 12: (1R,25)-1,2-xyclobutandiyldimetanol |

OH

=y

OH

Thém tir tr (1R,58)-3-oxabixyclo[3.2.0]heptan-2,4-dion dang rin (40 g, 317
mmol) vao dung dich chtta LAH duoc khqu nhanh (dung dich 1,0 M trong THF,
1000 mL, 1000 mmol) & nhiét d mdi trwdong trong binh dy tron ba c¢b dung tich
3000 mL duéi dong khi argon trong 2 gio, giit nhiét do bén trong cia hdn hop phan
tng thap hon 50°C. Khudy hdn hop phéan tng qua dém & nhiét d6 moi trudng trong:
mdi trudng khi argon. Sau 16 gio, lam ngudi hdn hop phan g bing bé nuéc d4
xubng 10°C v, dusi dong khi argon chay nhanh, thém 36 mL dung dich H20 vao
theo timg giot qua phéu thém & tbc d6 c6 thé gitt duoce nhiét do nim trong khoang tix
12 dén 15°C, xép xi 1 mL/phut, ddng thoi khudy manh (500 vong/phit). Sau do6
khudy manh hdn hgp nay (500 vong/phiit) trong bé nudc dé trong 1 gid, sau do 14y
hdn hop nay ra khoi bé va khudy dén nhiét do trong phong trong 1 gi¢ trude khi 1am
lanh lai bing bé nuéc d4 dén 5-10°C. Thém 36 mL dung dich NaOH 15% trong
nuée vao hdn hop nay trong khoang thoi gian 45 phut, gitt nhiét do nim trong
khoang tir 10 dén 20°C. Thém timg giot 108 mL H>O vao hén hop ndy qua phéu
thém, giit nhiét 0 nim trong khoang tir 10 dén 20°C, trong ~1 gi&. Sau khi thém
H,O xong, bo binh nay ra khéi bé nuéc da, dé can bing dén nhiét d trong phong va
khudy manh trong méi trudng khi argon qua dém. Sau khi khudy trong 16 gid, loc:
h&n hop phan tmg va cd dich loc du6i 4p sudt giam dé thu duge chat dau khong
mau, hoi duc. Hoa chat dau nay vao trong Et,O va khudy trén MgSO4 khan va loc

qua dém Celite®. Cd dich loc dudi ap suat giam, thu dugc 32,8 g chét dau khong
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mau, chit nay duoc st dung cho budce tiép theo ma khong can tinh ché thém (hiéu
suit 89%).

Budc 13: cis-xyclobutan-1,2-diylbis(metylen) diaxetat

OAc

=y

OAc

Thém A0 (2,59 mL; 3,0 duwong luwong) vao CIS-1,2-.
xyclobutandiyldimetanol (1,06 g, 9,15 mmol) va lam néng dung dich thu dugc dén
50°C. Sau khi khudy qua dém, hdn hop ndy dugc phan tich bang GC va cho thiy su
chuyén héa hoan toan. Sau d6 pha loang hdn hop ndy bing 15 mL heptan va cd
trong chan khéng dé thu dugc chit diu trong subt. Hoa tan chat dau nay trong 15
mL heptan va c6 can lai thanh chit diu (loai bé AcxO bing cich chung cit ddng
s6i) dé thu duge hop chat néu & d& muc duéi dang chét dau (1,827g, hiéu suét 88%,
d6 tinh khiét 88,3% theo két qua phan tich QNMR béng céch st dung benzyl

benzoat 1am chat chuan noi).

Buéc 14: ((1R,2S)-2-(hydroxymetyl)xyclobutyl)metyl axetat

OAc

ng

OH

Nap dung dich natri xitrat IM (duoc didu ché bing cach trdn trinatri xitrat
dihydrat; 682 g, 2320 mmol) va H,O dé dat dugc tong thé tich ~2,3 L) va 3,48 L
H,0 (~25°C) vao binh déy tron ba c¢b dung tich 12 L dugc trang bi thiét bi khudy co
hoc. Lam ngudi hdn hop nay bing cach st dung bé nuée da/H,0 dén ~20,2°C. Do
pH ~ 8,46 (dugc do bang thiét bi do dd pH). Sau d6 thém mdt 14n toan bd lipaza
amano c6 ngudn gdc tir Pseudomonas fluorescens (41,8 g, 1547 mmol) vao (d6 pH
~ 8,12) va khudy manh hdn hop & nhiét do moi trudng trong ~5 phut. Thém mét lan
toan bd (1R,28)-xyclobutan-1,2-diylbis(metylen) diaxetat (348 g, 1547 mmol) vao
va khuéy manh hdn hop thu duge & nhiét d6 mdi truong, déng thoi kiém soat d6 pH
va nhiét d6 bén trong. Sau khi khudy hdn hop nay qua dém (~20,9°C va do pH ~
5,45), 14y mot lwgng nho, chiét bing IPAc, pha lodng biang MeCN va phan tich bang
k§ thuat GC va thdy phan (g c6 vé hoan toan (con lai SM 1,21%, cht d6ng phan.
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dbi anh 0,17%, diol 1,8%). Thém Celite® (70 g) vao hén hop phan g va loc huyén.
phu dic qua dém Celite® trén phéu loc thiy tinh ¢6 do x6p trung binh (loc nhanh,
15-20 phit), rira bing 2,5 L IPA. Chuyén hdn hop hai pha sang binh chiét dung tich
12 L va khudy trong 1 phat. Tach 16p nudc va chiét bang IPAc (1 x 4 L) va ¢d dich
chiét hiru co di dugc gdp lai trong chin khong, thu dugc 337,28g (luong du chét
ddng phan déi anh 99,6%; IPA du lai ~50-60% mol theo phén tich 'HNMR;
QNMR: 37,63 mg + benzyl benzoat (Aldrich catalog#B6630, lot# MKBG9990V,
61,27mg; két qua: ~65% trong lwgng; higu sudt da hiéu chinh 89%). San pham tho

duoc st dung & dang nguyén trang cho budc tiép theo.

Budéce 15: ((1R,2R)-2-formylxyclobutyl)metyl axetat

OAc

,,,,\\
(0]

Nap ((1R,2S)-2-(hydroxymetyl)xyclobutyl)metyl axetat (126,39 g, 79,6%
trong lwong theo phan tich QNMR; 636 mmol) va 1 L DCM vao binh phan tng
Atlas dung tich 2 L va nhiét 0 cua v duoc thiét dat dén 20°C. Thém iodobenzen
diaxetat (225 g, 700 mmol) vao du6i dang chét rin (su thém vao nay 1a qud trinh thu
nhiét: nhiét d giam xubng 15°C). Thém mot 1an toan bd TEMPO (3,97 g, 25,4
mmol) vao dudi dang chét rén, tao ra dung dich mau da cam duc, dung dich ndy tr&
nén trong sudt sau khoang thoi gian 20 phit. Sau khi khudy & 20°C qua dém, 14y
mot luong nho, pha lodng bang MeOH va phan tich bang ky thuat GC. C6 thé sir
dung mot luong chét xic tic iodobenzen diaxetat va TEMPO bd sung dé thtic déy_
phan @ng hoan thanh néu cn thiét. Sau d6, lam lanh hdn hop phéan tmg dén 1,8°C
(nhiét do bén trong, bé nude da/nude da kho/ H20) va thém tiung giot DIPEA (194
mL, 1113 mol) vao qua phéu thém trong 65 phit, ddng thoi giit nhiét d§ bén trong
<5°C. B6 bé lam lanh va dé hdn hop 4m 1én dén nhiét 36 mdi trudong, déng thoi
khudy. Sau 48 gio, 14y mot lugng nho, pha lodng bang metanol va phan tich bing k¥
thuat GC, cho thay ty 1¢ cac chéit ddng phan trans:cis 12 12:1. Sau d6, lam lanh hdn
hop phéan tng dén <5°C (bé nudc d4/H,0) va thém H,O (230 mL) vao trong ~10
pht (nhiét d bén trong dat téi 14°C). Téch 16p hitu co, ria bing H,0 (125 mL) va
dung dich NaH,PO, 1M trong nuéc (90 mL) va c6 trong chan khong dé thu duge
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273.4 g ((1R,2R)-2-formylxyclobutyl)metyl axetat (QNMR: 68,85 mg + benzyl
benzoat (Aldrich catalog# B6630, Lot#MKBG9990V, 72,36 mg). San phim thd

duoc sir dung ¢ dang nguyén trang cho bude tiép theo.

Buée 16: ((1R,2R)-2-((R)-(1H-benzo[d][1,2,3]triazol-1-yl){hydroxy)metyl)xyclo
butyl)metyl axetat

OAc
NeN -

T
OH

Thém benzotriazol (1,296 g, 10,00 mmol) dudi dang chit rin vao dung dich
chtra ((1R,2R)-2-formylxyclobutyl)metyl axetat thd (5 g, 10,27 mmol) trong 8 mL
MTBE (phan g tda nhiét nhe). Dung dich trong sudt nay tré nén duc dan va hinh
thanh chét két tha. D& hdn hop niy can bang qua dém & nhiét dd moi truong, sau d6
thém heptan vao (6 mL). Sau khi gia héa trong 6 gig, loc hén hop phan ung & hhiét‘
d6 méi trrdmg va rira bing 10 mL MTBE/heptan c6 t 1& 1:1. Lam kho chét rén mau
tring trong khong khi trén thuy tinh x6p trong chan khong, thu dugec 2,48 g
((1R,2R)-2-((R)-(1H-benzo[d][1,2,3]triazol-1-yl)(hydroxy)metyl)xyclobutyl)metyl

axetat.

Budc 17: (S)-metyl 5-(((1S,2R)-2-axetoxyxyclobutyl)metyl)-6'-clo-3',4,4',5-
tetrahydro-2H,2H-spiro[benzo[b][1,4]oxazepin-3,1"-naphtalen]-7-carboxylat

OAc

B

O
1

Thém ((1R,2R)-2-formylxyclobutyl)metyl axetat (tir budc 16; 4,36 g, 27,9
mmol) vao dung dich cha (S)-metyl 6'-clo-3',4,4',S;tetra.hydro-ZH,Z'H-
spiro[benzo[b][1,4] oxazepin-3,1’-naphtalen]-7-carboxylat (5,0 g, 13,97 mmol)
(buéc 12) trong DCM (78 mL) va AcOH (38,8 mL). Khudy dung dich & nhiét do
mdi trudng trong 10 phat, sau d6 lam lanh dén 0°C va thém tir tir natri
xyanobohydrua (1,463 mL, 27,9 mmol) vao trong 1 gio. Khudy hdn hop nay & 0°C
trong 10 pht, sau d6 rot tir tir vao dung dich NaOH lanh va chiét bang EtOAc (120

mL). Rira pha hitu co bang nuéc mubi, 1am kho trén Na>SO4 khan va cd. Nap phin

-74-



25707

cdn vao cOt vang ISCO 220 g va rira giai bing EtOAc 0% dén 10%/Hex dé tao ra
6,0 g hop chit néu & & muc duéi dang chit rin mau tring. m/z (ESI ion duong)

498,1 (M+H)",

Budc 18A: (S)-metyl 6'-clo-5-(((1R,2R)-2-(hydroxymetyl)xyclobutyl)metyl)-
3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-naphtalen]-7-

OH
cl
o}
N
D)kowce
o

Thém KOH (0,278 mL, 10,14 mmol) vao dung dich chira (S)-metyl 5-
(((1R,2S)-2-(axetoxymetyl)xyclobutyl)metyl)-6'-clo-3',4,4',5-tetrahydro-2H,2'H-

carboxylat

spiro[benzo[b][1,4] oxazepin-3,1’-naphtalen]-7-carboxylat (tir budc 18; 1,530 g,
3,07 mlhol‘) trong MeOH (99 mL). Khudy hdn hop ndy & nhiét d0 moi trudng trong
4 gid, sau @6 trung hoa bing HCI 1N dén do pH = 7 va ¢6 dudi ap suét giam. Chiét
phén cin trong nudc bing EtOAc (400 mL) va rtra dich chiét hitu co bang nudc
mudi, 1am kho trén Na,SO4 khan va loc qua nut SiO; gel ngin dé thu duoc hop chit
néu & dé& muc dudi dang chét rin mau tring. (thu dugc 1,354 g. m/z (ESI, ion

duong) 456,2 (M+H)").

Theo cach khac, (S)-metyl 6'-clo-5-(((1R,2R)-2-(hydroxymetyl)xyclobutyl)
metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1’-naphtalen]-7-

carboxylat c6 thé dugc diéu ché nhu sau:

Thém 4 phan natri triaxetoxylbohydrua (13,90 g, 65,6 mmol) vao huyén phu
dic chua axit (S)-6'-clo-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-
3,1'-naphtalen]-7-carboxylic véi axit ((1S,4R)-7,7-dimetyl-2-oxobixyclo[2.2.1]
heptan-1-yl)metansulfonic (1:1) (buéc 11) (32,22 g, 52,5 mmol) va ((1R,2R)-2-
((R)-(1H-benzo[d][1,2,3]triazol-1-yl)(hydroxy)metyl)xyclobutyl)metyl axetat (budc
17) (15,89 g, 57,7 mmol) trong DCM (226 mL, 7 mL/g) trong 30 phat. Thém
((1R,2R)-2-((R)-(1H-benzo[d][1,2,3]triazol-1-yl)(hydroxy)metyl)xyclobutyl)metyl
axetat bd sung (2,89 g, 10,50 mmol) va natri triaxetoxybohydrua (2,78 g, 13,12
mmol) vao dé thuc ddy phan timg hoan thanh (dugc xac dinh bang phan tich HPLC).
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Sau d6 thém 80 mL HyO vao va khudy hdn hop thu dugc trong 5 phut. Tach céc 16p,
rira pha hitu co bing 60 mL H0 va 20 mL nuéce mudi va sau d6 ¢b thanh chét diu
dudi ap suit giam. Hoa tan phén cin trong 50 mL MeOH va sau d6 thém 40 mL
NaOH 5N vao & nhiét dO0 moi truong (téa nhiét). Khi phan ng hoan thanh (duoc
x4c dinh bing phan tich HPLC), lam hdn hgp phén Gng phén tach gifta 133 mL
MTBE va 35 mL axit xitric 1,5 M. Chuyén pha hitu co vao binh d4y tron va thay
dung moi thanh MeCN bang cach chung cét trong mdi truong khong khi. Tao mﬁml
két tinh cho dung dich nay & 62°C (huyén phi dc hinh thanh), dé dat dén nhiét do
moi treong va sau d6 gia héa qua dém. Loc huyén phu dic ndy & 20,5°C qua phéu
nung két thuy tinh x8p thd va rira banh loc bang céach st dung 60 mL MeCN, sau d6
lam kho trong 10 chén khong & 40°C dén trong lwong khong ddi. Trong lwong cudi:
21,87 g (96,4% trong lugng theo phan tich HPLC).

Nap axit (S)-6'-clo-5-(((1R,2R)-2-(hydroxymetyl)xyclobutyl)metyl)-3',4,4',5-
tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3, 1'-naphfalen]-7-carb’oXy1ic h (4,53
g, 1,0 duong lugng), MeOH (45 mL, 10 thé tich) va sau d6 12 dung dich chita SOCl»
da duoc didu ché (11,28 mL, 1,0 M trong MeCN, 1,1 duong lugng) vao binh day
tron ba cd dung tich 100 mL. Lam néng mé nay trong moi trudng khi N» dén 55°C
va khudy trong 18 gio' (hogc cho dén khi hiéu suét chuyén hoa > 99% theo phan tich
HPLC). Sau d6 d& hdn hop phan tmg ngudi dén nhigt do 20°C trong 2 giv. Thém
bazo Hunig (3,94 mL, 2,2 duong lugng) vao huyén phu dic mau tring thu dugc va
sau khi gia héa trong 0,5 giod, thém H20 (9,0 mL, 2 thé tich) vao duéi dang dung
mdi tao két tia (antisolvent) trong 1 gid. Gia hoa huyén phu dic mau tring trong >2
gio va loc mé nay qua bg loc thuy tinh x6p va rira banh loc bing MeOH/H,0 (5:1
theo thé tich) (9,0 mL, 2 thé tich), sau d6 bing MeOH/ H,0 (2:1 theo thé tich) (9,0
mL, 2 thé tich). Lam khd béanh loc trong moi trudng khi N» trong chén khong trong
12 gid ¢ nhiét do moi truong. San pham thu duge dudi dang chit rén mau tring
(4,36 g, hidu suit 92%).

Bude 18B: (S)-tertbutyl 6'-clo-5-(((1R,2R)-2-(hydroxymetyl)xyclobutyl)metyl)-
3' 4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-naphtalen]-7-

carboxylat
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OH

B

(9]

Hop chit néu ¢ d& muc duoc téng hop tr (S)-tertb.utyl 6'-clo-3'4,4',5-
tetrahydro;2H,2'H-spiro[benzo [b][1,4]oxazepin-3,1’-naphtal en] -7-carboxylat (hop
chét trung gian AA11A, budc 12B) theo cdc quy trinh duge md ta cho hop chét
trung gian AA11A, cic budce 18-19A).

Budc 19A: (S)-metyl 6'-clo-5-(((1R,2R)-2-formylxyclobutyl)metyl)-3',4,4',5-
tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-naphtalen]-7-carboxylat |

- Thém oxalyl clorua (26,1 mL, 1,0M trong DCM, 1,3 duong luong) vao dung
dich chira DMSO (7,12 mL, 2,5 dwong lugng) dugc lam lanh (=70°C) va DCM (183
mL, 10 thé tich) trong binh ddy tron ba cé dung tich 1 L dugc 1am tro bing khi N
véi the d6 c6 thé gitt duge nhiét do thip hon ~70°C. Gia héa mé ndy & nhiét do thip
hon —70°C trong 30 phﬁt va sau d6 thém dung dich chwa (S)-fnetyl 6'-clo-5-
(((IR,2R)-2-(hydroxymetyl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2 H-spiro
[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylat da duoc didu ché (tir budc
19A; 18,3 g, 1,0 duong lugng) trong DCM (183 mL, 10 thé tich) vao v toc do c6 thél
giit dugc nhiét do phan tng <-70°C. Gia héa mé nay trong 1,5 gi¢ va sau do thém
Et:N (22,4 mL, 4,0 duong lugng) vao véi tdc dd co thé gitr duogce nhiét dd clia mé <—
70°C.'Sau khi gia héa trong 1 gid, @ mé nay 4m dén —20°C va thém H>0 (366 mL,
20 thé tich) vao. Khudy mé nay & 20°C va tach cac pha ra. Ria 16p hitu co bing 2 x
HCI IN (183 mL, 10 thé tich) va nuéc mudi (183 mL, 10 thé tich). Loc khir sach
16p hitu co va co trong chin khong dé thu dugc (S)-metyl 6'-clo-5-(((1R,2R)-2-
formylxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro - [benzo[b][1 ,4]oxazepin-
3,1’-naphtalen]-7-carboxylat (19,91 g, hi¢u sudt dugc hiéu chinh theo % trong

luong 1a 94%) dudi dang chét bot mau niu vang.
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Buéc 19B: (S)-tertbutyl 6'-clo-5-(((1R,2R)-2-formylxyclobutyl)metyl)-3',4,4',5-l
tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3, 1'-naphtaleri] -7-carboxylat

Hop chét néu & d& muc duge tong hop tir (S)-tertbutyl 6'-clo-5-(((1R,2R)-2-
(hydroxymetyl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]
oxazepin-3,1°-naphtalen]-7-carboxylat (hop chédt trung gian AA 11A, buéc 19B)
theo quy trinh dugc mo ta cho hop chét trung gian AA11A, budc 20A.

Budce 20: (S)-metyl 6'-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)xyclobutyl)metyl)-
3'.4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-

carboxylat

Lam ngudi binh ddy tron ba b da dugc 1am kho trong 10 dugc trang bi phéu
thém cén bing 4p suit, cip nhiét va thanh khudy tir ¢én nhiét d6 moi truong dudi
dong thdi khi argon. Nap (1R,2S)-2-morpholino-1-phenylpropan-1-ol (40,2 g, 182
mmol; duoc diéu ché theo quy trinh néu trong tai li¢u Brubaker, J.D.; Myers, A.G.
Org. Lett. 2007, 9, 3523-3525) vao binh nay véi ap suit argon duwong. Nap toluen
(450 mL) qua phéu thém, toluen ndy chay nhé giot vao binh phan tng. Lam ngudi
dung dich trong bé etylenglycol-CO, (~ -12°C) va xtr Iy bang dung dich butyllithi.
(2,5 M trong Hex, 72,6 mL, 182 mmol), khién cho chét rin mau tréng két tua, chét
nay dan din hoa vao dung dich khi dugc khudy trong 30 phat. Thém dung dich
divinylhkém (605 mL, 182 mmol; dugc didu ché theo tai liu Brubaker, J.D.; Myers,
A.G. Org. Lett. 2007, 9, 3523-3525. Nong d6 dung dich divinyl kém dugc xac dinh
béng ce’{ch chudn do b%mg iot (Krasovskiy, A.; Knochel, P. Synthesis 2006, 890-891;
ndng d6 thudng 1a ~0,25M) vao va gia héa dung dich nay, ddng thoi khudy trong bé
lanh trong 1 gid; nhiét do bén trong 1a -15°C. Thém (S)-metyl 6'-clo-5-(((1R,2R)-2-

-78-



25707

formylxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-
3,1'-naphtalen]-7-carboxylat (tr budc 20A; 48,5 g, 107 mmol) (dd duoc chung ct
ddng sbi ba 1an véi toluen) vao dudi dang dung dich trong toluen (200 mL, 150 mL.
+ 2 x 25 mL dich trang rira 6ng/lo) qua dng (16 G), trong ~ 20 phut. Nhiét do bén
trong tang lén -10°C. Khu4y hdn hop nay trong 90 phut trong khi giit nhiét do phan
trng bén trong thip hon -5°C. Nap dung dich axit xitric 30% trong lwong trong nuéec
(450 mL) vao phéu thém, sau d6 dép tit phan tmg bang cach thém dung dich nay
vao hdn hop phan tng. B binh phan Gng ra khoi bé va khudy ¢ nhiét d6 moi
truong. Chuyén dung dich sang phéu tach va rira binh bang toluen va dung dich axit
xitric 30% trong nu6e (50 mL mdi 14n). Tron cac 16p lai v6i nhau va sau d6 tach.
Rira 16p hiru co bing H,0 (250 mL), sau d6 1a nude mudi (250 mL) va cudi cing
lam kho biang MgSO4. Loc dung dich va ¢d dé thu dugc chit ddu mau vang, ~90 g
sau khi 1am khd trong chan khong qua dém, ty 1€ ddng phan khéng @i quang 20:1.
Chia chit ddu nay thanh 3 mé va tinh ché bang ky thuat sic ky cot bang cach six
dung EtCAc 10 dén 20%/Hex 1,5 kg SiO2, d€ tao ra (S)-metyl-6'-clo-5-((1R,2R)-2--
((S)-1-hydroxyalyl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b]
[1,4]oxazepin-3,1’-naphtalen]-7-carboxylat (43,3 g, 84%). Ddt 16p nudc va nude
rira vao trong bé nudc da/H>0 va bazo hoa dén do pH > 13 bang cach b6 sung dung
dich NaOH 8N trong nudc. Sau do chiét dung dich nay bing toluen (3 x 250 mL).
Rira céc dich chiét hitu co di duge gop lai bing HoO (250 mL) va nuée mudi (250
mL), sau d6 lam kho bing MgS04. Loc dung dich va ¢d dé thu hoi phéi t& véi hi€u
suit >95%.

Budc 21: Axit (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)xyclobutyl)metyl)-
3'.4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-
carboxylic -

'Thém LiOH-H,0 (0,799 g, 19,05 mmol) vao dﬁng dich chira (S)-metyl 6'-
clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H ‘
-spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylat (tr buse 21; 4,59 g, 9,52
mmol) trong hdn hop chita THF (18 mL), MeOH (6,00 mL) va H20 (6,00 mL) va
khudy hdn hop phan tng & 5'0°C trong 4 gio. C6 hdn hop phan tng dén ~ 15 mL,
1am lanh dén 0°C va axit héa bang HCI 2 N dén d6 pH = 3. Pha lodng chit dau nhét
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thu dugc bang 20 mL H,O va 50 mL EtOAc va thu duge hdn hop hai 16p trong subt.
Thém EtOAc nita (khoang 200 mL) vao va tach 16p hitu co, rira bang nudc mudi,
1am khé bang MgSOs, loc va co dudi ap sudt giam. Nap nguyén liéu thd 1én trén cot
(220 g) va tinh ché bing EtOAc trong Hex bang cach st dung gradien sau day: 0-
2,5 phat EtOAc 0%, 2,5 phut-6 phut EtOAc 0-20%, 6 phut-35 phit EtOAc 20-60%,
35 phut-40 phut EtOAc 70% dé thu dugc axit (S)-6'-clo-5-(((1R,2R)-2-((S)-1--
hydroxyalyl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]

oxazepin-3,1'-naphtalen]-7-carboxylic (4,22 g, 9,02 mmol, higu sudt 95%) dudi

dang chat ran mau trang.

Hop chét trung gian AA12A: Axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-
en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[ benzo[ b][ 1,4]oxazepin-
3,1'-naphtalen]-7-carboxylic

Budc 1A: (S)-metyl 6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-yl)xyclo
butyl) metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1'-
naphtalen]-7-carboxylat |

Lam lanh binh ddy tron ba cd kho da dugc nap Hex kho (27 mL) dén 0°C
trong vméi truong khi argon. Thém phirc hop boran-metyl sulfit (3,29 mL, 34,6
mmol)E va xyclohexen (7,01 mL, 69,3 mmol) vao dung dich nay va khudy hdn hop
nay ¢ b°C trong 2 gio. Thém 1-pentyn (3,41 mL, 34,6 mmol) vao huyén phi mau
tring tao thanh va khudy hén hop nay & nhiét do mdi trudng trong 0,5 giv. Sau do,
lam lanh hdn hop nay dén -78°C va thém dietyl kém, dung dich 1,0 M trong Hex
(32,3 mL, 32,3 mmol) vao. Sau khi thém, lam 4m hdn hop nay dén 0°C, khudy
trong 3 phut, sau d6 1am lanh lai dén -78°C. Dung dich nay duogc dit tén 13 dung
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dich A. Nap hdn hop chita ((S)-metyl 6'-clo-5-(((1R,2R)-2-formylxyclobutyl)metyl)-
3'.4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1’-naphtalen]-7-
carboxylat (hgp chét trung gian AA11A, bude 20A, 5,24g, 11,54 mmol) va (2s)-3-
exo-(morpholino) isoborneal (0,486 g, 2,032 mmol) trong Hex (50,9 mL) va toluen
(16,97 mL) vao mdt binh riéng biét khac. Khudy hdn hop nay & nhiét 9 moi trudng
cho dén khi toan bd chéit rn bi hoa tan, sau d6 lam lanh dén 0°C. Trong mdi trudng
khi argon, thém tir tir 54 mL dung dich A vao qua bng tiém trong 1,6 gid. Sau khi
khudy trong 5 phat & 0°C, dap tit phan (mg bang dung dich NH4Cl bdo hoa (70
mL), pha lodng bing H,O (30 mL) va chiét bing EtOAc (3 x 270 mL), rita bing
nuéc mudi, 1am kho trén NaSO4 khan va 6. Nap phﬁn cdn vao cdt vang ISCO 330
g va rira giai bang EtOAc 0% dén 5% /Hex, dé tao ra 3,8 g hop chét néu ¢ d& muc
dué6i dang chit rdn mau tring. m/z (ESI, ion dwong) 524,1 (M+H)*.

Buge 1B: (S)-tertbutyl 6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-yDxyclo
butyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1'-
naphtalen]-7-carboxylat va (S)-tertbutyl 6'-clo-5-(((1R,2R)-2-((R,E)-1-hydroxyhex-
2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]

oxazepin-3,1'-naphtalen]-7-carboxylat

= =
Cl Cl
@((évow v @C(ﬁvow

Hop chét néu & dé muc dugc tdng hop tir (S)-tert-butyl 6'-clo-5-(((1R,2R)-2-
formylxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-
3,1’-naphtalen]-7-carboxylat (3,19 g, hop chét trung gian AA11A, budc 20B) theo
quy trinh dugc md té cho hop chét trung gian AA12A, bude 1A. Hép thu nguyén
lidu tho 1én trén nut SiO; va tinh ché trén cdt vang ISCO 330 g, rira giai bing
EtOAc 0 dén 15% trong heptan trong 45 phut dé tao ra (S)-tertbutyl 6'-clo-5-
(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5 -tetrahydro-
2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1’-naphtalen]-7-carboxylat (2,36 2). Rira giai
tiép, thu dugc (S)-tert-butyl 6'-clo-5-(((1R,2R)-2-((R,E)-1-hydroxyhex-2-en-1-
yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2 H-spiro[benzo[b][ 1 ,4]0xaiepin—3 ,1°-
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naphtalen]-7-carboxylat (0,45 g).

Budc 2: Axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)
metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7- “

carboxylic

Khudy hén hgp chira (S)-metyl 6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-
en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[ benzo[b][ 1,4 Joxazepin-
3,1’-naphtalen]-7-carboxylat (ttr hgp chét trung gian AAI2A, budc A; 4,6 g, 8,78
mmol) va LiOH-H,0 (3,68 g, 88 mmol) trong MeOH (98 mL) va THF (98 mL) (véi
vai giot H20) & 50°C qua dém. Loai bé dung mdi va axit hoa phén cin bang HCI IN
dén @0 pH = 2-3. Chiét hdn hop nay bing EtOAc (80 mL x 3) va rira 16p hitu co da
dwoc gop lai bing nudc mudi (10 mL}, 1am khd trén MgSO4 khan va cd dudi ép
sudt giam, thu dugc axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-
yDxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[t][ 1,4 ]oxazepin-3,1'- l
naphtalen]-7-carboxylic (4,25 g, 8,34 mmol, hié¢u suét 95%).

Theo cach khéc, hgp chit néu & d& muc co thé dugc téng hop nhu sau:

Thém dung mdi dioxan/MeOH (1:1) (159 mL) vao hén hop rén chira (S)-tert-
butyl 6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-
3',4,4',5-tetrahydro-2H,2H-spiro[benzo[b][1 ,4]Voxazepin-3 ,1’-naphtalen]-7-
carboxylat (hop chét trung gian AA12A, buéc 1B, chét ddng phan rira giai thir nhét,
4,50 g 7,95 mmol) va LiOH-H>0 (1,66 g, 39,7 mmol). Lam nong hén hop nay dén
65°C va khudy qua dém. Sau d6 pha lodng hdn hop nay bing H,O va axit hoa bing
HCI 1,0 N dén do pH~4. Lam bay hoi dung mdi hitu co dudi ap suét giém va thém
H,0 vao phdn cin. Sau d6 chiét hén hop chira nudc nay bing EtOAc ba 1an va cd
dich chiét hitu co da dugc gop lai. Tinh ché phin can trén cot SiCs gel 120 g, rira.
giai bfmg gradien EtOAc 0-70% trong HeX dé tao ra axit (S)-6'-clo-5-(((1R,2R)-2-
((S,E)- 1 -hydroxyheX—Z-en— 1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxy1ic (3,80 g, 7,45 mmol, hi¢u
sut 94%).
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Hop chét trung gian AA13A: Axit (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-
1-yDxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[ benzo[b][ 1,4] oxazepin-
3,1'-naphtalen]-7-carboxylic

Buée 1A: (S)-metyl 6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)
metyl) -3',4,4',5-tetrahydro-2H,2"'H-spiro[benzo[b][1,4] oxazepin-3,1'-naphtalen]-7-

~ carboxylat

‘Lam lanh binh dung tich 200 mL d& dugc lam kho trong 16 va da dugc nap
huyén pht chita (1R,2R)-N-metyl-1-phenyl-1-(((1S,5S,10R)-10-(trimetylsilyl)-9-.
borabixyclo [3.3.2]decan-9-yl)oxy)propan-2-amin (5,40 g, 14,54 mmol) trong Et,O
(73 mL) trong mdi truong khi argon dén -78°C va xr 1y bing cach thém ting giot
dung dich alylmagie bromua (13,22 mL, 13,22 mmol) vao. Dé& hdn hop nay 4m Ién
dén nhiét do moi truong va khudy trong 1 gio. Sau d6, 1am lanh lai dung dich nay (~

0,17 M; dung dich A) dén -78°C.

Lam lanh mét binh dung tich 200 mL riéng biét khac dd dugc nap ((S)-metyl
6'-c10_55-(((1R,2R)-2-formylxyclobutyl)metyl)-3',4,4’,5-tetrahydro-2H,2'H-spiro
[benzl#‘o[b][l,4]oxazepin-3,1’-naphtalen]-7-carboxy1at (hop chét trung gian AA11A,
buée 204, 2,0 g, 4,41 mmol) trong Et,O (22,03 mL) trong mdi truong khi argon
dén -78°C. Thém 40 mL dung dich A & trén vao dung dich nay va khudy hén hop
thu dliqc & -78°C trong 40 phut. Sau d6 thém 4-metylmorpholin 4-oxit (3,10 g, 26,4
mmol) vao va dé hdn hop 4m 1én dén nhiét do moi truong trong 10 phat. Thém:
metanol (10 mL) vao va lam bay hoi cac chét hitu co dé bay hoi dudi &p sudt giam &
nhiét do moi truong. Thém metanol bd sung (100 mL) vao va sau khi khué’ly & nhiét

d6 méi trudng trong 1 gid, cd hdn hgp ndy. Pha loang phén cin bing EtOAc (450
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mL), rira bang HC1 IN (15 mL), dung dich Na,CO, (10 mL) va nudc mubi (6 mL),
]am khd trén NazSO4 khan va cd. Nap phin cin vao cot vang ISCO 220 g va rira
giai bﬁng E_tOAc 0% dén 5% /Hex, dé tao ra 1,88 g hop chit néu & d& muc dudi
dang chét rdn mau tring. m/z (ESI, ion duong) 496,0 (M+H)".

Budc 1B: (S)-tertbutyl 6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclo
butyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1'-
naphtalen]-7-carboxylat

OH
°
N
. OtBu
0
Hop chét néu & d& muc dugc tdng hop tir (S)-tert-butyl 6'-clo-5-(((1R,2R)-2-
formylxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-
3,1’-naphtalen]-7-carboxylat (hop chét trung gian AA11A, budc 20B; 3,0 g) theo
quy trinh dugc mo ta cho hop chét trung gian AA13A, buéc 1A. Tinh ché nguyén
liéu tho trén cot SiO2 gel 220 g, rira giai bang EtOAc 5% trong Hex trong 60 phut
d¢ tao ra (S)-tert-butyl 6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)
xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro [benzo[b][1,4]oxazepin-3,1’-
naphtalén]-7-carboxy1at (2,19 g).

Budce 2: Axit (S)-6"-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)
metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-naphtalen]-7-

carboxylic

; Khudy hdn hop chia (S)-metyl 6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-
1 -yl)réyclobutjl)metyl)-S ' 4 4" 5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-
3,1’-naphtalen]-7-carboxylat (tir hop chét trung gian AA13A, buéc 1A; 1,88 g, 3,79
mmol) va dung dich LiOH (1M) (34,1 mL, 34,1 mmol) trong MeOH (34 mL) va
THF (50 mL) & 65°C trong 50 phut. Sau khi lam ngudi dén nhiét d6 moi trudng,
axit hoa hén hop nay bing HCl 1N dén do pH = 2 dén 3, chiét bing EtOAc (350
mL), 1am kho trén Na2SO4 khan va ¢ dé tao ra 1,82 g hop chit néu & dé muc duéi
dang chit rin mau tring. m/z (ESL, ion duong) 482,06 (M+H)".
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Theo céch khéc, hep chit néu & d& muc c6 thé duoc tng hop nhur sau:

Thém TFA (0,929 mL) vao dung dich chira (S)-tert-butyl 6'-clo-5-(((1R,2R)-
2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro
[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylat (hop chét trung gian AA13A,
buée 1B; 250 mg, 0,465 mmol) trong DCM (3,717 mL) & nhiét d0 mdi trudng va
khudy hén hop phan tng trong 4 gid. Sau d6, c6 hdn hgp phan Gmg thd, hoa phéan
cdn vao trong BtOAc, rira mot 14n bang NaHCO3 bio hoa, 1am kh trén MgSOs, loc
va ¢d, thu duge chit bot mau tra"mg. Nguyén li€u tho dugc st dung & dang nguyén.

trang ma khong can tinh ché thém.

Hop chét trung gian EE11: N,N-bis(4-metoxybenzyl)amin

A

HN

Oy

Dun hdi lvu dung dich chita 4-metoxybenzaldehyt (Spectrochem; 100 g,
734,5 mmol) va 4-metoxybenzyl amin (G.L.R.;100 g, 734,5 mmol) trong toluen (0,8
L) & 130°C béng cach sit dung thiét bj Dean-Stark trong 6 gid. Theo ddi phan tng
bang phan tich TLC va khi phan ing hoan thanh, loai b dung méi du dudi 4p suét
gidm va hoa tan phéan cin trong metanol (0,8 L). Lam lanh dung dich tao thanh dén
0°C va thém ting phén natri bohydrua (36,12 g, 954,8 mmol) vao. Sau khi thém
xong, khudy hén hop phan ting trong 3 gid & nhiét do méi truong. Loai bd metanoll
va pha loang phdn cin bing H>0 (1,0 L) va EtOAc (2,0 L). T4ch céc 16p va chiét
16p nude bing EtOAc (2 x 1,0 L). Rira 16p hitu co da duge gop lai bang H,0, nuéc
mudi va lam khd trén Na;SO4. Loai bd dung méi dudi ap sudt giam va tinh ché
nguyén li¢u thd thu duoc bing k§ thuat sic ky cot qua SiO, gel (c& ludi 100-200),
rira giai bing gradien tir Hex 100% dén EtOAc 25% trong Hex, thu dugc hop chét
néu & dé muc (160 g, 84,6%) dudi dang chat 1ong khong mau nhung mo dyc.

Hop chét trung gian EE12: N,N-bis(4-metoxybenzyl)metansulfonamit
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Pun hdi luvu hdn hop chtta metansulfonamit (Sigma-Aldrich, 5 g, 52,6
mmol), p-metoxybenzyl clorua (14,98 mL, 110 mmol), K,COs khan (36,3 g, 263
mmol) va kali iodua (0,873 g, 5,26 mmol) trong 2-butanon khan (175 mL) (75°C)
qua dém. Theo ddi phan tng bang phén tich TLC va LC/MS va khi phan tng hoan
thanh, lam ngudi hdn hop nay dén nhiét @ moi truong, loc, rira bing EtO va co.
Nguyén li¢u thd (17,54 g, 52,3 mmol, hi¢u suét 99%) duogc st dung ma khong can
tinh ché thém. MS (ESL, ion duong) m/z: 358,1 (M+Na). -

Hop chét trung gian EE13: N,N-bis(4-metoxybenzyl)etansulfonamit

A

o”ES{Nﬂ

2
Thém EtN (336,17 mL, 2325,5 mmol) vao dung dich chira N,N-bis(4-
metoxybenzyl)amin (hgp chét trung gian EE11; 200 g, 775,19 mmol) trong DCM
(2,5 L) va 1am ngudi hdn hgp phan Umg dén ()C Thém tung giot etansulfdnyl
clorua (95 mL, 1007,75 mmol), tiép d6 1a DMAP (19,0 g, 155,03 mmol) vao.
Khudy hén hop phan tng thu dugc & nhiét dd mdi trudng trong 30 phit. Theo ddi
phan tmg bang phén tich TLC va khi phan tng hoan thanh, pha loang hén hop nay
bing H,O va tach cac 16p va chiét pha nuée bang DCM (3 x 1,5 L). Rira 16p hitu co
d3 duge gop lai bing HrO, nudc mudi va lam khd trén Na;SOs. Loai bo dung méi
duéi ap suét giam, thu duge nguyén liéu thd, tinh ché nguyén liéu nay bang k¥ thuat
séc ky cot qua SiOz gel (c¢& ludi 100-200), rira giai bang gradien EtOAc 0-12%
trong Hex, thu dugc hop chit néu & d& muc (145 g, 53,4%) duéi dang chét rén min

mau trang.

Hop chét trung gian EE14: N,N-bis(4-metoxybenzyl)propansulfonamit

Thém Et;N (681,0 mL, 4709,3 mmol) vao dung dich chira N,N-bis(4-
metoxybenzyl)amin (hgp chét trung gian EE11; 405 g, 1569,7 mmol) trong DCM
(4,0 L) va 1am ngudi hdn hop phan tng dén 0°C. Thém timg giot propansufonyl
clorua (231 mL, 2040,6 mmol), tiép do 1a DMAP (38,3 g, 313,9 mmol) vao. Khqu
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hén hop thu duge & nhiét dd mdi trudng trong 30 phut. Theo ddi phan Gmg bing
phén tich TLC va khi phan (mg hoan thanh, pha lodng hdn hgp nay bang 2,0 L H,0,.
tach céac 16p va chiét pha nuée bing DCM (3 x 2,0 L). Rira 16p hitu co da duge gop
lai bing H>0, nude mudi va lam kho trén Na;SO4. Loai bd dung mbi duéi ap sudt
giam, thu duoc nguyén lidu thd, tinh ché nguyén lidu ndy bang k¥ thuat séc ky cot
qua SiO2 gel (c& ludi 100-200), rira giai bing gradien EtOAc 0-12% trong Hex, thu

dugc hop chit néu & d& muc (300 g, 52,44%) duéi dang chét rin min mau tr'fmg.

Hop chét trung gian EE15: But-3-en-1-sulfonamit

0,0
Y
\/\/S‘NH2

Budce 1: Natri but-3-en-1-sulfonat

\/\S“s'?oe °
Khudy hdn hop chita 4-bromo-1-buten (LLBChem, 3,01 mL, 29,6 mmol) va’
natri sulfit (4,11 g, 32,6 mmol) trong H>O (20 mL) & 110°C qua dém. Theo doi
phan tng bang phan tich TLC va khi phéan ing hoan thanh, loai bd H2O duéi ép Suét
gidm va nghién nhd phén can thu dugc vdi axeton. Loc chét rin thu duoc, thu duge
hop chit néu & d& muc duéi dang chét rén mau tring (4,53 g), chit nay dmjc su

dung & dang nguyén trang cho budc tiép theo.
Budc 2: But-3-en-1-sulfonamit

Khudy hdn hop ch@a natri but-3-en-1-sulfonat (4,50 g, 28,5 mmol) va
phospho oxyclorua (70 mL) & 135°C trong 7 gio. Sau d6, loai bd phospho
oxyclorua dudi ap sudt giam, thu duoc phin cin sAm mau chtta chit rin mau tring.
Pha lodng phén cdn nay bﬁng MeCN (20 mL) va sau 46 lgc dé loai bo chét két tua.
Lam lanh dich loc dén 0°C va xir Iy bing cach thém ting giot dung dich amoniac_
(dung dich 30% trong nuéc) (30 mL). Sau khi thém xong, khudy hén hop phan tng
& 0°C trong 30 phut. Pha lodng hdn hop nay bang EtOAc (300 mL), rira bang nudc
mubi va 1am khb trén Na,SO4 khan. Loai bé dung mdi duérivép sudt giam va tinh ché
phén cin bing k¥ thuét sdc ky cot qua SiO, gel (c& Iuéi 100-200; rira gidi bing
EtOAc/Hex ty 1€ 1:1), thu dugc hop chit néu & @& muc dudi dang chét rin mau
tréng (1,55 g, hiéu suét: 40%). MS (ESI, ion dwong) m/z: 117,1 (M+1).
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Hop chét trung gian EE16: N,N-bis(4-metoxybenzyl)but-3-en-1-sulfonamit

Pun hdi luu (75°C) hdn hop chira but-3-en-1-sulfonamit (hop chét trung gian
EE15; 1,5 g, 11,10 mmol), p-metoxybenzyl clorua (3,76 mL, 27,7 mmol), K2CO3
khan (7,67 g, 55,5 mmol) va natri iodua (0,166 g, 1,110 mmol) trong 2-butanon
khan (55,5 mL) qua dém. Theo d&i phan (mg bang phan tich TLC va LC/MS va khi
phan tng hoan thanh, 1am ngudi hdn hop nay dén nhiét do moi trudng, loc va cd.
Hép thu nguyén liéu tho 1én trén nit SiO; gel va tinh ché bang k¥ thuat sic ky qua
Si0; gel (c¢& ludi 100-200), rira giai bang EtOAc 0 dén 30% trong Hex, dé tao ra
hop chét néu & @& muc (4,10 g, 10,92 mmol, hiéu suit 98%) dudi dang chét dau
khong mau. MS (ESI, ion duong) m/z: 376,2 (M+1).

Hop chét trung gian EE17: (R)-pent-4-en-2-sulfonamit

HoN ‘é.’,/o
2N )_/:
Budc 1: (S)-N,N-bis(4-metoxybenzyl)pent-4-en-2-sulfonamit va (R)-N,N-bis(4-

metoxybenzyl)pent-4-en-2-sulfonamit

|
6 0

@\ =z l

N
N ('s?/’o 3\ N-Icsf//0
eSS R e o

Chung cit ddng sbéi N,N-bis(4-metoxybenzyl)but-3-en-1-sulfonamit (hgp
chét trung gian EE16; 50,0 g, 133,2 mmol) véi toluen va lam kho trong chan khong
trong 1 gid. Thém THF (890 mL) vao va lam lanh hdn hop dén -78°C. Sau d6 thém
butyl lithi (2,5 M trong Hex, 63,9 mL, 159,9 mmol) vao va khu4y hdn hop phan tng
& -78°C trong 1 git. Thém tUr tir dung dich anion nay vao dung dich Mel (16,8 mL,
266,35 mmol) trong THF (300 mL) da duoc lam lanh dén -78°C. Khudy hén hop.
phén tmg thu dugc trong 15 phut nita ¢ -78°C. Khi phan (ng hoan thanh (dugc theo
dsi bang TLC), dap tit phan Ung bang dung dich NHCI bio hoa va chiét bing
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EtOAc. Lam kho 16p hitu co trén NaxSOs va ¢b dudi ap sudt giam dé thu duge
nguyén liéu tho, tinh ché nguyén liéu nay bang k¥ thuat sic ky cot qua SiO2 gel, rira
giai bang EtOAc 5-10% trong Hex dé tao ra hop chét nédu & d& muc dudi dang hdn
hop raxemic (22,0 g) dang ban ran. Tach cc chat ddng phén d6i 4nh bang k¥ thuat
SFC (cot: Chiralpak® AD-H, 50 x 250 mm, 5 um; pha dong A: CO»; pha ddng B:
etanol; ché do déing dong: B 40% c6 bo tai quay vong CO»; toe do dong: 200 g/phut;
nap: 2,0 mL mau dugc diéu ché nhu néu trén (~100 mg); thiét bi phat hién: UV @
230 nm; thoi gian chu trinh: 5 phut; tng thoi gian rira giai: 10 phut; thiét bi: Thar
350 (Lakers)), thu dugc (S)-N,N-bis(4-metoxybenzyl)pent-4-en-2-sulfonamit dudi
dang chét ddng phan rira giai thir nhét (thoi gian luu: 2,22 phut) va (R)-N,N-bis(4-
metoxybenzyl)pent-4-en-2-sulfonamit dudi dang chit ddng phan rira giai thi hai

(thoi gian luu: 2,57 phat).
Budce 2: (R)-pent-4-en-2-sulfonamit

Thém.tl‘mg giot axit trifloaxetic (1,7 mL, 22,70 mmol) vé,o dung dich chtra
(R)-N,N-bis(4-metoxybenzyl)pent-4-en-2-sulfonamit (hop chét trung gian EE17,
buéc 1, chit dong phan rira giai thir hai; 221 mg, 0,567 mmol).trong DCM (2,8
mL), (dung dich tfong sudt nay nhanh chéng qhuyén sang sAm mau). Sau khi khudy
trong 7 gid (phén tich TLC EtOAc 30%/Hex cho thiy su bién mat hoan toan ciia
nguyén lidu dau), pha lodng hdn hop nay bing EtOAc, rira bing NaHCOj3 bio hoa,
chiét lai bang EtOAc, 1am khd trén MgSOs va ¢d. Tinh ché nguyén lidu thd bang k¥
thuat sic ky (cot vang ISCO 12 g; EtOAc 0-40% trong Hex) dé tao ra (R)-pent-4-
en-2-sulfonamit (70 mg, 0,469 mmol, hiéu suat 83%) ‘

Hop chét trung gian EE172: (S)-pent-4-en-2-sulfonamit
2.0
HN-8, =
Hop chét trung gian ndy dugc tdng hop tir (S)-N,N-bis(4-metoxybenzyl)pent-
4-en-2-sulfonamit (hop chit trung gian EE17, budc 1, chét ddng phén rira giai thi
nhét) bang cach st dung quy trinh dugc mo ta cho hgp chét trung gian EE17, budc
2.

Hop chat trurig gian EE18: (R)-hex-5-en-3-sulfonamit
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9.0

HZN;s)_/:
Bude 1: (S)-N,N-bis(4-metoxybenzyl)hex-5-en-3-sulfonamit va (R)-N,N-bis(4-

metoxy benzyl)hex-5-en-3-sulfonamit

(e}
OQ Q0 \©\ 9.0

Chung cit ddng sb6i N,N-bis(4-metoxybenzyl)but-3-en-1-sulfonamit (hop
chét trung gian EE16; 40,0 g, 106,6 mmol) trong toluen trong chan khong trong 2
gid. Thém THF (700 mL) vao trong mdi trudng khi argon va 1am lanh hdn hgp phén.
g xubng -78°C. Thém butyl lithi (2,5 M trong Hex; 71,6 mL, 127,9 mmol) vao va
khudy hdn hop phan tmg & -78°C trong 1 gid. Thém tir tir dung dich anion ny vao
dung dich etyl iodua (36,44 mL, 340,1 mmol) trong THF (40 mL) d4 dugc lam lanh
dén -78°C. Sau d6 dap tit phan (mg bang dung dich NH4Cl bdo hoa, dé dat dén
nhiét dd mdi trudng va chiét bang EtOAc. Lam khd 16p hitu co trén NaySO4 va ¢d
dudi ap sudt giam dé thu dugc nguyén lidu tho, tinh ché nguyén liéu nay bang k¥
thudt sic ky cot qua SiO, gel, rira giai bing EtOAc 5-10% trong Hex dé tao ra hop
chét néu & d& muc duéi dang hdn hop raxemic (24 g) dang bén rin. MS (ESI, ion
duong) m/z; 404,03 (M+1). Tach cic chit dong phan d6i anh bing k¥ thust SFC
(chudn bi miu: 14,4 g/200 mL (72 mg/mL) dung dich miu trong MeOH:DCM
(3:1); cot: Chiralpak® AD-H, 30 x 250 mm, 5 pm; pha dong A: CO»; pha dong B:
MeOH (NH; 20 mM); ché d6 déng dong: B 50%, toc do dong: 100 mL/phut; &p suét.
ctra x4: 100 bar; nap: 1,0 mL mau dung dich duoc didu ché nhu néu trén (72 mg);
'thiét‘bi phat hién: UV @ 227 nm; thoi gian chu trinh: 8 phut; tdng thoi gian ria
giai: 17 phit; thiét bi: Thar 350 SFC), thu dugc (S)-N,N-bis(4-metoxybenzyl)hex-5-
en-3-sulfonamit dudi dang chit ddng phan rira giai tht nhat va (R)-N,N-bis(4-

metoxybenzyl)hex-5-en-3-sulfonamit dudi dang chit ddng phan ria giai thir hai.

Buéce 2: (R)-hex-5-en-3-sulfonamit
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Hop chét trung gian nay dugc tdng hop tir (R)-N,N-bis(4-metoxybenzyl)hex-
5-en-3-sulfonamit (hop chét trung gian EE18, budc 1, chét ddng phan rira gidi tha,

hai) bang céch str dung quy trinh duge mo ta cho hop chét trung gian EE17, bude 2.

Hop chét trung gian EE182: (S)-hex-5-en-3-sulfonamit
2.0
R~
Hop chit trung gian nay duge tdng hop tir (S)-N,N-bis(4-metoxybenzyl)hex-
5-en-3-sulfonamit (hop chét trung gian EE18, budc 1, chét ddng phén rira giai thir
nhét) bang cach st dung quy trinh dugc md ta cho hop chét trung gian EE17, budc
2.

Hop chét trung gian EE19: N,N-bis(4-metoxybenzyl)pent-4-en-1-sulfonamit

Buéce 1: Natri pent-4-en-1-sulfonat

Nap 5-bromo-1l-penten (Sigma Aldrich, 200 g, 1342 mmol), natri sulfit
(Strem Chemicals; 186 g, 1476 mmol) va H2O (400 mL) vao binh day tron ba cd
dung tich 3 L dugc trang bi thiét bi khudy co hoc, cira nap khi N, bd ngung tu va
du do nhiét do. Lam néng hdn hop nay dén nhiét d6 hdi luu (thiét dit & 100°C va
dun hdi luu & 93-94°C) 4 gid; phan tich NMR mdt lwgng nhé cho thiy hiéu sut
chuyén hoa >95%. C6 hdn hop nay va chung cht ddng sbi v6i axeton dé loai bd
H,0. Rtra san phdm rin thd bang axeton va loc dé thu dugc natri pent-4-en-1-

sulfenat (350 g, 2033 mmol).

Budc 2: Pent-4-en-1-sulfonamit
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Nap natri pent-4-en-1-sulfonat (100 g, 581 mmol) (~150 g nguyén liéu tho tir
budce 1) va phospho oxyclorua (Sigma Aldrich; 532 mL, 5808 mmol) vao binh day
tron ba ¢b dung tich 3 L dugc trang bi thiét bi khqu co hoc, ctra nap khi N2, bd
ngung tu va diu do nhiét d6. Lam néng hdn hop nay dén 90°C trong 18 gid, sau d6
loc hdn hop phan tng va rira chét rin bang MeCN. C6 dung dich hitu co va chung:
cit ddng s61 v6i MeCN dé loai bé POCIs, thu dugc 85 g hop chit trung gian pent-4-
en-1-sulfonyl clorua. Nap nguyén li¢u nay (dung dich trong 300 mL MeCN) vao
binh d4y tron 3 ¢b dung tich 1 L dugc trang bi thiét bi khudy co hoc, cira nap khi
Na, b ngung tu va dau do nhiét do. Lam lanh hdn hop phan tng dén 0-5°C va thém
tir tr NH4OH (Sigma Aldrich; NH3 28%; 404 mL, 2904 mmol) vao trong 30 phut.
Khudy hén hop phan tng & 0-5°C trong 1 gid, sau d6 thém EtOAc (300mL) vao va
chiét hdn hop nay bing EtOAc va cd dé thu duogc pent-4-en-1-sulfonamit (50 g, 335
mmol, hiéu sut 57,7%) dudi dang chit ddu mau nau.

Buée 3: N,N-bis(4-metoxybenzyl)pent-4-en-1-sulfonamit

Hop chit néu & dé muc duoc tong hop tir pent-4-en-1-sulfonamit (4,5 g, 30,2
mmol) theo quy trinh dugc md ta cho hop chét trung gian EE16. Tinh ché nguyén
liéu thd, thu dugc N,N-bis(4-metoxybenzyl)pent-4-en-1-sulfonamit (11,4 g, 29,3l
mmol, hiéu sudt 97%) dudi dang chit ddu khéng mau.

Hop chét trung gian EE20: (R)-hex-5-en-2-sulfonamit

0
HgN—g)//o_/—//

Budc 1: (S)-N,N-bis(4-metoxybenzyl)hex-5-en-2-sulfonamit va (R)-N,N-bis(4-

metoxybenzyl)hex-5-en-2-sulfonamit

Lam lanh dung dich chira N,N-bis(4-metoxybenzyl)eténsulfonamit (hop chét:
trung gian EE13; 140,0 g, 400,64 mmol) trong THF (1,4 L, THF duoc thdi sach
bang khi argon trong 15 phut truéc khi st dung) dén -78°C va thém ting giot dung
dich butyl lithi (2,6 M trong Hex, 200,0 mL, 520,83 mmol) vao. Khudy dung dich
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thu dugce ¢ -78°C trong 10 phut va thém 4-bromo-1-buten (73,2 mL, 721,15 mmol)
vao trong 2 phut. Sau 5 phit, dé hdn hop phan tng dat duoc nhiét d6 méi truong va
khudy trong 1 gid. Theo d&i phan ting bang phén tich TLC va khi phén tmng hoan
thanh, dap tit phan tng bang dung dich NH4Cl bio hoa (400 mL) va chiét 16p nuc'ré
tao thanh bing EtOAc (2 x 1,0 L). Rira 16p hitu co da duge gop lai biang nuée mubi
va lam kho trén NaySO4. Loai bo dung mdi dudi ap suét giam, thu dugce nguyén liéu
thd, tinh ché nguyén liéu nay bing k¥ thuat sic ky cot (SiO2 gel ¢& ludi 100-200),
rira gi4i bang gradien axeton 0-4% trong Hex, thu dugc hop chét néu & d& muc (hdn’
hop raxemic, 80,0 g, 49,5%) dudi dang chit ddu dic khong mau. MS (ESI, ion
duong) m/z: 404,25 (M+1). Tach cac chit ddng phan ddi anh biang k¥ thuat SFC
(chuén bi mau: 75 g/1,5 L (50 mg/mL) dung dich mAu trong MeOH; cot: Chiralpak®
IF, 21 x 250 mm, 5 pm; pha dong A: CO2; pha dong B: MeOH (0,2% DEA); ché d9
ding dong: B 40%; tdc do dong: 80 mL/phut; 4p suit ctra xa: 100 bar; nap: 3,0 mL
dung dich miu dugc didu ché nhu néu trén (150 mg); thiét bi phat hién: UV @ 225
nm; thoi gian chu trinh: 3,9 phat; tdng thoi gian rira gidi: 6 phit; thiét bi: Thar 80
SF C), thu duoc (S)-N,N-bis(4-metoxybenzyl)hex-5-en-2-sulfonamit duéi dang chét
ddng phan rira giai th nhat va (R)-N,N-bis(4-metoxybenzyl)hex-5-en-2-sulfonamit

dudi dang chit dong phén rira giai thir hai.
Budc 2: (R)-hex-5-en-2-sulfonamit

Hop chit néu ¢ @& muc dugc tbng hop tir (R)-N,N-bis(4-metoxybenzyl)hex-
5-en-2-sulfonamit (hop chét trung gian EE20, budc 1, chit déng phén rira giai thi
hai) béng cach st dung quy trinh dugc mo ta cho hgp chét trung gian EE17, budce 2.
Hop chét trung gian EE202: (S)-hex-5-en-2-sulfonamit

00

HoN-S \_/_/
Hop chét néu & d& myc duogc tong hop tir (S)-N,N-bis(4-metoxybenzyl)hex-
5-en-2}sulfonamit (hop chét trung gian EE20, buéc 1, chét ddng phan rira giai thi

hai) bing céch st dung quy trinh duge md t& cho hop chat trung gian EE17, budc 2.

Hop chét trung gian EE21: (R)-hept-6-en-3-sulfonamit
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Hzr\l_j_/—//

Budc 1: (S)-N,N-bis(4-metoxybenzyl)hept-6-en-3-sulfonamit va (R)-N,N-bis(4-

metoxy benzyl)hept-6-en-3-sulfonamit

Hop chit néu & d muc duwoc téng hop tir N,N-bis(4-metoxy
benzyl)propansulfonamit (hop chat trung gian EE14) bang cach st dung quy trinh
dwgc mod ta cho hop chét trung gian AA20, bude 1. Tach cac chit ddng phan dbi:
anh bang phuong phap SFC (chuin bi mau: 40,55g/170mL (238,5 mg/mL) dung
dich mau trong MeOH; cot: Chiralpak® AD-H, 50 x 150 mm, 5 um; pha dong A:
COy; pha dong B: MeOH (NH; 20 mM); ché do ding dong: B 50%; tdc do dong:
190 mL/phat; ap sudt cira xa: 100 bar; nap: 1,5 mL dung dich miu dugc didu ché
nhu néu trén (357,8 mg); thiét bi phat hién: UV @ 227 nm; thoi gian chu trinh: 17,5
phut; tong thoi gian rira giai: 21 phut; thiét bi: Thar 350 SFC), thu dugc (S)-N,N-
bis(4-metoxybenzyl)hept-6-en-3-sulfonamit dudi dang chit ddng phan rira giai thi
nhét va (R)-N,N-bis(4-metoxybenzyl)hept-6-en-3-sulfonamit dudi dang chét ddng
phén rira giai tht hai.

Budce 2: (R)-hept-6-en-3-sulfonamit

Hop chét néu ¢ d& muc duoc tdng hop tir (R)-N,N-bis(4-metoxybenzyl)hept-
6-en-3-sulfonamit (hop chét trung gian EE21, budc 1, chit ddng phan rira giai thi
hai) ﬁ'érig cach st dung quy trinh duge md ta cho hop chét trung gian EE17, bude 2.

Hop chét trung gian EE212: (S)-hept-6-en-3-sulfonamit

0
1,0
HZN—S</‘/—//

Hop chét néu & dé muc duge tdng hop tir (S)-N,N-bis(4-metoxybenzyl)hept-

* 6-en-3-sulfonamit (hop chat trung gian EE21, budc 1, chét déng phan rira giai thir
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nhét) bang cach st dung quy trinh dwgc md ta cho hgp chét trung gian EE17, budc
2.
Hop chat trung gian EE22: (2R,3S)-3-metylhex-5-en-2-sulfonamit

0
HZN-§)’/O_/—J/

Budc 1: (4S,58)-4,5-dimetyl-1,3,2-dioxathiolan 2,2-dioxit

\ /)

S
o 0

H

Thém (2s,3s)-(+)-2,3-butandiol (Aldrich; 15,00 mL, 166 mmol) va CCls (120
mL) vao binh day tron 3 ¢ dung tich 500 mL (dugc trang bi b ngung tu héi luu

0.0
NG

duoc 1am lanh bing L0 va éng gitt HCI). Sau d6 thém timg giot SOCL, chat phén
mg bd sung (14,57 mL, 200 mmol) vao qua 6ng tiém trong khoang thoi gian 20°
phat va 1am néng hdn hop thu duge dén 98°C trong 45 phit, sau d6 d8 ngudi dén
nhiét do trong phong. Sau do, lam ngudi hdn hop phan mg trong bé nudc da/H,0,
MeCN (120 mL) va thém H>O (150 mL), tiép 6 1a ruteni(Ill) clorua (0,035 g,
0,166 mmol) vao. Sau d6 thém tur tir ting phén natri periodat (53,4 g, 250 mmol)
vao trong 30 phut. Khudy manh hdn hop hai pha mau ndu thu dugc trong khi dé dat
dén nhiét do trong phong trong khoang thoi gian 1,5 gio (nhi¢t d6 bén trong khong
bao gid ting qué nhiét do trong phong). Phan tich TLC (EtOAc 50% trong heptan)
cho thiy sy chuyén héa hoan toan. Sau d6 rot hdn hop thd vao H,O da va chiét hai
l4n bﬁng 300 mL Et,0. Rira cac 16p hitu co dd duge gdp lai mot 14n bing 200 mL
natri bicacbonat bdo hoa, ria mot 1an béng 200 mL nudc mudi, 1am kho trén
Na;SOs va ¢d biang phuwong phép cd quay, thu dugc (4S,55)-4,5-dimetyl-1,3,2-
dioxathiolan 2,2-dioxit (21,2 g, 139 mmol) duéi dang chét ddu mau do.

Buéc 2: (2S,3S)-3-metylhex-5-en-2-ol
HOL/J/

Thém (4S,55)-4,5-dimetyl-1,3,2-dioxathiolan 2,2-dioxit (tir hop chét trung
gian EE22, buée 1; 21,2 g, 139 mmol) va THF (220 mL) vao binh dung tich 500
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mL, tai thoi diém nady, lam lanh dung dich nay dén - 78°C va thyue hién 3 chu ky
rGt/nap lai khi argon dbi v6i dung dich nay. Thém dilithi tetraclocuprat(ii), dung
dich 9,1 M trong THF (69,7 mL, 6,97 mmol) vao dung dich nay. Khudy hén hop thu
dugc ¢ -78°C trong 30 phut va sau d6 thém tir tir alylmagie bromua, dung dich 1,0_
M trong Et,O (397 mL, 397 mmol) vao qua bng trong 80 phut. Khudy hdn hop thu
duge & 0°C trong 4 gid. Dap tit phan tmg bang 200 mL HO va dé dat dén nhiét do
trong phéng, tai thoi diém nay, loai bé cac chat bay hoi bing phuong phép co quay.
Sau d6 thém H2SO4 50% (150 mL) vao phdn cin chira nuée, khudy hdn hop nay
trong 5 phut, sau d6 thém Et,O (400 mL) vao va khudy manh hdn hop ndy & nhiét
dd trong phong qua dém. Tach céc 16p; chiét 16p nudc nay bang 300 mL EtO va
rira cac 16p hitu co da dugce gop lai bing 300 mL NaHCO3 bdo hoa, 1am kho trén
NazSO04, loc va ¢b bing phuong phép cd quay, thu dugc (2S,3S)-3-metylhex-5-en-2-
ol (6,7 g,'58,7 mmol) duéi dang chét du trong subt.

Bude 3: 2-(((2R,3S)-3-metylhex-5 -en-2-yl)thio)pyrimidin

Crs

Thém ting giot dietyl azodicarboxylat (dung dich 40% trong luong trong
toluen; 103 mL, 262 mmol) vao binh day tron dung tich 2000 mL kho chia dung
dich tributylphosphin (57,7 mL, 231 mmol) duoc khudy trong 1000 mL THF duogc
khir khi (duge phun khi argon trong 30 phut cong véi 5 chu ky bom/bd sung khi
argon) & 0°C trong moi trudng khi argon. Thém timg giot dung dich chuaa (25,35)-
3-metylhex-5-en-2-ol (tir hop chét trung gian EE22, buéc 2; 17,6 g, 154 mmol; lam
kho trén Na,S0s) dudi dang dung dich trong 50 mL. THF vao dung dich chta phirc
phosphin/dietyl azodicarboxylat, thong qua dau loc dang dng tiém (0,45 um). Gia
héa hdn hop chita ROH/dietyl azodicarboxylat/tri-n-butylphosphin thu dwgc &
khoéng do trong 15 phut (dung dich chuyén sang mau cam nhat), tai thoi diém nay,
thém tir tir pyrimidin-2-thiol (49,3 g, 439 mmol) vao phia trén cla binh phan (ng
(du’(’ri:i‘ dang chét rén) dudi 4p sudt argon duong. Khudy hén hgp phan tmg & 0°C
trong 1 gio, sau d6 ¢ nhiét do trong phong trong 15 gid (phn tmg khong hoan toan
& 12 gio theo phéin tich LC/MS). Sau d6 loc san phim phan tng tho dé loai bd
pyrimidin-2-thiol du, pha loang bing 1000 mL EtOAc, chiét hai lan bang 500 mL
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K2CO3 1 N va mét 14n bing 500 mL nuwde mudi. Chiét nguge 16p nuée bing 300
mL EtOAc va lam khd cac 16p hitu co dd duge gdp lai trén NaxSOs. Sau d6 loc
dung dich hitu co, loai bé dung modi bing phuong phap c¢b quay va loc san phdm thd
dé loai bo (E)-dietyl diazen-1,2-dicarboxylat dugc sinh ra trong phan ung. Cho dich
loc nay (125 g) di qua nut SiO; (500 g SiOs, rira giai bang 2 L DCM), thu duoc 75 g
san phim thé sau khi loai bo dung méi. Tinh ché lai san phdm tho trén hé théng
Combiflash® (cot vang Si0,125 g), ria giai bing EtOAc 10% trong heptan, thu
duoc 2-(((2R,3S)-3-metylhex-5-en-2-yl)thio)pyrimidin (20,37 g, 98 mmol) dudi

dang chét dau mau vang nhat.

Buée 4: 2-(((2R,3S)-3-metylhex-5-en-2-yl)sulfonyl)pyrimidin

@*%O_/J/
e

Thém axit phenylphosphonic (3,95 g, 24,96 mmol), natri tungstat oxit
dihydrat (8,23 g, 24,96 mmol), tetrabutylamoni sulfat (dung dich 50% trong lugng
trong H,0, 28,7 mL, 24,96 mmol), luong c6 hoat tinh xtc tac cla hydro peroxit
(30% trong H>O, 12,75 mL, 125 mmol), toluen (200 mL) va 2-(((2R,3S)-3-
metylhex-5-en-2-yl)thio)pyrimidin (ttr hop chét trung gian EE22, budc 3; 52 g, 250
mmol) vao binh d4y tron 3 ¢b dung tich 500 mL c6 bd ngung tu hdi Ivu. Khudy hdn
hop phan tng & 45°C trong 5 phut, tai thoi diém nay, thém ting phan (10 mL m&i
14n) hydro peroxit 30% trong H,O (58,6 mL, 574 mmol) vao. Nam phut sau khi
thém phdn hydro peroxit thi nhéit vao, quan st thiy nhiét toa ra (65°C), 14y binh
phan g ra kh()i bé dau, dimg thém va dit binh nay trong bé H,0 cho dén khi nhiét
d6 &n dinh. LAy binh nay ra khoi bé H,0 va tiép tuc thém timg phan hydro peroxit
vao véi tbe do sao cho nhiét dd bén trong nim trong khoang tlr 45°C va 55°C (~ 40
phut). Str dung bé nude da néu nhiét do ting lén cao hon 60°C va st dung bé dau
néu nhiét do giam xubng dudi 45°C. Sau d6 khudy hdn hop phan tng & 45°C trong
1 gi(‘).' Pha logng hdn hop phan ng bing 1400 mL EtOAc va chiét hai 1dn bang 500
mL H‘%O va mot 14n bing 500 mL nudc mudi. Lam kho 16p hitu co trén Na;SOq, loc,
¢6 va tinh ché san phdm tho trén hé thdng Combiflash® (cot vang SiO2 330 g dbi véi

mdi 30 gam san phdm tho), rira giai bang EtOAc 0% - 50% trong heptan, thu dugc
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2-(((2R,38)-3-metylhex-5-en-2-yl)sulfonyl)pyrimidin (55,7 g, 232 mmol) dudi dang

chat dau mau vang nhat.

Budce 5: Natri (2R,3S)-3-metylhex-5-en-2-sulfinat

Thém dung dich chra natri metoxit (51,0 mL, 223 mmol) vao dung dich
chira 2-(((2R,3S)-3-metylhex-5-en-2-yl)sulfonyl)pyrimidin (tir hgp chét trung gian
EE22, buéc 4; 52 g, 216 mmol) trong MeOH (400 mL) & nhiét do trong phong
trong 70 phut. Thém timg phan natri metoxit vao, theo doi nhiét do bén trong va
thém cham lai hogc 1am ngudi hdn hop phan mg trong bé H,0, khong dugc dé cho
nhiét d6 bén trong vugt qua 30°C. C5 hdn hop nay bing phwong phép cb quay va
nghién nho6 chét rin dang sap nay véi MTBE (thém 200 mL MTBE vao, khudy
trong 1 gi® bang cach sir dung thia khudy dé 1am v cac khéi két hon), loc (st dung
dong Ny trén banh loc) va rira bang 100 mL MTBE lanh dé thu dugc natri (2R,3S)-
3-metylhex-5-en-2-sulfinat (46 g, 250 mmol) du6i dang chét rin mau tring nhat.

Budéce 6: (2R,35)-3-metylhex-5-en-2-sulfonamit

Thém natri (2R,3S)-3-metylhex-5-en-2-sulfinat (tir hop chit trung gian
EE22, budc 5; 46 g, 225 mmol), 500 mL H20 va KOAc (44,1 g, 449 mmol) & nhiét
do trong phong vao binh d4y tron 3 ¢6 dung tich 1000 mL. Pt binh nay trong bé
dau 45°C va thém timg phén axit hydroxylamin-O-suHonic (21,09 g, 187 mmol)
vao trong 90 phiit. Theo ddi nhiét do bén trong ctia phan tng va ldy binh phan Gng:
ra kho1 bé dau (néu cin thiét) dé kiém soéat sy téa nhiét (nhiét do 16n nhét (Tmax) =
53°C) Theo doi phan tng bang phan tich LC/MS 10 phtt mdt 1dn va phéan tng hoan
thanh sau khi thém 0,83 duong lugng axit hydroxylamin-O-sulfonic. Sau do, lam
ngué)i: hdn hop nay dén nhiét do trong phong va chiét bing 1000 mL EtOAc. Chiét
pha hﬁu co ba 14n bang 500 mL HCI1 1 N, hai 14n bang 300 mL natri bicacbonat bo
hoa, 1i_1©t 14n bang 200 mL nudc mubdi, 1am kho trén Na»SOs, loc va ¢6 bang phuong
phap é() quay dé tao ra (2R,3S)-3-metylhex-5-en-2-sulfonamit (32 g, 181 mmol)

dudi dang chat ran mau trang.

Vidu 1. (1S,3'R,6'R,7'S,8'E)-6-clo-7"-hydroxy-11',11'-dimetyl-3,4-dihydro-
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2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Budc 1: 2,2-dimetylpent-4-en-1-ol

0

Thém metyl 2,2-dimetylpent-4-enoat (Sigma-Aldrich; 8,40 g, 59,1 mmol),
lithi tetrahydroborat (4,06 mL, 124 mmol) va sau d6 thém tir tir (cr 5 phut 1 mL)
MeOH (5,26 mL, 130 mmol) vao binh dung tich 100 mL. Khudy hdn hop phan ting
& 22°C trong 2 gid. Sau d6 dép tit phan tmg bang 300 mL HO va chiét 2 1an véi
300 mL Et,O. Lam kho 16p hitu co trén NaxSOu, loc va loai bd dung mdi bing
phuong phép cd quay (tU tir trong 4 gio véi bé H2O & 0°C va giam 4p suét tir tir,"
khoéng c6 vét san phdm nao trong éng), thu duge 2,2-dimetylpent-4-en-1-ol (6,75 g,

59,1 mmol, hidu suit 100%) dudi dang chét dau trong suébt.

Budc 2: 2,2-dimetylpent-4-en-1-yl metansulfonat

MSOW

Thém MsCl1 (6,75 mL, 85 mmol) vao dung dich chtra 2,2-dimetylpent-4-en-
1-ol (tr budce 1, 6,5 g, 56,9 mmol) trong DCM (40 mL) dugc lam lanh dén -78°C.
Sau khi thém, dit hdn hop nay trong bé nuéc da va khudy trong 16 git (bé c6 nhiét
do 15 nhiét do trong phong sau 16 gi®). Loc hdn hop phéan tng va pha lodng bing
400 mL DCM. Chiét 16p hitu co mét 1an bang 200 mL H,O va mdt 1in nita bang
200 mL HCI 1N. Lam kho 16p hitu co trén Na»SOs, loc va ¢b thu duge chit ddu mau.
cam. Tinh ché san phdm thé trén hé thdng Combiflash® (cdt vang SiO; 80 g), rira
giai Bﬁng EtOAc10% dén 50% trong heptan, thu dwoc 2,2-dimetylpent-4-en-1-yl

metansulfonat (6,66 g, 34,6 mmol, hi¢u sut 60,8%) dudi dang chét dau trong subt.

Budce 3: 2-((2,2-dimetylpent-4-en-1-yl)thio)pyrimidin
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X Iy dung dich chira pyrimidin-2-thiol (962 mg, 8,58 mmol) va natri
metoxit (dung dich 30% trong lugng trong metanol, 1,825 mL, 9,83 mmol) trong:
MeOH (8 mL) bang .dung dich chira 2,2-dimetylpent-4-en-1-yl metansulfonat (1500
mg, 7,80 mmol) trong 2 mL MeOH. Thém 20 mL DMF vao dung dich nay va sau
d6 khir khi dung dich nay béﬁg cach suc khi argon qua hdn hgp phan ting trong 10
phat. Lam néng phan tmg dén 130°C trong khi xa bé MeOH qua hai kim ¢ 18
gauge trong 11 gid. Pha lodng hdn hgp phén tng nay bing 300 mL EtOAc va chiét
hai 14n bing 200 mL nudc mudi. Lam kho 16p hitu co trén Na;SOu, loc, ¢6 va tinh
ché san phim tho trén hé thdng Combiflash® (cot vang SiO2 24 g), ria giai bang
EtOAc 10% dén 50% trong heptan, thu dugc 2-((2,2-dimetylpent-4-en-1-
yl)thio)pyrimidin (1250 mg, 6,00 mmol, hi¢u sudt 77%) duéi dang chét diu trong

suot.

Bu'c’ré 4: 2-((2,2-dimetylpent-4-en-1-yl)sulfonyl)pyrimidin

Thém axit phenylphosphonic (0,056 mL, 0,504 mmol), natri tungstat oxit
dihydrat (0,051 mL, 0,504 mmol), tetrabutylamoni sulfat (dung.dich 50% trong
luong trong HO, 0,580 mL, 0,504 mmol) va hydro peroxit (30% trong H2O, 1,287
mL, 12,60 mmol) vao binh dung tich 25 mL. Khu4y hdn hgp phan ng & 22°C trong
5 phut, tai thoi diém nay, thém 2-((2,2-dimetylpent-4-en-1-yl)thio)pyrimidin (tir
budce 3, 1050 mg, 5,04 mmol) dudi dang dung dich trong 5 mL toluen vao. Khudy
hdn ﬁ*o*p phan tng & 22°C trong 30 phut, sau d6 & 50°C trong 1 gio. Pha loéng hdn
hop phéan Gng bing 300 mL EtOAc va chiét mot lan bang 100 mL HxO va sau d6
mot 14n bing 100 mL nuée mudi. Lam kho 16p hitu co trén NazSOq, loc, ¢d va tinh
ché san phdm tho trén hé théng Combiflash® (cot vang SiO2 12 g), rira giai bang.
EtOAc 10% dén 50% trong heptan, thu duogc 2-((2,2-dimetylpent-4-en-1-
yDsulfonyl)pyrimidin (910 mg, 3,79 mmol, hi¢u sudt 75%) dudi dang chit diu

trong sudt.
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Budce 5: Natri 2,2-dimetylpent-4-en-1-sulfinat
Na. =
/S\

Thém 2-((2,2-dimetylpent-4-en-1-yl)sulfonyl)pyrimidin (tr budc 4, 910 mg,
3,79 mmol) va MeOH (20 mL) vao binh dung tich 100 mL, tai thoi diém nay, thém
dung dich natri metoxit (dung dich 30% trong luong trong metarol, 0,710 mL, 3,79
mmol) vao & 22°C va khudy hdn hop nay trong 45 phat. Sau d6, ¢6 hdn hop phéan:
g bang phuong phép ¢ quay va nghién nho phéan cin thu duge b%lng Et;,0. Thu
hdi chét rin va lam kho, thu duge natri 2,2-dimetylpent-4-en-1-sulfinat (465 meg,

2,52 mmol, hi¢u sut 66,7%) dudi dang chét rin mau cam nhat.

Buéc 6: 2,2-dimetylpent-4-en-1-sulfonamit
HoNL Z
s
o \g><\/

Thém axit hydroxylamin-o-sulfonic (571 mg, 5,05 mmol) vao dung dich
chra natri 2,2-dimetylpent-4-en-1-sulfinat (tir bude 5, 465 mg, 2,52 mmol) va natri
axetat (414 mg, 5,05 mmol) trong H>O (20 mL) & nhiét d trong phong. Lam nong
hdn hop nay dén 50°C va khudy trong 1 gio, sau d6 khudy & nhiét d trong phong
trong 4 gid. Chiét hdn hop nay bang EtOAc, lam khd pha hitu co trén NaxSOs, loc
va cd. Tinh ché san phdm tho trén hé théng Combiflash® (éc}t vang SiOz 12g), rira’
giai bang EtOAc 10% dén 50% trong heptan, dé tao ra 2,2-dimetylpent-4-en—1-
sulfonamit (246 mg, 1,388 mmol, hi¢u suét 55,0%) dudi dang chét rin mau tréng.
Buéce 7: Axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxy-5,5-dimetyl-6-
sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro‘[benzo[b] [1,4]oxazepin-3,1'-naphtalen]-7-carboxylic

Thém axit (S)-6’-clo-5-(((1R,2R)-2~((S,E)-1-hydroxyhex-2-en-1-
yl)xyclobutyl) metyl)-3°,4,4°,5-tetrahydro-2H,2 ’H-spiro[benZo_['b] [1,4]oxazepin-.
3,1’-naphtalen]-7-carboxylic (hop chét trung gian AA12A; 100 mg, 0,196 mmol),
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2,2-dimetylpent-4-en-1-sulfonamit (tr budc 6, 104 mg, 0,588 mmol) va DCE (2
mL) vao binh dung tich 100 mL. Phun khi argon qua dung dich trong 15 phut, tai
thoi diém nay, thém  (1,3-dimesitylimidazolidin-2-yliden)(2-isopropoxy
benzyliden)ruteni(VI) clorua (12,29 mg, 0,020 mmol) duéi dang 0,2 mL dung dich
trong DCE & nhiét d6 trong phong vao. Khudy hdn hop nay & nhiét do trong phong
trong 16 gid. Sau d6 suc khong khi vao hdn hgp phan tGng trong 5 phut va loc. Loai
bé dung moi ra khdi dich loc va tinh ché truc tiép san phém tho trén hé théng
Combiflash® (cot vang SiOz 12 g), rira giai bang EtOAc 50% - 90% trong heptan +
AcOH 0,2%, thu dugce axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxy-5,5-dimetyl-
6-sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro

[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (98 mg, 0,159 mmol, hi¢u suét

81%) du6i dang chét rin mau tring.

Budce 8: (1S,3'R,6'R,7'S,8'E)-6-clo-7'-hydroxy-11',1 1'-dimety1-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0~3,6~.0~19,24~]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit

Thém N,N-dimetylpyridin-4-amin (33,0 mg, 0,270 mmbl) va 100 mL DCM
vao binh dung tich 250 mL chira axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxy-
5,5-dimetyl-6-sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-
2H,2'H-spiro[benzo[b] [1,4]oxazepin-3,1’-naphtalen]-7-carboxylic (tr budc 7, 98
mg, 0,159 mmol) ma d3 dugc 1am kho trudc béng cach chung ct déng s6i hai 14n
v6i 5 mL toluen. Lam lanh hén hop phéan Gng dén 0°C, tai thoi diém @0, thém N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (60,‘9 mg, 0,318 mmol) véo.l
Khuéy hén hop phan ting & nhiét d trong phong trong 12 gid. Sau d6 dap tit phan
{mg bing 100 mL HCI IN va chiét bing 300 mL DCM. Lam kh6 16p hitu co trén
NazSO4 khan, loc va cb bang phuong phép co quay. Tinh ché san phdm tho trude
tién trén hé théng Combiflash® (cot vang SiO2 12 g), rira giai bang EtOAc 30% -
70% trong heptan + AcOH 0,2%, tiép d6 1a hé¢ théng HPLC didu ché pha dao (cot
GemiﬁiTM Prep Cis 5 um; Phenomenex, Torrance, CA; dung dich gradien MeCN
10% dén 90% trong H20, trong d6 ca hai dung moi déu chira TFA 0,1%, phuong
phap 45 phut), thu duge (1S,3'R,6'R,7'S,8'E)-6-clo-7'-hydroxy-11',11'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
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[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (2,5 mg, 4,17
umol, hidu sudt 2,63%) dudi dang chit rin mau tring. '"H NMR (400 MHz, CDCls)
§ 8,35 (br. s., 1H), 7,70 (d, J/=8,4 Hz, 1H), 7,18 (dd, /=2,2, 8,5 Hz, 1H), 7,09 (d,
J=2,2 Hz, 1H), 6,93 (s, 2H), 6,85 - 6,79 (m, 1H), 5,98 - 5,82 (m, 1H), 5,69 (dd,
J=8.1, 15,4 Hz, 1H), 4,27 - 4,17 (m, 1H), 4,14 - 4,01 (m, 2H), 4,15 - 3,94 (m, 1H),
3,79 - 3,60 (m, 2H), 3,25 (d, J=13,3 Hz, 2H), 3,14 - 2,95 (m, 1H), 2,86 - 2,62 (m,
2H), 2,49 - 2,21 (m, 3H), 2,14 - 1,89 (m, 4H), 1,86 - 1,80 (m, 3H), 1,69 - 1,61 (m,
1H), 1,48 - 1,36 (m, 1H), 1,26 (s, 6H). m/z (ESL, ion dwong) 599,0 (M+H)".

Vidu 2. (1S,3R,6'R,7'S,8'E,11'S,12'R)-6-clo-7"-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24tetraen]-15-on 13',13'-dioxit

Budc 1: (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)xyclobutyl)metyl)-N-
(((2R,39)-3-metylhex-5-en-2-yl)sulfonyl)-3',4,4',5-tetrahydro-2H,2'H-

spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxamit

OH |
=
vy A7
N (0}
.S=0

(0]

' Thém DMAP (3,42 g, 28,0 mmol) vao dung dich chua axit (S)-6'-clo-5-
(((1IR,2R)-2-((S)-1-hydroxyalyl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro[benzo[b][1,4] oxazepin-3,1'-naphtalen]-7-carboxylic (hop chit trung gian
AAl1A; 7,7 g, 16,45 mmol) va (2R,3S)-3-metylhex-5-en-2-sulfonamit (hop chét
trung gian EE22; 5,83 g, 32,9 mmol) trong DCM (411 mL) da dugc lam lanh dé'n,
0°C. Sau d6 thém tir tir timg phan nhé EDC hydroclorua (6,31 g, 32,9 mmol) vao.
Khudy hdn hop nay trong khi dé dat dén nhiét do moi trudng qua dém. Rira hdn hop
nay bang HCI IN va nuéc mubi va chiét nguoc 16p nuée bang EtOAc. Lam khd cac

16p hitu co da duge gdp lai trén MgSOs, loc va ¢d. Nap phén cin ddu mau vang vao
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cot vang ISCO 220 g va tinh ché rira giai bing EtOAc 0% dén 20% (chira AcOH
0,3%)/heptan, dé tao ra (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)xyclobutyl)
metyl)-N-(((2R,3S)-3-metylhex-5-en-2-yl)sulfonyl)-3',4,4', 5-tetrahydro-2H,2'H-
spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit (7,89 g, 12,58 mmol,
hiéu suit 76%).

Buéc 2: (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%.01%?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit

Nap 14 L 1,2-DCE vao binh phan tng dung tich 20 L dugc bao phu trong
mdi truong khi argon. Thém (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)
xyclobutyl)metyl)-N-(((2R,3S)-3-metylhex-5-en-2-yl)sulfonyl)-3',4,4',5-tetrahydro-
2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit (18,75 g, 29,9
mmol) duéi dang dung dich trong 400 mL 1,2-DCE, tiép d6 14 400 mL dung dich
tréng rﬁ:a vao. Pay kin binh phan Gng nay va thdi sach bang khi argon. Thém
Hoveyda-Grubbs 11 (1,873 g, 2,99 mmol) dué6i dang dung dich trong 150 mL 1,2-
DCE, tiép d6 1a 50 mL dung dich trdng rira vao. Lam n6ng binh phan tng dén 60°C
trong 1 gid va cho khi argon quét qua khoang khong ctia binh va gitt & nhiét d6 nay
trong 9 gid. Déap t4t phan Gng bang cach thém 2-(2-(vinyloxy)etoxy)etanol (1,501 g,
11,36 mmol) vao, 1am ngudi dén nhiét do moéi trudng va cb dén thé tich ~ 200 mL
bing phuong phép cd quay. Chuyén hén hop phan (g sang binh day tron dung tich
1 L va pha loang dén thé tich 500 mL bang 1,2-DCE. Xit Iy hdn hop phén tng bing
52 g Silicycle Si-Thiol (SiliCycle Inc., Quebec City, Quebec CANADA Cat#
R51030B), ddng thoi khudy trong 9 gid & 40°C, loc va rira bing 2 x 65 mL DCM.
Cho dung dich di qua cbc loc Whatman GF/F (GE Healthcare Bio-
Sciences Pittsburgh, PA, M¥), thu dugc dung dich mau vang trong sudt. C6 hdn hop
phan tng, thu duoc khdi lwong san phim thd 13 27,4 g. Lam nhéo phan cin trong
250 mL IPAc va lam bay hoi dén kho ba 1in. Tao huyén pht hdn hop phan tng
trong 270 mL IPAc, lam néng dén khi hoa tan, dé nguodi dén nhiét d6 moi truong va
khudy trong 18 gid. Loc cac chét rén va rira bang 65 mL IPAc. Lam kho chit rin
nay trong khong khi trong 30 phut, sau d6 dat trong chan khong cao trong 3 gio dé
thu dugc 12,56g (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7"-hydroxy-11',12'-dimetyl-
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3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo
[14.7.2.0%5.01%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit véi higu sudt 13
91,7% trong lugng. 'H NMR (500 MHz, CD,Cb) 8 8,06 (s, 1 H), 7,71 (d, J=8,56
Hz, 1 H), 7,17 (dd, J=8,44, 2,32 Hz, 1 H), 7,09 (d, J/=2,20 Hz, 1 H), 6,91 (s, 3 H),
5,81 (ddd, J=14,92, 7,82, 4,16 Hz, 1 H), 5,71 (dd, J=15,41, 8,31 Hz, 1 H), 4,16 -
4,26 (m, 2 H), 3,83 (d, J~14,43 Hz, 1 H), 3,69 (d, /=14,43 HZ, 1 H), 3,25 (d,
J=14,43 Hz, 1 H), 3,04 (dd, J~=15,28, 9,66 Hz, 1 H), 2,68 - 2,84 (m, 2 H), 2,41 (app
qd, J=9,80, 3,70 Hz, 1 H), 2,25 - 2,34 (m, 1 H), 1,93 - 2,00 (m, 5 H), 1,74 - 2,11 (m,
9 H), 1,62 - 1,73 (m, 1 H), 1,43 (d, J=7,09 Hz, 3 H) 1,35 - 1,42 (m, 1 H) 1,03 (d,
J=6,60 Hz, 3 H). MS (ESI, ion duong) m/z 599,2 (M+H)".

Vi du 3. (1S,3R,6'R,7'S,8'Z,11'S,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%2pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit

Nap (S)-6"-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)xyclobutyl)metyl)-N--
(((2R,3 S)-3-metylhex-5-en—2-yl)sulfonyl)-3',4,4’,5-tetrahydro-ZH,Z'H-spiro[benzo 4
[b][1,4]oxazepin-3,1 -naphtalen]-7-carboxamit (vi du 2, buéec 1, 710 mg, 1,132
mmol) va DCM (569,00 mL) vao binh day tron dung tich -1000 mL. Phun khi argon
vao dung dich ndy trong 15 phit, sau d6 thém Hoveyda-Grubbs II (70,9 mg, 0,113
mmol) vao. Khudy hdn hop nay & 45°C trong 15 gi¢. Phun khong khi qua hdn hop
phan tng trong 20 phut trong khi 1am ngudi dén rhiét o6 madi truong, sau d6 cd
duéi ap sut giam. Hip thu chit dAu tho 1én trén nat SiO, gel va tinh ché qua cot
vang ISCO 220 g, rtra giai bang EtOAc 10-20 (15 phat)-50% (chtra AcOH 0,3%)
trong heptan trong 36 phut dé tao ra (1S,3R,6'R,7'S,87Z,11'S,12'R)-6-clo-7'-
hydroxy-11',12'-dimetyl-3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia
[1,14]diazatetraxyclo[14.7.2.036.012*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-
dioxit (vi du 3) dudi dang chit ddng phan phu ria giai tha nhét, tiép do la-
(1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7"-hydroxy-11',12'-dimetyl-3,4-dihydro-
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2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.036.01%2¢]
pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (vi du 2) duéi dang chit dong
phén chinh rira giai thi hai. Nap nguyén li€u bén tinh khiét thu duoc nay vao cot
-Si0; gel va tinh ché rira giai bang axeton 5% trong DCM d& tao ra hop chit ndu &
dé muc. 'H NMR (500 MHz, CD2CL) § 8,83 (br..s., 1H), 7,71 (d, J=8,3 Hz, 1H),
7,17 (dd, J=2,3, 8,4 Hz, 1H), 7,11 (dd, J=1,6, 8,2 Hz, 1H), 7,09 (d, J=2,2 Hz, 1H),
7,02 (s, 1H), 6,93 (d, J=8,1 Hz, 1H), 5,82 - 5,75 (m, 1H), 5,67 (dd, J=6,5, 11,4 Hz,
1H), 4,43 (s, 1H), 4,12 - 4,05 (m, 2H), 3,85 - 3,76 (m, 2H), 3,67 (d, J=14,4 Hz, 1H),
3,25 (d, J=14,4 Hz, 1H), 3,28 - 3,19 (m, 1H), 2,83 - 2,65 (m, 3H), 2,38 - 2,23 (m,
2H), 2,19 - 2,11 (m, 2H), 2,10 - 1,99 (m, 3H), 1,97 - 1,87 (m, 2H), 1,87 - 1,80 (m,
1H), 1,79 - 1,70 (m, 2H), 1,47 (d, J=7,3 Hz, 3H), 1,47 - 1,40 (m, 1H), 1,06 (d, J=6,6
Hz, 3H). MS (ESI, ion duong) m/z 599,1 (M+H)".

Vi du 4. (13,3'R,6'R,7'S,8'E,1 1'S, 12’R)—6-clo-7'-metoxy-1 1',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on-13', 13'-dioxit

Thém timg giot KHMDS (1,0 M trong THF, 167 mL, 167 mmol) vao huyén
phu dic chta (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7-hydroxy-11',12'-dimetyl-3,4-'
dihydro-2h,15'h-spiro[naphtalen-1 ,22‘-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.0'%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (vi du 2; 32,6
g, 49,1 mmol) (chira toluen 9,8%, nguyén li¢u d4u khong tan hoan toan trong Me-
THF) va Mel (15,2 mL, 245 mmol) trong Me-THF (820 mL) trong 30 phut trong
khi gilt nhiét d phan ung nam trong khoang tir -44°C va - 38°C trong mdi trudng
khi N». Sau khi khudy hdn hop nay & -44°C trong 30 phit, dé phan ung 4m dén
nhiét ¢ trong phong va khudy trong 1,5 gio (phén tich LC/MS khéng dinh phan
rng 1a hoan toan). Lam lanh hdn hgp phan tng dén 5°C, dap tit phan tng (170 mL
dung dich NH4Cl bdo hoa trong nudc va 170 mL H,O) trong khi giir nhiét d6 nim
trong khoang tir 5°C va 14°C va axit hoa (340 mL dung dich axit xitric10% trong
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nudc). Tach 16p hitu co va chiét nguoc 16p nuée bang EtOAc (500 mL). Rita céc
16p hitu co da duge gop lai bing nudc mubi (3 x 500 mL), 1am khd (MgSO04) va cd
duéi ap suét giam dé tao ra hop chéit dich & dang tho (30,1 g, 49,1 mmol, dinh
lwong) (dd tinh khiét >98% theo phan tich HPLC véi do nhiém tap chinh khong
vuot qua 1%) duéi dang chét rdn mau vang nhat. Sau khi 13p lai phan ing v6i cling
quy md bdn 1an, hoa tan toan b cic sén pham thd (4 x 49,1 mmol = 196 mmol)
trong EtOAc, gOp lai va cd dudi ap suét giam. Sau do, tai két tinh san pham tho da
dugc gop lai nhu sau: thém etanol (800 mL) vao san pham tho va lic dung dich
nhdo thu dugc trong khi 1am néng dung dich nay trong 20 phat. Thém tirng giot
H,0 (250 mL) vao trong 30 phut & nhiét do trong phong va lam lanh huyén phu dic
xubng 0°C. Sau khi giit huyén phi dic trong bé nuéc d4 trong 4 gid, loc san phim
rin qua gidy loc. Rira banh loc bing H20 30% lam lanh bing nudc da trong EtOH.
(300 mL) va lam kho trong khong khi trong 2 ngay. Lam khd tiép san phdm nay
trong chén khong cao ¢ 40°C trong 4 ngay dé tao ra hop chét dich tinh khiét (115 g,
188 mmol, hiéu sudt 96%) du6i dang chét rin mau tring. 'H NMR (600 MHz,
DMSO-ds) & 11,91 (s, 1 H), 7,65 (d, J = 8,6 Hz, 1 H), 7,27 (dd, J= 8,5, 2,3 Hz, 1
H), 7,17 (d, J = 2,4 Hz, 1 H), 7,04 (dd, J= 8,2, 2,0 Hz, 1 H), 6,90 (d, J= 8,2 Hz, 1
H), 6,76 (d, J = 1,8 Hz, 1 H), 5,71 (ddd, J= 15,1, 9,7, 3,5 Hz, 1 H), 5,50 (ddd, J =
15,2, 9,2, 1,1 Hz, 1 H), 4,08 (qd, J=7,2,7,2, 7,2, 1,5 Hz, 1 H), 4,04 (d, J= 12,3 Hz,
1 H), 3,99 (d, J=12,3 Hz, 1 H), 3,73 (d, J= 14,9 Hz, 1 H), 3,56 (d, J= 14,1 Hz, 1
H), 3,53 (dd, J= 9.1, 3,3 Hz, 1 H), 3,19 (d, J = 14,1 Hz, 1 H), 3,09 (s, 3 H), 3,03
(dd, J = 15,4, 10,4 Hz, 1 H), 2,79 (dt, J = 17,0, 3,5, 3,5 Hz, 1 H), 2,69 (ddd, J =
17,0, 10,7, 6,3 Hz, 1 H), 2,44-2,36 (m, 1 H), 2,24-2,12 (m, 2 H), 2,09 (ddd, J= 15,5,
9,6, 2,3 Hz, 1 H), 1,97 (dt, J=13,6, 3,6, 3,6 Hz, 1 H), 1,91-1,8C (m, 4 H), 1,80-1,66.
(m, 3 H), 1,38 (td, J= 12,3, 12,3, 3,5 Hz, 1 H), 1,33 (d, J=7,2 Hz, 3 H), 0,95 (d, J
= 6,8 Hz, 3 H); [o]p (24°C, ¢ = 0,0103 g/mL, DCM) = - 86,07 °; m,p, 222,6 -
226,01°C; FT-IR (KBr): 3230 (b), 2931 (b), 1688 (s), 1598 (s), 1570 (s), 1505 (s),
1435kSL 1384 (s), 1335 (s), 1307 (s), 1259 (s), 1155 (s), 1113 (s), 877 (s), 736 (s)
cm’!; Tinh toan phan tich ddi véi C3sHaCIN2OsS: C, 64,64; H, 6,74; N, 4,57; Cl,
5,78; S, 5,23. Thu dugc béng thuc nghiém: C, 64,71; H, 6,81; N, 4,65; CI, 5,81; S,
5,11; HRMS (ESI) m/z 613,2493 [M + H]" (C33H41CIN2058 can phai 13 613,2503).
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Cb dich cai dudi 4p sut giam va tinh ché tiép phin can bing k¥ thuét sic ky
ot nhanh (200 g SiO», rira gi4i bing gradien EtOA 10% va 10% dén 45% va 45%
/Hex w/ AcOH 0,3%, thu dugc san phém tinh khiét bd sung (3,1 g, 5,1 mmol, 2,6%)"

duéi dang chét rén mau tring nhat.

Vidu 3. (1S,3'R,6'R,7'S,8'Z,11'S,12'R)-6-clo-7"-metoxy-11',12'-dimetyl-3,4-
dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Thém nafri hydrua (thé phéan tan 60% trong dau khoang; 22,70 mg, 0,567
mmol) vao dung dich chua (1S,3'R,6’R,7'S,8'Z,11'S,12’R)—6-clo-7'—hydroxy-1 1,12'-
dinlé_tyl-3 ,4-dibydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[13]thia[1, 14]diazatetra
xyclé[14.7.2.03’6.019=24]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (vi du 3;
34 mg; 0,057 mmol) trong THF di dugc 1am lanh dén 0°C. Khudy hén hop phan
tng & 0°C trong 20 phut va sau d6 thém Mel (0,018 mL, 0,284 mmol) vao. Khudy
hén hop phan tng & nhiét d moi trudng trong 1 giod, sau d6 dap tit phan tmg bing
dung dich NH4Cl trong nuéc va pha lodng bang EtOAc. Lam khd 16p hitu co trén
MgSO4 va cb. Tinh ché nguyén lidu thd nay bang ky thudt sic ky cot, rira giai bing
EtOAc 10-40% (chita AcOH 0,3%)/heptan, thu duge (1S,3'R,6'R,7'S,8'Z,11'S,12'R)-
6-clo-7'-metoxy-11',12'-dimetyl-3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa
[13]thia[1,14]diazatetraxyclo[14.7.2.0%6.0"**]pentacosa[8,16,18,24]tetraen]-15’-on
13',13"-dioxit (34 mg, 0,054 mmol, hidu sudt 95%). 'H NMR (400 MHz, CD2CL) 8
8,29 (s, 1H), 7,71 (d, J=8,4 Hz, 1H), 7,17 (dd, J=2,2, 8,5 Hz, 1H), 7,09 (d, J=2,3 Hz,
1H), 7,01 (dd, J=1,6, 7,8 Hz, 1H), 6,92 (d, J=8,2 Hz, 1H), 6,88 (s, 1H), 5,90 - 5,80
(m, 1H), 5,54 (t, J=10,2 Hz, 1H), 4,14 - 4,04 (m, 3H), 3,87 - 3,79 (m, 2H), 3,73 (d,l
J=14,7 Hz, 1H), 3,32 (d, J=14,5 Hz, 1H), 3,23 (s, 3H), 3,28 - 3,19 (m, 1H), 2,82 -
2,73 (m 2H), 2,62 (t, J=10,6 Hz, 1H), 2,55 - 2,44 (m, 1H), 2,29 - 2,21 (m, 1H), 2,10
- 1,97 (m, 4H), 1,97 - 1,80 (m, 4H), 1,75 (dd, J=8.9, 18,7 Hz, 1H), 1,48 (d, J=7,4
Hz, 3H), 1,43 (br. s., 1H), 1,08 (d, I=6,5 Hz, 3H). MS (ESL, ion duong) m/z 613,3
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(M+H)*.

Vi du 6. (1S,3'R,6'R,7'S,11'S,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-
2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo
[14.7.2.0%.0'%?*]pentacosa[ 16,18,24]trien]-15'-on 13',13'-dioxit

Khu4y hdn hop chia (18,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11',12'-
dimetyl-3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetra
xyclo[14.7.2.0%6.01%**]pentacosa[8,16,18,24] tetraen]-15’-on 13',13"-dioxit (vi du 2,
7,5 mg, 0,013 mmol) va platin (IV) oxit (2,84 mg, 0,013 mmol) trong EtOAc (1,536
mL) trong mdi truong khi Ha (binh cau) & nhiét 36 moi truorng trong 45 phut. Sau
d6 loc hon horp phén tng qua dAu loc dang éng tiém. Tinh ché nguyén lidu tho bing
k§ thuat sdc ky qua cot nhdi sin SiOz gel Redi-Sep® (4 g), rira giai bang EtOAc
15% dén 50% (chira AcOH 0,3%)/heptan, dé tao ra san phdm néu & d& muc. 'H
NMR (400 MHz, CD,Cl,) & 8,24 (br. s., 1H), 7,71 (d, J=8,4 Hz, 1H), 7,17 (dd,
J=2,3, 8,4 Hz, 1H), 7,09 (d, J=2,2 Hz, 1H), 7,06 (d, J=1,8 Hz, 1H), 6,99 (dd, 1=2,0,
8,0 Hz, 1H), 6,93 (d, J=8,2 Hz, 1H), 4,10 (s, 2H), 4,05 (ddd, J=1,2, 7,2, 14,3 Hz,
1H), 3,82 (d, J=15,3 Hz, 1H), 3,74-3,69 (br. s., 1H), 3,68 (d, J=14,3 Hz, 1H), 3,23
(d, J=14,3 Hz, 1H), 3,06 (dd, J=7.3, 15,4 Hz, 1H), 2,84 - 2,68 (m, 2H), 2,38 (d,
J=3,5 Hz, 2H), 2,08 - 1,96 (m, 3H), 1,96 - 1,88 (m, 1H), 1,88 - 1,75 (m, 2H), 1,74 -
1,56 (m, 4H), 1,47 (d, J=12,1 Hz, 2H), 1,40 (d, J=7,2 Hz, 3H), 1,32 - 1,26 (m, 2H),
1,23 - 1,15 (m, 2H), 1,00 (d, J=6,8 Hz, 3H). MS (ESL, ion duong) m/z 601,2
(M+H)".

Vidu7. (1S,3R,6R,7'S,11'S,12'R)-6-clo-7'-metoxy-11', 12'-dimetyl-3,4-dihydro;
2H, 15 'H-spirb[naphtalen- 1,22'-[20]oxa[13]thia[1, 14]diazatetra§<yclo
[14.7.2.0%6.0%**]pentacosa[16,18,24]trien]-15'-on 13',13'-dioxit
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Hop chit néu 6 dé& muc dugc tong hop tr hdén hop chira
(1S,3R,6'R,7'S,8'E,11'S,12'R)-6-clo-7"-metoxy-11', 12'-dimetyl-3,4-dihydro-2H,15'H
-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%€.01%2]
pentacosa[8,16,18,24tetraen]-15’-on-13',13'-dioxit (vi du 4) theo quy trinh dugc
mb ta trong vi du 6. 'H NMR (500 MHz, CD,Cl) § 8,14 (s, 1H), 7,72 (d, J=8,6 Hz,
1H), 7,17 (dd, J=2,2, 8,6 Hz, 1H), 7,09 (d, J=2,2 Hz, 1H), 7,00 (d, J=1,7 Hz, 1H),
6,95 (dd, J=2,0, 8,1 Hz, 1H), 6,92 (d, J=8,1 Hz, 1H), 4,10 (s, 2H), 4,07 (ddd, J=1,2,
7,1, 14,2 Hz, 1H), 3,81 (dd, J=2,0, 15,2 Hz, 1H), 3,68 (d, J=14,2 Hz, 1H), 3,25 (s,
3H), 3,22 (dd, J=9,0, 14,4 Hz, 1H), 3,03 (dd, J=8,6, 15,4 Hz, 1H), 2,83 - 2,69 (m,
2H), 2,60 - 2,51 (m, 1H), 2,41 - 2,32 (m, 1H), 2,07 - 2,01 (m, 1H), 1,99 - 1,88 (m,
2H), 1,88 - 1,77 (m, 1H), 1,76 - 1,68 (m, 1H), 1,68 - 1,58 (m, 2H), 1,53 - 1,46 (m,
2H), 1,45 - 1,42 (m, 1H), 1,40 (d, J=7,1 Hz, 3H), 1,29 (br. s., 1H), 1,25 - 1,21 (m,
2H), 1,20 - 1,10 (m, 2H), 0,99 (d, J=6,8 Hz, 3H). MS (ESI, ion duong) m/z 615,1
(ML),

Vi du 8. (1S,3'R,6'R,7'S,8'E)-6-clo-7'-hydroxy-3,4-dihydro-2H, 15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%¢.01%%]
pentacosa[8,16,18,24]tetraen] -15’-on 13',13'-dioxit

OH
KS\ J
( OAH
.8=0

o)

Cl

Buéc 1: Axit (S)-6"-clo-5-(((1R,2R)-2-((S,E)-1-hydroxy-6-sulfamoylhex-2-en-1-
yDxvclo butyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1 ,4]oxazepin-3,1'-

naphtalen]-7-carboxylic
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Thém axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-
yDxyclobutyl) metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic (hop chét trung gian AA12A; 500 mg, 0,980 mmol), pent-
4-en-1-sulfonamit (hop chit trung gian EE19; 878 mg, 5,88 mmol) va DCE (14 mL)
vao binh dung tich 100 mL. Phun khi argon qua dung dich trong 15 phut, tai thoi
diém nay, thém Hoveyda-Grubbs II (61,4 mg, 0,098 mmol) dudi dang 0,2 mL dung
dich trong DCE ¢ nhiét d0 trong phong vao. Khudy hdn hop nay & nhiét d trong
phong va phun khi argon vao (binh dugc thong khi) trong 2 gio. Sau d6 suc khong’
khi vao hdn hgp phan tng trong 5 phut va loc dé tach homodime sulfonamit khong
tan ra. Tinh ché san pham tho trén hé théng Combiflash® (cot vang SiO2 24 g), rira
giai bang EtOAc 50% - 90% trong heptan + AcOH 0,2%), thu dugc axit (S)-6'-clo-
5 -((( 1R,2R)-2-((S,E)-1-hydroxy-6-sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-
3'.4,4',5-tetrahydro-2h,2'h-spiro[benzo[b][ 1,4]oxazepin-3,1'-naphtalen]-7-carboxylic

(439 mg, 0,745 mmol, hidu sudt 76%) dudi dang chit rin mau tring.

Budc 2: (1 S,3'R,6'R,7'S,8'E)-6-clo-7'-hydroxy-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%-]
pentacosa[8,16,18,24]tetraen] -15’-on 13',13'-dioxit

Thém N,N-dimetylpyridin-4-amin (155 mg, 1,267 meol) Va 400 mL DCM
vao binh dung tich 1 L chaa axit (S)-6'-clo-5-(((1R,ZR)-2-((S,E)-1-hydroxy-6-
sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (tir bude 1, 439 mg, 0,745 mmol) ma
da duge lam khod trude bing cach chung cat ddng s6i hai 1an v&i 10 mL toluen. Lam
lanh hdn hop phan Ung dén 0°C, tai thdi diém nay, thém tir tr N-(3-
dimetylaminopropyl)-N’-etylcarbodiimit hydroclorua (286 mg, 1,490 mmol) vao.
Sau d6 khudy hdn hop phan Gng & nhiét do trong phong trong 18 gio. Dép t4t phan
Ging bing 200 mL HCI IN va chiét bang 600 mL EtOAc. Lam khé 16p hitu co trén
Na,SO04 khan, loc va ¢6 bing phuong phap co quay. Tinh ché san phim thé trén hé
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théng Combiflash® (cot vang SiO; 24 g), rwra giai bang FtOAc 30% - 70% trong
heptan, thu dugc hop chét néu & dé muc dudi dang chét rén mau tréng. H NMR
(500 MHz, CD;0D) 87,75 (d, J=8.3 Hz, 1H), 7,20 (dd, J=2.9, 7,6 Hz, 1H), 7,12 (d,
J=3,7 Hz, 1H), 7,00’ (dd, J~1,7, 8,8 Hz, 1H), 6,94 (d, J=8,3 Hz, 1H), 6,88 (d, J=2,2
Hz, 1H), 5,95 - 5,86 (m, 1H), 5,70 (dd, J=8,8, 15,9 Hz, 1H), 4,25 - 4,19 (m, 1H),
4,22 (dd, /=44, 8,6 Hz, 1H), 4,14 - 4,06 (m, 3H), 4,14 - 4,05 (m, 3H), 3,84 (d,
J=15,2 Hz, 1H), 3,68 (d, J=15,2 Hz, 1H), 3,09 (dd, J/=8,3, 15,9 Hz, 1H), 2,87 - 2,74
(m, 2H), 2,45 - 2,30 (m, 3H), 2,14 - 1,88 (m, 5SH), 1,86 - 1,69 (m, 4H). m/z (ESI, ion
duong) 571,2 (M+H)".

Vidu9. (1S,3'R,6'R,7'S,8'E)-6-clo-7'-metoxy-3,4-dihydro-2H,15'H-spiro[naphtalen-
1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[ 14.7.2.0%€.01%?*]pentacosa[8,16,18,24]
tetraen] -15’-on 13',13'-dioxit '

Thém (1S,3'R,6'R,7'S,8'E)-6-clo-7'-hydroxy-3,4-dihydro-2H,15H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.0"**]pentacosa
[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (vi du 8, 138 mg, 0,242 mmol), THF (10
mL) va natri hydrua (29,0 mg, 1,208 mmol) vao binh dung tich 100 mL. Khudy hén
hop phan Ung & nhiét d§ trong phong trong 15 phut, tai thoi diém nay, thém Mel
(0,092 mL, 1,480 mmol) vao. Khudy hén hop phan tng & nhiét do trong phong
trong 2 gio, tai thoi diém nay, thém natri hydrua (58,0 mg, 2,42 mmol) va Mel
(0,09§ mL, 1,480 mmol) bd sung vao va khudy hdn hop phan ing & nhiét o trong
phong trong 16 gid nita. Dap t&t phan tmg bang 100 mL NH4CI bdo hoa va chiét
bing 400 mL EtOAc. Lam kho 16p hitu co trén NaxSOq, loc va loai bod dung méi_
bing phuong phép ¢ quay. Tinh ché san phim thé trén hé théng Combiflash® (cot
vang Si0; 12 g), rira giai bing EtOAc 10% dén 50% trong heptan, thu dugc
(18,3'R,6'R,7'S,8'E)-6-clo-7'-metoxy-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-
[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.0%5.0'*]pentacosa[8,16,18,24]tetraen]
-15°-on 13',13'-dioxit (120 mg, 0,205 mmol, hiéu sudt 85%) du6i dang chét rin mau
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tréng nhat. 'H NMR (400 MHz, CDCls) & 8,02 (s, 1H), 7,70 (d, /=8,6 Hz, 1H), 7,19
(dd, J=2,2, 8,5 Hz, 1H), 7,10 (d, J/=2,2 Hz, 1H), 6,97 - 6,87 (m, 2H), 6,84 (d, J=1,6
Hz, 1H), 5,88 (ddd, J=5,2, 8,1, 15,1 Hz, 1H), 5,53 (dd, J=8,7, 15,4 Hz, 1H), 4,30
(ddd, J=4,8, 9,8, 15,0 Hz, 1H), 4,15 - 3,98 (m, 2H), 3,84 - 3,69 (m, 2H), 3,67 (dd,‘
J=3,8, 8,7 Hz, 1H), 3,36 - 3,21 (m, 2H), 3,25 (s, 3H), 3,01 (dd, J=10,3, 15,2 Hz,
1H), 2,87 - 2,64 (m, 2H), 2,52 - 2,29 (m, 3H), 2,25 - 1,91 (m, 5H), 1,88 - 1,75 (m,
3H), 1,71 - 1,60 (m, 2H), 1,41 (t, /~12,4 Hz, 1H). m/z (ESI, ion duong) 585,0
(M+H)".

Vi du 10. (IS,3'R,6'R,7'S)-6-clo-7'-hydroxy-3,4-dihydro-2H, 15’ Hspiro[naphtalen-
1,22'[20]oxa[13]thia[1,14]diazatetraxyclo[14.7 .2.03’6.019’24]penta003a[ 16,18,24]
trien]-15"-on 13',13'-dioxit

.$=0

Buéce 1: (1'S)-N-(but-3-en-1-ylsulfonyl)-6'-clo-5-(((/R, 2R)-2-(1-hydroxybut-3-en-1-
yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2’H-spiro[benzo[b][1,4]oxazepin-3,1'-

naphtalen]-7-carboxamit

\ Thém DMAP (0,830 g, 6,80 mmol) vao dung dich chtra axit (S)-6'-clo-5-
(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-
2H,2’H—spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxy1ic (hop chét trung
gian AABA; 1,82 g, 3,78 mmol) va but-3-en-1-sulfonamit (EE15; 1,873 g, 13,86
mmol) trong DCM (140 mL) da dugec lam lanh dén 0°C. Thém timg phin EDC
(1,3035 g, 6,80 mmol) vao va khudy & nhiét do mdi truong trong 16 giv. Pha lodng
hdn hop phan tmg bing EtOAc (400 mL), rira bang dung dich HCI IN (2x5 mL),
nude mudi (3 mL), 1am kho trén NaySO4 khan va c6. Nap phan cin vao cdt vang
ISCO 80 g va rira giai bang EtOAc 0% dén 15% (chita AcOH 0,3%)/Hex (chtra
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AcOH 0,3%) @& tao ra hop chit néu & d& muc (2,09 g) duéi dang chét rdn mau
tring. m/z (ESI, ion duong) 599,0 (M+H)".

Buéc 2: (1S,3'R,6'R,7'S,9'E)-6-clo-7'-hydroxy-3,4-dihydro-2H,15 H-spiro
[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo [14.7.2.036.01%24]
pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit

Nap (I'S)-N-(but-3-en-1-ylsulfonyl)-6'-clo-5-(((/R,2R)-2-(1-hydroxybut-3-
en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2 H-spiro[benzo[b][ 1,4 ]oxazepin-
3,1’-naphtalen]-7-carboxamit (tir budc 1, 1,02 g, 1,70 mmol) trong toluen (587 mL)
vao binh déay tron dung tich 1 L. Khudy hdn hop nay & nhiét dd moi trudng trong 10
phut dé hoa tan nguyén liu diu dang rin va sau d6 thuc hién ba chu ky rtt/nap lai
khi N> dbi v6i hdn hop nay. Thém dung dich Hoveyda-Grubbs II (0,213 g, 0,340.
mmol) trong toluen (20 mL) vao dung dich ddng nhét nay. Sau khi khudy hdn hop
ndy & 106°C trong méi truong khi N trong 75 phut, thdi khong khi trong 10 phut dé
khir hoat tinh chét xuc tac va sau d6 co. Nap phén c3n vao cot vang ISCO 330 g va
rita gidi bing EtOAc 0% dén 25% (chira AcOH 0,3%)/Hex (chira AcOH 0,3%). Pic
thr hai 12 hop chit néu & dé muc (0,27 g) duéi dang chét rén mau tring. 'H NMR
(400 MHz, CD,CL) 8 9,96 (br. s., 1H), 7,78-7,65 (m, 1H), 7,37 (dd, J=1,96, 8,22-
Hz, 1H), 7,16 (dd, J/=2,35, 8,61 Hz, 1H), 7,10 (d, J/=2,15 Hz, 1H), 7,04 (br. s., 1H),
6,98(fh, 1H), 5,66-5,47 (m, 2H), 4,23-4,09 (m, 2H), 3,98 (add, J=5,18, 10,56, 15,55
Hz, 1H), 3,86 (dd, J=3,81, 9,49 Hz, 1H), 3,64-3,49 (m, 2H), 3,38 (td, J=4,74, 15,36
Hz, 2H), 2,92 (br. s., 1H), 2,81 (br. s, 1H), 2,79-2,73 (m, 2H), 2,73-2,63 (m, 1H),
2,52 (d, J=12,72 Hz, 1H), 2,40-2,25 (m, 2H), 2,18 (d, J/=8,22 Hz, 1H), 2,01-1,52 (m,
8H). m/z (ESI, ion dwong) 571,0 (M+H)".

Budc 3: (1S,3'R,6'R,7'S)-6-clo-7'-hydroxy-3,4-dihydro-2H,15 Hspiro[naphtalen-
1,22'[20]oxa[ 13]thia[1,14] diazatetraxyclo[14.7.2.0%¢.0"**]pentacosa
[16,18,24]trien]-15'-on 13',13'-dioxit
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Khudy héa hop chta (IS,3'R,6'R 7'S,9'E)-6-clo-7-hydroxy-3,4-dihydro-
2H,15°H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0*5
.01%*]pentacosal9,16,18,24]teiraen]-15’-on 13',13'-dioxit (tr budc 2, 0,112 g, 0,196
mmol) va platin (IV) oxit (0,045 g, 0,196 mmol) trong EtOAc (33 mL) trong mbi
trwong khi Hy ¢ nhiét dd mdi truong trong 3 gio. Loc hén hop nay qua dau loc dang
6ng tiém dé loai bd chit xvc téc rén va ¢d dung dich dé tao ra hop chét néu & d&
muc (112 mg) dudi dang chét rin mau trang. 'H NMR (400 MHz, CD,Cl) & 8,93
(m, 1H), 7,71 (m, 1H), 7,15 (m, 3H), 7,09 (d, J=2,35 Hz, 1H), 6,95 (m, 1H), 4,10
(m, 2H), 3,78-3,62 (m, 4H), 3,46-3,34 (m, 1H), 3,26 (d, J/=14,28 Hz, 1H), 3,16 (dd,
J=9,00, 15,26 Hz, 1H), 2,82-2,71 (m, 2H), 2,45-2,33 (m, 1H), 2,26-2,16 (m, 1H),
2,08-1,16 (m, 17H). m/z (ESI, ion dwong) 573,2 (M+H)".

Vidu 11. (1S8,3'R,6'R,7'S,8'E,12'R)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-
2H,1 5'H-spiro{naphtalen- 1 ,722’-'[20]0xa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.03’6.019’24]péntacosa[8,16, 18,24]tetraen]-15’-on 13',13'-‘dioxit va
Vidu 12. (18,3'R,6'R,7'S,8'E,12'S)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%**]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Viduy 11 Vidy 12

. Hop chét néu & d& muc duge didu ché theo cach tuong tu véi cach duge md
t4 trong vi du 2 bang céach st dung hdn hop chita (R)-hex-5-en-sulfonamit (hgp chét
trung gian EE20) va (S)-hex-5-en-sulfonamit (hgp chét trung gian EE202) va tach
dugc san phdm mong muén 1a (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-7"-hydroxy-12'-
metyl;3 ,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetra
xyclo[14.7.2.0%6,01%*]pentacosa[8,16,18,24]tetraen]-15-on  13',13'-dioxit (epime
tht nhit di ra tr hé théng HPLC diéu ché pha ddo, vi du 11) va
(18,3'R,6'R,7'S,8'E,12'S)-6-clo-7'"-hydroxy-12'-metyl-3,4-dihydro-2H, 15'H-spiro
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[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%5.0'?*]pentacosa
(8,16,18,24}tetraen]-15’-on 13',13'-dioxit (epime th hai di ra tit hé théng HPLC:
didu ché pha ddo, vi du 12). Chu tric ddng tinh thé cta hop chét vi du 11 khing
dinh ring nhém metyl tai vi tri 12 ¢6 cdu hinh héa hoc lap thé R.
(1S8,3'R,6'R,7'S,8'E,12'R)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-2H,15H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.03¢.01%>*]pentacosa
[8,16,18,24]tetraen]-15"-on 13',13"-dioxit: 'H NMR (400 MHz, CD3OD) § 7,74 (d,
J=8,0 Hz, 1H), 7,19 (dd, J=3,5, 11,5 Hz, 1H), 7,12 (d, /~=1,8 Hz, 1H), 7,01 (d, J=9,2
Hz, 1H), 7,01 (d, J=7,6 Hz, 1H), 6,94 (d, /=8,0 Hz, 1H), 6,88 (s, 1H), 5,89 - 5,81
(m, 1H), 5,73 (dd, /~7,4, 14,5 Hz, 1H), 4,22 (dd, J=3,5, 7,6 Hz, 1H), 4,18 - 4,12 (m,
1H), 4,09 (d, J=2,0 Hz, 2H), 3,85 (d, J=15,1 Hz, 1H), 3,85 (d, J=15,3 Hz, 1H), 3,68
(d, J=14,1 Hz, 1H), 3,08 (dd, J=10,2, 15,1 Hz, 1H), 2,87 - 2,73 (m, 2H), 2,48 - 2,18
(m, 4H), 2,11 (d, /~13,7 Hz, 1H), 2,05 - 1,65 (m, 8H), 1,52 (d, J=6,8 Hz, 3H), 1,47
- 1,41 (m, 1H). m/z (ESI, ion dwong) 585,2 (M+H)"; (1S,3'R,6'R,7'S,8'E,12'S)-6--
clo-7'-hydroxy-12'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]
thia[ i ,14]diazatetraxyclo[14.7.2.0%%.01%>*]pentacosa[8,16,18,24]tetraen]-15’-on
13';13:'-didxif: 'H NMR (400 MHz, CD30D) & 7,73 (d, /=9,2 Hz, 1H), 7,19 (dd,
J=2,5, 8,6 Hz, 1H), 7,13-(d, /=2,3 Hz, 1H), 7,12 - 7,10 (m, 1H), 7,05 (dd, J=1,8, 8,0
Hz, 1H), 6,94 (d, J=8,6 Hz, 1H), 5,93 - 5,83 (m, 1H), 5,65 (dd, J=5,5, 15,5 Hz, 1H),
4,12 (d, J=6,8 Hz, 2H), 4,06 (dd, J~4,1, 10,2 Hz, 1H), 3,91 (dd, J=6,3, 12,5 Hz,
1H), 3,67 - 3,55 (m, 2H), 3,53 - 3,46 (m, 1H), 3,29 - 3,08 (m, 1H), 2,88 - 2,70 (m,
2H), 2,64 - 2,52 (m, 1H), 2,49 - 2,31 (m, 2H), 1,98 - 1,91 (m, 3H), 1,99 - 1,89 (m,
4H), 1,86 - 1,73 (m, 4H), 1,49 (d, /=7,4 Hz, 3H). m/z (ESI, ion dwong) 585,2
(M+H)+.

Vidu 13. (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-7'-metoxy-12'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1 ,22'-[20]oxa[13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit
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Hop chit néu ¢ @& muc duge didu ché theo cach twong tu véi cach duoc mod
ta trong vi du 4 béng cach sir dung (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-7'-hydroxy-12'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetra
xyclo[14.7.2.0%6.0'*]pentacosa[8,16,18,24] tetraen]-15-on 13',13'-dioxit (vi du
11) va tach dugc sin phdm mong muén 1a (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-7'-:
metoxy-12'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen- lv,22’-[20]oxa[1 3]thia[1,14]
diazatetraxyclo[14.7.2.035.01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
duéi dang chit rén mau tréng. H NMR (400 MHz, CD3;0D) § 7,75 (d, J=8,4 Hz,
1H), 7,19 (dd, J=1,8, 8,8 Hz, 1H), 7,12 (d, J=2,0 Hz, 1H), 7,00 (dd, J=2,2, 7,8 Hz,
1H), 6,95 (d, /=8,4 Hz, 1H), 6,86 (d, J=1,6 Hz, 1H), 5,92 - 5,84 (m, 1H), 5,58 (dd,
J=9,0, 15,1 Hz, 1H), 4,85 - 4,85 (m, 1H), 4,20 (ddd, J=3,0, 6,7, 9,8 Hz, 1H), 4,08
(d, J/=2,2 Hz, 2H), 3,86 (d, J/~=15,3 Hz, 1H), 3,73 (dd, J=2,9, 8,6 Hz, 1H), 3,67 (d,
J=14,1 Hz, 1H), 3,26 - 3,23 (m, 3H), 3,08 (dd, J=10,3, 15,2 Hz, 1H), 2,88 - 2,72 (m,
2H), 2,54 - 2,25 (m, 4H), 2,12 (d, J=13,1 Hz, 1H), 1,99 - 1,71 (m, 7H), 1,53 (d,
J=6,8 Hz, 3H), 1,50 - 1,40 (m, 1H). m/z (ESI, ion duong) 599,2 (M+H)".

Vi du 14. (18 3R,6'R,7'S,12'R)-6-clo-7"-hydroxy-12'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%24]
pentacosa[16,1 8,24]trien]-15"-on 13',13'-dioxit

Bu()‘c.j‘l : (S)-6'-clo-5-(((1R,2R)-2-((S)-1 -hydroxybut-3-en- 1-yl)xyclobutyl)metyl)-N-
((R)-pent-4-en-2-ylsulfonyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[ benzo[b][ 1,4]

oxazepin-3,1'-naphtalen]-7-carboxamit

Hop chét néu & dé muc duoc tdng hop tir axit (S)-6'-clo-5-(((1R,2R)-2-((S)-
1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2"H-spiro[benzo
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[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (hop chét trung gian AAI3A; 166
mg, 0,344 mmol) va (R)-pent-4-en-2-sulfonamit (hgp chét trung gian EE17; 87 mg,
0,585 mmol) theo quy trinh dwgc md ta trong vi du 2, buée 1. Tinh ché nguyén lidu.
thd nay, thu dugec  (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-
yl)xyclobutyl)metyl)-N-((R)-pent-4-en-2-ylsulfonyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit (134 mg, 0,219 mmol,
hiéu suit 63,5%).

Buéce 2. (1S,3'R,6'R,7'S,9'E,12'R)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-2H, 15'H-
spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo[ 14.7.2.03-6.01%24]
pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (1S,3'R,6'R,7'S,9'Z,12'R)-6-
clo-7'-hydroxy-12'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]
thia[1,14]diazatetraxyclo[14.7.2.0%¢.0**]pentacosa[9,16,18,24]tetraen]-15"-on
13',13'-dioxit | D |
OH OH
c \ ¢l m
DY DY
.§=0 .§=0
o : o

Nap (8)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)
-N-((R)-pent-4-en-2-ylsulfonyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]

va

oxazepin-3,1’-naphtalen]-7-carboxamit (134 mg, 0,219 mmol) trong toluen (146,00
mL) vao binh d4y tron dung tich 500 mL. Khudy hér hop ndy & nhiét d6 méi trudng
trong 10 phut dé hoa tan nguyén liéu ddu dang rén va sau d6 thuc hién ba chu ky
rt/nap lai khi N, d6i v6i hdn hop nay. Thém dung dich HoVeyda.—-Grust I 274
mg, 0,044 rhmol) trong toluen (8 mL) & nhiét dé méi trudng vao dung dich déng
nhét né\iy. Khudy hdn hop nay & 106°C trong mdi trudng khi N trong 80 phut. Thdi
khong khi qua dung dich nay trong 10 phit dé khtr hoat tinh chit xtic tac va sau d6
¢6 hdn hop nay. Hip thu chét dau thé sAm mau 1én trén nat SiO, gel va tinh ché
bang k¥ thuat sic ky qua cot ISCO 24 g, rira giai bing EtOAc 10% dén 20% dén
40% (chtra AcOH 0,3%) trong Hex trong thoi gian 90 phut dé tao ra hdn hop cua

cac hop chat néu ¢ dé muc.
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Budc 3: (1S,3'R,6'R,7'S,12'R)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-2H,15H-
spiro [naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxyclo[14.7.2.0%6.01%24]
pentacosa[16,18 ,24]trien]-15"-on 13',13'-dioxit

EZ
Iz
\
N
I
(@]

Hop chit néu & d& muc (94 mg, 0,160 mmol, hiéu suit 79%) dugc tdng hop -
tir hdn hop chira (1S,3'R,6'R,7'S,9'E,12'R)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo[14.7.2.0%¢
.01%24]pentacosal9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (1S,3'R,6'R,7'S,
9'Z,12'R)-6-clo-7"-hydroxy-12'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-
[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.0%°.0!°**|pentacosa[9,16,18,24]
tetraen]-15-on 13',13'-dioxit (tir budc 2, 119 mg, 0,203 mmol) theo quy trinh dugc
mo ta trong vi du 6. 'H NMR (400 MHz, CD,Cl) 8 9,03 (br. s., 1H), 7,71 (d, J=8,4
Hz, 1H), 7,16 (dd, /=23, 8,4 Hz, 1H), 7,13 (dd, J=2,2, 8,2 Hz, 1H), 7,10 (br. s.,
1H), 7,09 (d, J/=2,3 Hz, 1H), 6,93 (d, J/=8,2 Hz, 1H), 4,09 (s, 2H), 3,86 (td, J=5,3,
6,8 Hz, 1H), 3,74 (d, J=14,1 Hz, 1H), 3,70 (br. s., 1H), 3,65 (d, J=14,9 Hz, 1H),
3,25 (d, J/=14,1 Hz, 1H), 3,13 (dd, J=8,2, 15,5 Hz, 1H), 2,85 - 2,68 (m, 2H), 2,44
(quin, J=8,8 Hz, 1H), 2,25 (ddd, J=5,5, 9,6, 17,8 Hz, 1H), 2,04 - 1,94 (m, 2H), 1,89
(dt, J=5,0, 9,5 Hz, 2H), 1,85 - 1,77 (m, 2H), 1,76 - 1,68 (m, 2H), 1,68 - 1,60 (m,
4H), 1,60 - 1,50 (m, 3H), 1,48 (d, /=7,0 Hz, 3H), 1,46 - 1,35 (m, 2H). MS (ESL ion
duong) m/z 587,1 (M+H)". '

Vi du;:{l 5. (18,3'R,6'R,7'S,12'S)-6-clo-7"-hydroxy-12'-metyl-3,4-dihydro-2H,15'H-
spiro g[naphtalen-} ,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%.01%24]
pentacosa[16,18,24]trien]-15"-on 13',13'-dioxit
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Bude 1: (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-N-
((S)-pent-4-en-2-ylsulfonyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]

oxazepin-3,1'-naphtalen]-7-carboxamit

OH |
cl ﬁ)<
g(N g s:o

9]

Hop chét néu & d& muc dwoc téng hop tir axit (S)-6'-clo-5-((1R,2R)-2-((S)-
1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2"H-spiro[benzo
[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (hop chit trung gian AA13A; 15 mg,
0,031 mmol) va (S)-pent-4-en-2-sulfonamit (hop chét trung gian EE172; 5,6 mg,
0,037 mmol) theo quy trinh dugc mé ta trong vi du 2, bude 1. Tinh ché nguyén liéu
thd nay, thu duogc  (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-:
yl)xyclobutyl)metyl)-N—((S)-pent-4-en-2-ylsulfonyl)-3',4,4',5-tefrahydr0-2H,2'H-
spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit (19 mg, 0,031 mmol).

Bude 2: (1S,3'R,6R,7'S,9'Z,12'S)-6-clo-7"-hydroxy-12"-metyl-3 4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%24]
pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (1S,3'R,6'R,7'S,9'E,12'S)-6-
clo-7’-h_ydroxy- 12'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]
thia[1,14]diazatetraxyclo[14.7.2.0%.01%?*|pentacosa[9,16,18,24]tetraen]-15’-on
13',13"-dioxit | |

_Hop chét néu & d& muc dugc tong hop tir (S)-6"-clo-5-(((1R,2R)-2-((S)-1-
hydroXybut—3-en—1-yl)xyclobutyl)metyl)-N-((S)-pent-4-en-2-ylsu1fonyl)-3',4,4',5-
tetra hydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit (tir
buéde 1, 42,5 mg, 0,067 mmol) theo quy trinh dugec md ta trong vi du 14, bude 2.
Tinh ché bing k¥ thuat sic ky qua cot ISCO 24 g, rira gidi bing EtOAc 10% dén
20% dén 40% (chita AcOH 0,3%) trong Hex trong thdi gian 90 phut, tiép theo 13
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tinh ché 14n thé hai qua cot ISCO 12 g, rira gizi bing EtOAc 0% dén 30% (chira
AcOH 0,3%) trong Hex, thu dugc (1S,3'R,6'R,7'S,9'Z,12'S)-6-clo-7'-hydroxy-12'-
metyl-3,4-dihydro-2H,15'H-spiro[raphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetra
xyclo[14.7.2.0%9.0'%**]pentacosa[9,16,18,24]tetraen]-15’-on  13',13'-dioxit  dudi
dang chit déng phén rira giai thir nhét (13,4 mg, 0,02.3 mmol, hiéu suét 34,3%) va
(1S,3'R,6'R,7'S,9'E,12'S)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-2H,15H-spiro
[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxyclo[ 14.7.2.0%¢.01%**]pentacosa
[9,16,18,24]tetraen]-15’-on 13',13'-dioxit thu duogc dudi dang chit ddng phan rira
giai tht hai (13,2 mg, 0,023 mmol, hiéu suét 34,3%).

Buée 3: (1S,3R,6'R,7'S,12'S)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diezatetraxyclo[14.7.2.0%6.01%24]
pentacosa[16,18,24]trien]-15'-on 13',13'-dioxit

Hop chit néu & d& muc (7,5 mg, 0,013 mmol, hidu sudt 71%) dugc tbng hop
tir hdn hop chira (1S,3'R,6'R,7'S,9'E,12'S)-6-clo-7'-hydroxy-12'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%
.019’24]pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (IS,3'R,6'R,7'S,

97, 1‘2'S)-6-clo-7’-hydroxy- 12'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-
[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.036.0'%**]pentacosa[9,16,18,24] -
tetraeﬁ]-lS’-on 13',13'-dioxit (tir budc 2, 10,8 mg, 0,018 mmol) theo quy trinh dugce
md ta icjro‘ng vi dy 6. "H NMR {400 MHz, CD,Cl») 3 9,72 (br. s., 1H), 7,71 (d, /=8,6
Hz, 1H), 7,30 (dd, J=2,0, 8,4 Hz, 1H), 7,28 (s, 1H), 7,16 (dd, J=2,4, 8,5 Hz, 1H),
7,09 (d, J=2,3 Hz, 1H), 6,94 (d, J/=8,4 Hz, 1H), 4,10 - 4,05 (m, 2H), 3,85 - 3,76 (m,
1H), 3,70 (d, J=15,1 Hz, 1H), 3,60 (br. s., 1H), 3,60 (d, /=13,9 Hz, 1H), 3,26 (d,
J=14,3 Hz, 1H), 3,23 - 3,14 (m, 1H), 2,83 - 2,69 (m, 2H), 2,33 (quin, J=8,6 Hz, 1H),
2,12 (quin, J=8,2 Hz, 1H), 2,04 - 1,94 (m, 2H), 1,94 - 1,85 (m, 1H), 1,84 - 1,71 (m,
5H), 1,71 - 1,64 (m, 2H), 1,64 - 1,52 (m, 3H), 1,49 (d, J=7,2 Hz, 3H), 1,52 - 1,43
(m, 2H), 1,38 - 1,28 (m, 2H). MS (ESI, ion duong) m/z 587,2 (M+H)".
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Vi du 16. (1S,3'R,6'R,7'S,12'R)-6-clo-7'-metoxy-12'-metyl-3,4-dihydro-2H,15'H-
spiro [naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.036.01%:24]
pentacosa[16,18, 24]trien]-15'-on 13',13'-dioxit '

Khudy hdn hqp chra (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-7"-metoxy-12'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%°. 0'%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (vi du 13; 5
mg, 8,34 pmol) va platin (IV) oxit (0,379 mg, 1,67 pmol, Omega) trong EtOAc (2,8
mL) trong mdi truedng khi Hy (binh cdu) & nhiét do trong phong trong 3 gid, sau d6
loc qua Celite® dé loai bé chét xtic tac rén, ¢6 va tinh ché bang ki thuat HPLC diéu
ché pha dao (cot Gemini™ Prep Cis 5 pm; dung dich rira giai gradien MeCN 40%
dén 95% trong H,0, trong d6 ca hai dung mdi déu chtra TFA 0,1%, phuong phap 30
phat) dé thu dugc (1S,3'R,6'R,7'S,12'R)-6-clo-7'-metoxy-12"-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%6
.01924|pentacosa[16,18,24]trien]-15"-on 13',13'-dioxit (4,4 mg, 7,32 pmol). '"H NMR-
(400 MHz, CD30OD) 6 7,73 (d, J=8.,4 Hz, 1H), 7,16 (d, J=8,7 Hz, 1H), 7,11 - 7,03
(m, 2H), 6,93 (d, /=9,1 Hz, 2H), 4,14 - 4,03 (m, 3H), 3,83 (d, J=14,7 Hz, 1H), 3,69
(d, J=14,3 Hz, 1H), 3,33 - 3,29 (m, 3H chdng 14n v6i phd ctia dung mdi), 3,23 (d,
J=14,5 Hz, 1H), 3,06 (dd, J=9,1, 15,4 Hz, 1H), 2,85 - 2,71 (m, 2H), 2,62 (d, /=8,2
Hz, 1H), 2,36 (t, J=8,5 Hz, 1H), 2,10 - 1,84 (m, 5H), 1,84 - 1,56 (m, 6H), 1,55 -
1,40 (m, 6H), 1,38 - 1,24 (m, 3H). m/z (ESI, ion duong) 601,2 (M+H)™
Vi du 17. (18,3R,6R,7'S,8E,12'R)-6-clo-12'-etyl-7"-hydroxy-3,4-dihydro-2H,15'H-
spiro [naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%¢]
pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit, |
Vidu 18. (1S,3'R,6'R,7'S,8'Z,12'R)-6-clo-12"-etyl-7"-hydroxy-3,4-dihydro-2H,15'H-
spiro [naphtalen- 1.,22'-[20]oxa[13]thia[1, 14]diazatetraxyclo[14.7.2.0%6,01%-24]
pentacosa[8,16,18,24]tetraen]-15"-on i3',13'—dioxit va
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Vidu 19. (15,3'R,6'R,7'S,8'E,12'S)-6-clo-12'-etyl-7"-hydroxy-3,4-dihydro-2H, 15'H-
spiro [naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo[14.7.2.036.01%24]
pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Vidu 17 Vidu 18 Vidu 19

Hop chit néu & d¢& muc duoc diéu ché theo cach tuong ty véi cach duogce mél
ta trong vi du 2 bang céach st dung axit (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxyalyl)
xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic (hop chat trung gian AA11A) va hdn hop raxemic cia (R)-
hept-6-en-3-sulfonamit (hop chat trung gian EE21) va (S)-hept-6-en-3-sulfonamit
(h(_)p chit trung gian EE212) va tich dwoc céc san phdm mong mubn la
(18,3'R,6'R,7'S,8'E, 12'R)-6-clo-12"-etyl-7-hydroxy-3,4-dihydro-2H, 1 5'H-spiro
[naphtalen- 1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.036.01%**]pentacosa
[8,16,18,24]tetraen]-15-on 13',13'-dioxit (vi du 17) duc’rj dang chét d@)ng phén chinh
rira giai the nhdt di ra khoi hé théng HPLC didu ché pha dao,
(1S,3'R,6'R,7'S,8'Z,12'R)-6-clo- 1?2'-etyl-7'-hydr0xy-3,4-dihydro-2H, 15'H-spiro |
[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.0°.01%**]pentacosa
[8,16,18,24]tetracn]-15-on 13',13"-dioxit (vi du 18) dudi dang chit dong phan phy
rira gidi thi hai di ra khéi hé théng HPLC didu ché pha déao va
(18,3'R,6'R,7'S,8'E,12'S)-6-clo-12'-etyl-7"-hydroxy-3,4-dihydro-2H, 15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxyclo[ 14.7.2.0%.0!%?*]pentacosa
[8,16,18,24]tetraen] -15°-on 13',13'-dioxit (vi du 19) dudi dang chit ddng phan
chinh rra giai thd ba di ra khéi hé théng HPLC didu ché pha dao.
(1S,3'R,6'R,7'S,8'E,12'R)-6-clo-12'-etyl-7'-hydroxy-3,4-dihydro-2H, 15'H-spiro
[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.01%?*pentacosa
[8,16,18,24]tetraen]-15-on 13',13'-dioxit (vi du 17): 'H NMR (400 MHz, CD;0D)
8 7,75 (d, /=8,4 Hz, 1H), 7,19 (dd, J=2,0, 8,8 Hz, 1H), 7,12 (d, J/=2,2 Hz, 1H), 7,00
(dd, J=1,8, 8,0 Hz, 1H), 6,93 (d, J=8,2 Hz, 1H), 6,87 (d, J=1,6 Hz, 1H), 5,90 - 5,82
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(m, 1H), 5,73 (dd, J=7,8, 15,1 Hz, IH), 4,21 (dd, J=3,7, 7,8 Hz, 1H), 4,09 (dd,
J=12,1, 14,7 Hz, 2H), 4,02 (dd, J=6,5, 13,5 Hz, 1H), 3,35 (d, J~=15,1 Hz, 1H), 3,68
(d, J=14,1 Hz, 1H), 3,29 (d, J=14,3 Hz, 1H), 3,08 (dd, /~10,0, 15,3 Hz, 1H), 2,88 -
2,73 (m, 2H), 2,46 - 2,22 (m, 4H), 2,16 - 2,05 (m, 2H), 2,02 - 1,79 (m, 8H), 1,73
(dd, J=9,0, 17,6 Hz, 1H), 1,46 (t, J=12,6 Hz, 1H), 1,20 (t, /=7,5 Hz, 3H). m/z (ESI,
ion duong) 599,2 M+H)"; (1S,3'R,6'R,7'S,8'Z,12'R)-6-clo-12"-etyl-7"-hydroxy-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[Z0]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.036.01%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit (vi du 18). 'H
NMR (500 MHz, CDs;OD) ¢ 7,75 (d, J=8,6 Hz, 1H), 7,19 (dd, /=2,3, 8,4 Hz, 1H),
7,12 {d, J=2,2 Hz, 1H), 7,03 (dd, J=2,0, 8,1 Hz, 1H), 6,97 - 6,92 (m, 2H), 5,62 -
5.55 (m, 2H), 4,49 (dd, J=3,5, 7,9 Hz, 1H), 4,09 (dd, J=12,5, 21,8 Hz, 2H), 3,88 (d,
J=15,7 Hz, 1H), 3,71 (d, J/~=14,4 Hz, 1H), 3,62 (br. s., 1H), 2,87 - 2,74 (m, 2H), 2,49
- 2,38 (m, 3H), 2,26 - 2,10 (m, 3H), 2,06 - 1,89 (m, 8H), 1,84 - 1,73 (m, 3H), 1,55 -
1,40 (m, 1H), 1,16 (t, J=7,5 Hz, 3H). m/z (ESI, ion duong) 599,2 (M+H)"; va
(1S,3'R,6'R,7'S,8'E,12'S)-6-clo- 12’-etyl-7'-hydroxy-3,4-dihydro-2H, 15'H-spiro
[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.0"**]pentacosa
[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (vi du 19): 'H NMR (400 MHz, CD;0D)
0 7,74 (d, J=8,6 Hz, 1H), 7,19 (dd, J=2,3, 8,4 Hz, 1H), 7,13 (d, /=2,2 Hz, 1H), 7,08
- 7,02 (m, 2H), 6,95 (d, J=9,0 Hz, 1H), 5,92 (ddd, J=5,9, 14,7, 21,5 Hz, 1H), 5,66
(dd, J=6,1, 15,3 Hz, 1H), 4,15 - 4,05 (m, 3H), 3,74 - 3,62 (m, 3H), 3,47 (d, J~14,3
Hz, 1H), 3,51 - 3,43 (m, 1H), 2,88 - 2,74 (m, 2H), 2,58 - 2,33 (m, 3H), 2,24 - 2,03
(m, 4H), 1,97 - 1,73 (m, 8H), 1,63 - 1,45 (m, 1H), 1,17 (t, J=7.5 Hz, 3H). m/z (ES]I,
ion 4uong) 599,2 (M+H)*

Vi d1;1,>20. (1S,3'R,6'R,7'S,8'E, 12'R)-6-clo-12"-etyl-7"-metoxy-3 ,4-dihydrd-2H, 15'H-
spiro fnaphtalen- 1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.036.01%24]
pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit |
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Hop chit néu & dé muc dugc diéu ché theo cach twong ty v6i cach duge mo
t4 trong vi dy 4 bing cach sir dung (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-12'-etyl-7'-
hydrexy-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]
diazatetraxyclo[14.7.2.0%.0%*|pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit
(vidn 17) va tach dugce san phém mong mudn 12 (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-
12'-etyl-7'-metoxy-3,4-dihydro-2H, 15'"H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia
[1,14]diazatetraxyclo[14.7.2.0%6.0'%**|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-
dioxit dudi dang chét rin mau tring. '"H NMR (400 MHz, CD;0D) & 7,75 (d, J=8,6
Hz, 1H), 7,18 (dd, J=2,2, 8,6 Hz, 1H), 7,12 (d, /=2,0 Hz, 1H), 7,00 (dd, J=1,8, 8,2
Hz, 1H), 6,94 (d, J=8,0 [z, 1H), 6,86 (d, J/=1,6 Hz, 1H), 5,94 - 5,85 (m, 1H), 5,58
(dd, J=8,9, 15,2 Hz, 1H), 4,13 - 4,02 (m, 3H), 3,85 {d, /=14,9 Hz, 1H), 3,74 (dd,
J=3.9, 9,0 Hz, 1H), 3,68 (d, /=14,3 Hz, 1H), 3,26 (s, 3H), 3,22 - 3,04 (m, 1H), 2,88
- 2,73 (m, 2H), 2,54 - 2,39 (m, 2H), 2,33 (t, /<7,4 Hz, 2H), 2,12 (qd, J=7,3, 14,4
Hz, 2H), 2,02 - 1,69 (m, 10H), 1,45 (t, /<12,0 Hz, 1H), 1,21 (t, J/=7,5 Hz, 3H). m/z
(ESI, ion duong) 613,2 (M+H)".

Vi du 21. '(1 S,3'R,6'R,7'S,12'R)-6-clo-12'"-etyl-7'-metoxy-3,4-dihydro-2H, 1 S'H-'spirol
[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[ 14.7.2.0>%.0'%?*]pentacosa
[16,18,24]trien]-15'-on 13',13'-dioxit |

Hop chit néu & dé muc duogc didu ché theo cach tueng tiy véi cich duge md
ta tr(;ng vi du 6 bang cach sir dung (lS,3'R,6'R,7'S,8'E,12'R)-6-c_1()'-.12'-ety1—7'-
metoxy-3,4-dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetra
xyclo[14.7.2.0%6,01%2*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'"-dioxit (vi du 20).
va tach duoc cac san phém mong mudn 13 (1S,3'R,6'R,7'S,12'R)-6-clo-12'-etyl-7'-
fnetoxy-3 ,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia
[1,14]diazatetraxyclo [14.7.2.0%.0!°?*]pentacosa[16,18,24]trien]-15"-on 13',13'-
dioxit. 'TH NMR (500 MHz, CD3;0D) 6 7,76 (d, /=8,6 Hz, 1H), 7,19 (dd, J=2,3, 8,4
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Hz, 1H), 7,13 (d, /=2,2 Hz, 1H), 7,06 (dd, J/=2,0, 8,3 Hz, 1H), 7,00 (d, J/=1,7 Hz,
1H), 6,95 (d, J/=8,3 Hz, 1H), 4,11 (ddd, J=2,9, 12,0, 14,2 Hz, 2H), 3,88 - 3,81 (m,
2H), 3,69 (d, /=14,2 Hz, 1H), 3,30 (s, 3H), 3,12 (dd, J=8,1, 14,9 Hz, 1H), 2,86 -
2,74 (m, 2H), 2,69 - 2,62 (m, 1H), 2,35 (t, J=7,7 Hz, 1H), 2,15 - 2,05 (m, 2H), 2,01 -
1,85 (m, 5SH), 1,82 - 1,63 (m, 4H), 1,47 (br. s., SH), 1,42 - 1,24 (m, 4H), 1,18 (&,
J=7,6 Hz, 3H). m/z (ESI, ion duong) 615,2 (M+H)™ '
Vi du 22. (18,3R,6R,7'S,12'R)-12"-etyl-7"-hydroxy-3,4-dihydro-2H,15H-spiro’
[naphtalen-1,22'-[20]0xa[13]thia[1,14]diazatetraxyclo[14.7.2.03’6.019’24]peﬁtacosa
[16,18,24]trien]-15"-on 13',13'-dioxit

~( Khudy hén hop chira (18,3'R,6'R,7'S,8'Z,12'R)-6-clo-12'-etyl-7'-hydroxy-3,4-
dil;y(fro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.036.01%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit (vi du 18; 5,2
mg, 8,68 pumol) va paladi 10% trong luong (tinh theo trong luong kho) trén than
hoat tinh, uét (4.6 mg, 4,34 umol) trong EtOAc:EtOH véi ty 1€ 1:1 (3,0 mL) trong’
mdi trudng khi Ha & nhiét d6 trong phong qua dém, sau d6 loc qua Celite® dé loai
b6 chit xtic tac rin. C6 16p hitu co va tinh ché bang ky thuat HPLC didu ché pha
dao (cot Gemini™ Prep Cig 5 pm; dung dich rira gidi gradien MeCN 40% dén 95%
trong szO, trong d6 ca hai dung mdi déu chira TFA 0,1%, phuong phap 30 phut),
thu  dugc  (IS,3'R,6'R,7'S, 12'R)-12'-etyl-7'-hydroxy-3,4-dihydro-2H,15H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.0%¢.01%?*]pentacosa
[16,18,24]trien]-15"-on 13',13'-dioxit (1,9 mg, 3,35 pmol). 'H NMR (400 MHz,
CD;0D) & 7,77 (d, /=7,0 Hz, 1H), 7,21 - 7,02 (m, 4H), 6,97 (¢, J/=8,2 Hz, 1H), 6,93
(d, /2,2 Hz, 1H), 4,13 (dd, J=12,1, 22,7 Hz, 2H), 3,92 - 3,80 (m, 2H), 3,76 - 3,70
(m, 2H), 3,13 (dd, J=8;8, 19,2 Hz, 1H), 2,87 - 2,75 (m, 2H), 2,44 - 2,29 (m, 2H),
2,15 - 2,04 (m, 2H), 1,99 - 1,37 (m, 17H), 1,18 (t, /=7,6 Hz, 3H). m/z (ESI, ion
duong) 567,2 (M+H)".
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Vi du 23. (iS,3'R,6'R,7'S,12'S)-6-clo-12'-etyl-7'-hydroxy-3,4-dihydro-2H,15H-
spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxycio[14.7.2.036.01924]
pentacosa[16,18,24]trien]-15'-on 13',13'-dioxit

Buéce 1: (S)-6'-clo-N-((R)-hex-5-en-3-ylsulfonyl)-5-(((1R,2R)-2-((S)-1-hydroxybut-
3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]
oxazepirn-3,1'-naphtalen]-7-carboxamit va (S)-6'-clo-N-((S)-hex-5-en-3-ylsulfonyl)-’
5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-
2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxamit

OH | OH |
cl Z cl Z
Kﬁv\)o g/\ va . ﬁ)o g‘\

o) 0

Cac hop chit néu & d& muc duge tdng hop tir axit (S)-6'-clo-5-(((1R,2R)-2-
((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2"H-spiro
[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (hop chit trung gian AA13A;
224 mg, 0,465 mmol) va hdn hop raxemic ciia (R)-hex-5-en-3-sulfonamit (hop chét
trung gian EE18) va (S)-hex-5-en-3-sulfonamit (hgp chit trung gian EE182; 167
mg, 1,023 mmol) theo quy trinh dugc mo ta trong vi du 2, budce 1. Tinh ché nguyén‘
liéu tho nay, thu dugc hdn hgp chtra (S)-6'-clo-N-((R)-hex-5-en-3-ylsulfonyl)-5-
((( 1R;2R)—2-((S)— 1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-
2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit va (S)-6'-clo-N-
((S)-hex-5-en-3-ylsulfonyl)-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)
metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1’-naphtalen]-7-

carboxamit (235 mg, 0,375 mmol, hi¢u suét 81%).

Buée 2. (1S,3'R,6'R,7'S,9'Z,12'S)-6-clo-12"-etyl-7'-hydroxy-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13 1thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01924]
pentacosa[9,16, 18,24]tetraen]-15’-on 13',13'-dioxit va (1s,3'r,6',7's,9'¢,12's)-6-clo-
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12'-etyl-7'-hydroxy-3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]
diazatetraxyclo[14.7.2.036.0'%**]pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit

OH OH
cl /S\/ i ‘ cl m
m ¢ Yy %\>< IS
. oj©/lk i va ojl_ij)\ e
Hop chit néu & & muc dugc téng hop tir hdn hop chira (8)-6'-clo-N-((R)-
hex-5-en-3-ylsulfonyl)-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)
metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1’-naphtalen]-7-
carboxamit va  (S)-6'-clo-N-((R)-hex-5-en-3-ylsulfonyl)-5-(((1R,2R)-2-((S)-1-
hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahy dro-2H,2'H-spiro[ benzo
[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit (tr budc 1, 235 mg, 0,375 mmol).
theo quy trinh dugc md ta trong vi du 14, bu(’ié 2. Tinh ché nguyén li¢u tho trudce
tién bang k¥ thuat sic ky qua cot ISCO 24 g, rira giai bang EtOAc 10% dén 20%
dén 40% (chtta AcOH 0,3%) trong Hex trong 60 phut dé tao ra hdn hop cta céc hop

chat néu & dé muc.

Bude 3: (1S,3'R,6'R,7'S,12'S)-6-clo-12'-etyl-7'-hydroxy-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%2*]pentacosa
[16,18, 24]trien]-15"-on 13',13'-dioxit

Hop chit néu & d& muc (6,3 mg, 0,010 mmol, hi¢u suit 52,3%) dugc tong’
hop tr hdn hop chta (1S,3'R,6'R,7'S,9'Z,12'S)-6-clo-12"etyl-7-hydroxy-3,4-
dihydro-2H,15 "H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7f2.03’6.019’24]pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (1S,3'R,6'R,
7'S,9'E,12'S)-6-clo-12'-etyl-7"-hydroxy-3,4-dihydro-2H,15'H-spiro [naphtalen-1,22'-
[20]oxa[13]thia[1, 14]diazatetra>§)fclo[l4.7 2.0%6.01%?*Ipentacosa[9,16,18,24]tetraen]
-15’-on 13',13'-dioxit (tr bude 2, 12 mg, 0,020 mmol) theo quy trinh dugc md ta
trong vi du 6. 'H NMR (400 MHz, CD2Cl) 8 10,11 (br. s., 1H), 7,70 (d, J=8,6 Hz,
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1H), 7,36 (dd, J=2,1, 8,3 Hz, 1H), 7,28 (d, J=1,8 Hz, 1H), 7,15 (dd, J=2,3, 8,4 Hz,
1H), 7,08 (d, /=2,3 Hz, 1H), 6,93 (d, J=8,2 Hz, 1H), 4,06 (d, J=11,5 Hz, 1H), 3,99
(d, J=12,1 Hz, 1H), 3,76 (d, J/=15,5 Hz, 1H), 3,65 - 3,61 (m, 1H), 3,59 (d, J=14,1
Hz, 1H), 3,57 - 3,50 (m, 1H), 3,16 (d, J=14,3 Hz, 1H), 3,09 (dd, J=8,5, 15,2 Hz,
1H), 2,83 - 2,67 (m, 2H), 2,25 (quin, J=9,0 Hz, 1H), 2,20 - 2,08 (m, 3H), 2,03 - 1,88
(m, 3H), 1,89 - 1,74 (m, 7H), 1,72 - 1,57 (m, 3H), 1,55 - 1,39 (m, 2H), 1,36 - 1,19
(m, 2H), 1,10 (¢, J=7,4 Hz, 3H). MS (ESL ion duong) m/z 601,2 (M+H)".

Vi du 24. (1 S,3'R,6’R,7'S,8'E, 11'S,12'R)-6-clo-12'-etyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0>6.01%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

OH
=
Cl
' o
-0

Buée 1: (3R,4S)-N,N-bis(4-metoxybenzyl)-4-metylhept-6-en-3-sulfonamit  va.
(3S,4S)-N,N-bis(4-metoxybenzyl)-4-metylhept-6-en-3-sulfonamit

T A

.S=0
N

_8=0 .
O e, w0
MeO k@ MeO K@\
OMe OMe

Cac hop chit néu & @ muc duoc téng hop tir N,N-bis(4-

-
1

metoxybenzyl)propan-1-sulfonamit (hgp chit trung gian EE14; 1512 mg, 4,16
mmoflﬁ) va (R)-pent-4-en-2-yl 4-metylbenzensulfonat (dwoc didu ché theo quy trinh
néu tfrong tai liéu Sigman, M. S. et al.; J. Am. Chem. Soc., 2012, 134(28), 11408-
11411; 1999 mg, 8,32 mmol) theo quy trinh dugc mo ta trong vi du 26, bude 1.
(3R,48S)-N,N-bis(4-metoxybenzyl)-4-metylhept-6-en-3-sulfonamit va (35,4S)-N,N-
bis(4-metoxybenzyl)-4-metylhept-6-en-3-sulfonamit nhan dugc la hdn hop khong'
thé tach duogc (335 mg, 0,776 mmol, hiéu sudt 18,7%).

Buéde 2: (3R,4S)-4-metylhept-6-en-3-sulfonamit va (3S,4S)-4-metylhept-6-en-3-

sulfonamit
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7 7
va SN

.8=0 . _8=0
HzN \\O H2N \\O

Cac hop chit néu & d& muc dugc tdng hop tir (3R,4S)-N,N—bis(4-‘
metoxybenzyl)-4-metylhept-6-en-3-sulfonamit va (3S,4S)-N,N-bis(4-
metoxybenzyl)-4-metylhept-6-en-3-sulfonamit (335 mg, 0,776 mmol, budc 1) theo
quy trinh dugc md td trong vi du 26, budc 2. (3R,4S)-4-metylhept-6-en—3-.
sulfonamit va (38,45)-4-metylhept-6-en-3-sulfonamit nhan dwgc 1 hén hop khong
thé tach dwoc (67,6 mg, 0,35 mmol, hiéu suit 45,5%).

Buéc 3:  Axit  (S)-6'-clo-5-(((1R,2R)-2-((1S,5S,6R E)-1-hydroxy-5-metyl-6-
sulfamoyloct-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
[b][1,4]oxazepin-3,1' -naphtalen]-7-carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-
((18,58,6S,E)-1-hydroxy-5-metyl-6-sulfamoyloct-2-en- 1 -yl)xyclobutyl)metyl)-
3'4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-
carboxylic

OH OH

. — %
cl 0.0 cl 00
\‘S’/ \\S//
7\ 0 Y ONH, va 0 °NH,
= N
OH
O

et o

0
Céc hop chét néu & dé myc dugc téng hop tir axit (S)-6’-clo-5-(((1R,2R)-2-
((S.E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)metyi)-3°,4,4’,5-tetrahydro-2H,2 H-
spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylic (hop chit trung gian
AAILZA; 40 mg, 0,078 mmol) va hdn hop chta (3R,4S)-4-metylhept-6-en-3-
sulfqbnamit va (3S,45)-4-metylhept-6-en-3-sulfonamit (67,6 mg, 0,35 mmol) theo
quy §trinh duoc md ta trong vi du 26, bude 3. Hon hop chira axit (S)-6'-clo-5-
(((1R,2R)-2-((18,58,6R,E)-1-hydroxy-5-metyl-6-sulfamoyloct-2-en-1-yl)xyclo
butyl)fnetyl)-3 ',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-((1S,58,6S,E)-1-hydroxy-
5 -metyl-6-sulfamoyloct-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (46 mg, 0,073 mmol, higu.

suat 92%) duoc st dung cho budc tiép theo.
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Budée 4. (1S5,3'R,6'R,7'S,8E,11'S,12'R)-6-clo-12"-etyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxyclo
[14.7.2.0%6.0'%2*]pentacosa[8,16,18,24 tetraen]-15’-on 13',13'-dioxit

Hop chit néu ¢ d& muc dugc tdng hop tir axit (S)-6'-clo-5-(((1R,2R)-2-
((18,5S,6R,E)-1-hydroxy-5-metyl-6-sulfamoyloct-2-en-1-yl)xyclobutyl)metyl)-
3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-naphtalen]-7-
carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-((18,58,6S,E)-1-hydroxy-5-metyl-6-
sulfamoyloct-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (63 mg, 0,100 mmol) theo quy trinh’
duoc md.ta trong vi du 26, bude 4. Tinh ché nguyén lidu thd bing k§ thuat sic ky
qua cft vang ISCO 12 g, rira giai bang EtOAc 10-46-50% (chira AcOH 0,3%) trong
Hex trong 24 phut, d& tao ra (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-etyl-7'"-
hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro [naphtaIen— 1,22'- [20]bxa[ 13]thia
[1,14]diazatetraxyclo[14.7.2.0%6.01%2]pentacosa[8,16,18,24]tetraen]-15°-on 13',13'
dioxit dudi d_ang chit ddng phan chinh rira giai thtr hai. Tinh ché lai nguyén liéu nay
bang k¥ thuat sic ky qua cot vang ISCO 12 g, rira giai bing axeton 0-10% trong
DCM dé tao ra hop chét néu & d& muc (20 mg, 0,033 mmol, hiéu suét 32,7%). 'H
NMR (400 MHz, CD,Cl) & 8,33 (br. s., 1H), 7,71 (d, J=8,4 Hz, 1H), 7,17 (dd,
J=2,3, 8,4 Hz, 1H), 7,09 (d, J/=2,3 Hz, 1H), 6,96 - 6,88 (m, 3H), 5,86 (ddd, J=3,9,
9,0, 15,1 Hz, 1H), 5,71 (dd, J=8,2, 15,1 Hz, 1H), 4,22 (dd, J=3,9, 8,2 Hz, 1H), 4,09
- 4,08 (m, 2H), 3,98 (ddd, J=1,2, 3,7, 8,8 Hz, 1H), 3,82 (d, J/~14,7 Hz, 1H), 3,69 (d,’
J=14,3 Hz, 1H), 3,25 (d, J/~=14,3 Hz, 1H), 3,04 (dd, J=9,5, 15,4 Hz, 1H), 2,85 - 2,69
(m, 2H), 2,41 (ddd, J=3,7, 9.8, 18,4 Hz, 1H), 2,35 - 2,24 (m, 1H), 2,21 - 2,11 (m,
1H),2,10 - 2,03 (in, 2H), 1,99 - 1,90 (m, 3H), 1,90 - 1,74 (m, 5H), 1,67 (quin, J=9,5
Hz, 2H), 1,45 - 1,34 (m, 1H), 1,27 (t, J=7,4 Hz, 3H), 1,02 (d, J/~6,8 Hz, 3H). MS
(ESI, ion duong) m/z 613,0 (M+H)".

Vi du 25. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12"-etyl-7'-metoxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14] diazafetraxyclo
[14.7.2.0%°.0%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'"-dioxit
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Hop chit néu & d& muc dugc tdng hop tir (1S,3R,6'R,7'S,8'E,11'S,12'R)-6-
clo-12'-etyl-7'-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]
oxa[13]thia[1,14]diazatetraxyclo[14.7.2.0>6.0 19-~24]pe:ntacos.a[8, 16,18,24 tetraen]-
15’-on 13',13'-dioxit (vi du 24; 10 mg, 0,016 mmol) theo quy trinh dugc md ta trong
vi du 4. Tinh ché nguyén liéu thd nay bang k¥ thuat sic ky cot, rira giai bang EtOAc
10-40% (chta AcOH 0,3%) trong heptan, thu dugc (1S,3'R,6'R,7'S,8'E,11'S,12'R)-
6-clo-12'-etyl-7'-metoxy-11'-metyl-3,4-dihydro-2H, 1 5'H-spiro[naphtalen-1,22'-[20]
oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.0%6.0'%**]pentacosa[8,16,18,24]tetraen]-
15’-on 13',13'-dioxit (7,3 mg, 0,012 mmol, hi€u suét 71,4%). 'H NMR (500 MHz,l
CD2Cly) & 8,13 (s, 1H), 7,71 (d, J=8,6 Hz, 1H), 7,17 (dd, J=2,2, 8,6 Hz, 1H), 7,09
(d, /=2,0 Hz, 1H), 6,91 (s, 2H), 6,87 (s, 1H), 5,84 (ddd, J=3.4, 9,6, 15,1 Hz, 1H),
5,51 (dd, J=9.0, 15,2 Hz, 1H), 4,11 - 4,06 (m, 2H), 4,04 - 4,00 (m, 1H), 3,82 (d,
J=15,4 Hz, 1H), 3,69 (d, /=14,2 Hz, 1H), 3,64 (dd, J=3,3, 9,2 Hz, 1H), 3,25 (d,
J=14,2 Hz, 1H), 3,18 (s, 3H), 3,03 (dd, /=10,1, 15,3 Hz, 1H), 2,84 - 2,69 (m, 2H),
2,44 (ddd, J=3,2, 9,8, 18,6 Hz, 1H), 2,33 (quin, /=8,8 Hz, 1H), 2,28 - 2,21 (m, 1H),
2,15 - 2,09 (m, 1H), 2,09 - 2,02 (m, 2H), 2,01 - 1,90 (m, 3H), 1,90 - 1,73 (m, 4H),
1,72 - 1,61 (m, 1H), 1,39 (t, /=12,6 Hz, 1H), 1,28 (t, /=7,3 Hz, 3H), 1,02 (d, J=6,8
Hz, 3H). MS (ESI, ion dwong) m/z 627,1 (M+H)".

Vidu 26. (1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.03’6.019’24]pentacosa[8, 16,18,24]tetraen]-15-on 13',13'-dioxit hoic
(1S,3'R,6R,7'S,8E,11'R,12'S)-6-clo-7"-hydroxy-11',12"-dimetyl-3,4-dihydro-2H,

15 'H-'épiro [naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.036.01%24]
pentaéosa[S, 16,18,24]tetraen]-15"-on 13',13'-dioxit ‘
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Budéce 1: (2R,3R)-N,N-bis(4-metoxybenzyl)-3-metylhex-5-en-2-sulfonamit va
(2S,3R)-N,N-bis(4-metoxybenzyl)-3-metylhex-5-en-2-sulfonamit

OMe ~CMe

Chung cit dong soi N,N-bis(4-metoxybenzyl)etansulfonamit (hgp chét trung
gian EE13; 1030 mg, 2,95 mmol) trong toluen trong chin khong trong 2 gid. Thém
THF vao trong mdi trudng khi argon va 1am lanh dung dich nay dén -78°C. Sau d6
thém dung dich N-butyllithi (2,5 M trong Hex, 1,533 mL, 3,83 mmol) vao va khudy
hén hop nay & -78°C trong 60 phut. Thém (S)-pent-4-en-2-yl 4-
metylbenzensulfonat (dugc didu ché theo quy trinh néu trong tai li¢u Sigman, M. S.l
et al., J. Am. Chem. Soc., 2012, 134(28), 11408-11411; 1417 mg, 5,90 mmol) duéi
dang dung dich véi thé tich 12 3 mL vao. Sau d6 thém THF vao. Sau 5 phut, dé hdn
hop nay 4m 1én dén nhiét d6 moéi truong va khudy qua dém trong moi tredng khi
argon. Dap tit phan tng bing NH4Cl bdo hoa va chiét bing EtOAc, lam kho trén
MgSOs va ¢6. Nap nguyén liéu thd vao éng SiO, gel va tinh ché bang ky thuat sic
ky qua cot ISCO 40 g, rira giai bing EtOAc 5% dén 10% dén 20% dén 40% trong
Hex, dé tao ra hdn hop cua céc hop chit néu & dé muc véi ty 1€ 2,3:1 (420 mg, 1,00

mmol, hiéu suét 34,1%).

Budc ' 2: (2R,3R)-3-metylhex-5-en-2-sulfonamit va (2S,3R)-3-metylhex-5-en-2-

= =
el 4 e K
va

.S=0 .S=0
HN G HN o

sulfonamit

Thém tr tr axit trifloaxetic (2,99 mL, 40,2 mmcl) vao dung dich chira

(2R,3R)-N,N-bis(4-metoxybenzyl)-3-metylhex-5-en-2-sulfonamit va (ZS,'3R)-N,N-
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bis(4-metoxybenzyl)-3-metylhex-5-en-2-sulfonamit (hdn hop cta cac chit dong
phan khdng ddi quang voi ty 1€ 2,3:1; 420 mg, 1,00 mmol) va anisol (1,093 mL,
10,06 mmol) trong DCM (5,029 mL) & nhiét do mdi trudng. Sau khi khudy qua
dém, c6 hdn hop nay. Pha lodng phén cin bing EtOAc, rira bing NaHCO; bdo hoa,
chiét nguoc bang EtOAc, 1am kho trén MgSOs va ¢b. Tinh ché nguyén liéu tho bing
k¥ thuét sic ky trén cot vang ISCO 24 g, rira giai bang gradien EtOAc 0-50% trong
Hex) dé tao ra hdn hop cda cac hop chit néu & d& muc véi ty 1€ 2,3:1 (153 mg,
0,863 mmol, hi¢u suit 86%).

Buéc 3: Axit (S)-6'-clo-5-(((1R,2R)-2-((18S,5R,6R,E)-1-hydroxy-5-metyl-6-
sulfamoyihept-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2"H-spiro [benzo-
ib][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-
((1S,5R,6S8,E)-1-hydroxy-5-metyl-6-sulfamoylhept-2-en-1-yl)xyclobutyl)metyl)-
3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1'-naphtalen]-7-

carboxylic

_ Nap axit (S)-6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)
métyl)-3 ",4,4' 5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-naphtalen]-7-
carboxylic (hop chét trung gian AAI12A; 75 mg, 0,147 mmol) va hdn hop cla
(2R,3R)-3-me‘tylhex—S-en-2-sulfohamit va (28, 3R)-3-metylhex—5-en—2¥su1f6namit
(153 mg, 0,863 mmol) trong 1,2-DCE (2,101 mL) v6i ty 1¢ 2,3:1 vao lo. Phun khi
argon;qua dung dich, sau do thém Hoveyda-Grubbs II (9,21 mg, 0,015 mmol) dudi
dang idung dich trong 1 mL 1,2-DCE & nhiét d§ moi truéng vao. Khudy hdn hop thu
duogc ::(,phun khi argon va thong khi cho l9) & nhiét do moi trudag. Sau 2 gid, phun
kh(“)ng"% khi qua hdn hop phan timg trong 5 phut va loc dé tich homodime sulfonamit
khéng'_{an. Nap truc tiép dich loc nay vao cot vang ISCO 12 g va tinh ché rira giai
bing ]ithAc 0-20-50-100% trong Hex trong 16 phat dé thu dwoc hdn hop clia cac
hop chét néu & d& muc (74 mg, 0,120 mmol, hiéu sut 82%).
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Budc 4. (1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13}thia[ 1, 14]diazatetr_achlo
[14.7.2.0%6.0"*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13 - dioxit hoic
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7'-hydroxy-11',1 2'-dimétyl-3,4-dihydro-
2H, 1 S'H-spiro[naphtalen- 1,22'-[20]oxa[13]thia[1,14] diazatétraxyclo |
[14.7.2.0%6.01%**]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Thém N,N-dimetylpyridin-4-amin (24,90 mg, 0,204 mmol) vao dung dich
chtra axit (S)-6'-clo-5-(((1R,2R)-2-((1S,5R,6R,E)-1-hydroxy-5-metyl-6-
sulfamoylhept-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo .
[b][1,4]oxazepin-3;,1'-naphtalen]-7-carboxy1ic va axit (S)-6'-clo-5-(((1R,2R)-2-
{((1S,5R,68,E)-1-hydroxy-5-metyl-6-sulfamoylhept-2-en-1-yl)xyclobutyl)metyl)-

- 3',4,4' 5-tetrahydro-2H,2'H-spiro[ benzo[b][ 1,4]oxazepin-3, 1'-naphtalen]-7-
carboxylic (74 mg, 0,120 mmol) (d3 duoc chung cit ddng sdi truée v6i 2,0 mL
PhMe trong 3 gio) trong DCM (59,900 mL) & 0°C. Sau d6 thém tir tir timg phan nhd
N-(3-dimetylaminopropyl)-'N'-etylcarbodiimit hydroclorua (46,0 iﬁg, 0,240 mmol)
vao va khudy hén hop thu duogc trong khi dé 4m dén nhiét d6 moi trudng trong 15
giv. Rira hdn hop nay bang HCI IN va nudc mudi, chiét nguge dung dich nudce
bang EtOAc va lam khé cac 16p hitu co dd duoc gop lai trén magie sulfat khan, sau
d6 cb. Tinh ché nguyén lidu tho bang k¥ thuét sic ky qua cot vang ISCO 12 g, rira
giai bang EtOAc 10-40-50% (chira AcOH 0,3%) trong Hex trong 24 phut, dé tao ra
(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro|naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[ 14.7.2.03*°.
01%?*]pentacosa[8,16,18,24]tetraen]-15’-on  13',13'-dioxit hodc (1S,3'R,6'R,7'S,
8'E,11'R,12'S)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro
[naphiélen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.03’6.019’24]pentacosa
[8.16,18,24]tetraen]-15’-on 13',13"-dioxit dudi dang chit ddng phan chinh ria giai
tht nhit (19,5 mg, 0,033 mmol, higu suit 27,1%, dd tinh khiét 90%). "H NMR (400
MHz, CD>Cl,) & 8,31 (br. s., 1H), 7,65 (d, /=8,4 Hz, 1H), 7,62 (br. s., 1H), 7,14 (dd,
J=2.4, é,S Hz, 1H), 7,10 (d, /=2,3 Hz, 1H), 6,93 (dd, J=2,0, 8,2 Hz, 1H), 6,90 (d,
J=8,0 Hz, 1H), 5,66 (dd, J=3,7, 15,8 Hz, 1H), 5,58 - 5,45 (m, 1H), 4,22 (s, 2H), 4,15
- 4,08 (m, 2H), 3,87 (br. s., 1H), 3,74 (d, /~=13,9 Hz, 1H), 3,33 (d, J/=14,1 Hz, 1H),
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3,11 (&, J=13,9 Hz, 1H), 2,79 - 2,69 (m, 2H), 2,57 - 2,39 (m, 2H), 2,06 - 1,92 (m,
2H), 1,91 - 1,81 (m, 4H), 1,80 - 1,73 (m, 4H), 1,71 - 1,55 (m, 2H), 1,41 (d, J=7,4
Hz, 3H), 1,04 (d, J=6,7 Hz, 3H). MS (ESL ion duong) m/z 59,1 (M+H)".

Vidu27. (1 S,3'R,6'R,7'S,8'E,1 1'R,12'S)-6-clo-7"-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 |diazatetraxyclo
[14.7.2.036.0"*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20joxa{13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0"*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit -

Hop chit néu & & muc dugc tdng hop nhw duge md ta trong vi du 26, budc
4, Tach duoc (1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7"-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15 'H- spiro[naphtalen-1,22'-[20]oxa[ 13 ]fhia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%2*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hosic (1S,3'R,
6'R,7'S,8'E,11'R, 12’R)-6-clo;7'-hydroXy- 11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro
Inaphtalen-1,22"-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%6.01>**]pentacosa
[8,16,18,24]tetraen]-15’-on 13',13'-dioxit dudi dang chét déng phén phu rira giai thir
hai (11,5 mg, 0,019 mmol, hiéu suit 16,0%, do tinh khiét 95%). 'H NMR (400
MHz, CD,Cl,) 6 9,08 - 8,57 (m, 1H), 7,72 (d, /=8,4 Hz, 1H), 7,17 (dd, J=2,3, 8,6
Hz, 1H), 7,09 (d, J=2,3 Hz, 1H), 7,06 (d, /=8,6 Hz, 1H), 6,93 (d, J=8,0 Hz, 1H),.
6,83 (_s; 1H), 6,03 (ddd, J=5.3, 8,2, 15,7 Hz, 1H), 5,76 (dd, J=7,8, 15,7 Hz, 1H),
4,20 (dd, J=3,2, 7,9 Hz, 1H), 4,14 - 4,03 (m, 3H), 3,78 - 3,63 (m, 2H), 3,29 (d,
J=14,3 Hz, 1H), 3,12 (dd, J=9,9, 15,4 Hz, 1H), 2,85 - 2,68 (m, 2H), 2,62 (br. s.,
1H), 2,55 - 2,42 (m, 1H), 2,36 (dq, J=3,2, 9,2 Hz, 1H), 2,26 - 2,16 (m, 1H), 2,14 -
2,07 (m, 1H), 2,04 - 1,93 (m, 3H), 1,90 (dd, J=4,1, 9,2 Hz, 1H), 1,87 - 1,74 (m, 3H),
1,73 - 1,63 (m, 1H), 1,46 (d, /=7,2 Hz, 3H), 1,46 - 1,39 (m, 1H), 1,07 (d, J=7,0 Hz,
3H). MS (ESL, ion duong) m/z 599,0 (M+H)".
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Vi du 28. (1S,3R,6'R,7'S,8E,11'S,12'S)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%%.0'?*pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Buéc 1:  (2R,3S)-N,N-bis(4-metoxybenzyl)-3-metylhex-5-en-2-sulfonamit  va
(2S,35)-N,N-bis(4-metoxybenzyl)-3- metylhex-5-en-2-sulfonamit

Q( ﬁ\
SO O
Cac hop chit néu ¢ & muc dugc tdng .hqp tr N,N-bis(4-,
metbxybenzyl)etansulfonamit (hop chét trung gian EE13; 1148 mg, 3,29 mmol) va
(R)-_i)ent-4-en-2-yl 4-metylbenzensulfonat (dugc diéu ché theo quy trinh néu trong
tai liéu Sigman, M. S. et al.; J. Am. Chem. Soc., 2012, 134(28), 11408-11411; 1579
mg, 6,57 mmol) theo quy trinh dugc md ta trong vi du 26, bude 1. (2R,3S5)-N,N-
bis(4-metoxybenzyl)-3-metylhex-5-en-2-sulfonamit va (2S,3S5)-N,N-bis(4-

metoxybenzyl)-3-metylhex-5-en-2-sulfonamit nhan duogc 13 hdn hop c6 ty 1& 2,4:1
(539 mg, 1,29 mmol, hi¢u suit 39,3%).

Bude 2: (2R,35)-3- metylhex-5-en-2-sulfonamit va (2S,35)-3- metylhex-5-en-2-

=z =z
va

.8=0 .8=0
HoN \O HoN \O

sulfonamit

"Céc hop chét néu & d& muc duge tdng hop tir (2R,3S)-N,N-bis(4-
metoiybenzyl)-3 -metylhex-5-en-2-sulfonamit va (2S,35)-N,N-bis(4-metoxy
benzyi)-3-metylhex-5-en-2-sulfonamit (539 mg; 1,29 mmol) theo quy trinh dugc
mo ta trong vi du 26, bude 2. (2R,3S)-3-metylhex-5-en-2-sulfonamit va (2S,3S)-3-
metylhex-5-en-2-sulfonamit nhidn dugc la hén hop ¢6 ty 1& 2,3:1 (203 mg, 1,15
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mmol, hi¢u suat 89%).

Budéc 3. Axit (S)-6'-clo-5-(((1R,2R)-2-((18,5S,6R E)-1-hydroxy-5-metyl-6-:
sulfamoylhept-2-en-1-y!)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2"H-spiro[ benzo |
[b]{1,4]Joxazepin-3,1"-naphtalen]-7-carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-
((18,58,68S,E)-1-hydroxy-5-metyl-6-sulfamoylhept-2-en-1-yl)xyclobutyl)metyl)-
3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1 ,4]oxazepin-3,1'-naphtalen]-7-
carboxylic

OH OH

¥z =
cl 0.0 cl 0.0
\‘S’/ . \\S//
0O Y NH, va [/ \ 0 “NH,
N z —( —N
OH OH
(o]

Cac hop chat néu & d&€ myc duge tong hop tir axit (S)-6"-clo-5-((1R,2R)-2-

0

((S,E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4', 5-tetrahydro-2H,2'H-spiro
[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (hop chét trung gian AA12A,;
75 mg, 0,147 mmol) va hdn hop chaa (2R,3 S)-3-metyrlhex-5-en—2-su1fonamit va
25,3 S)'-3-metylhex-5-en-2-sulfonamit (153 mg, 0,863 mmol) véi ty 1€ 2,3: 1 theo
quy trinh dwgc md ta trong vi du 26, buéc 3. Hon hop chia axit (S)-6'-clo-5-
(((1R,2R)-2-((18,5S,6R,E)-1-hydroxy-5-metyl-6-sulfamoylhept-2-en-1-yl)xyclo
butyl)metyl)-3',4,4',5-tetrahydro-2H,2"H-spiro[benzo[b][ 1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-((18,5S,6S,E)-1-hydroxy-
5-metyl-6-sulfamoylhept-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (73 mg, 0,118 mmol, hiéu

sudt 80%) duge sit dung cho bude tiép theo.

Buée - 4. (1S,3'R,6'R,7'S,8'E,11'S, 12'S)—6-clo-7’-hydrdx37-1 1',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1 ,22'-[20]oxa[13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit

Hop chét néu & d& muyc dugc tong hop tir axit (S)-6'-clo-5-((( 1R,2R)-2—
((18,58,6R,E)-1-hydroxy-5-metyl-6-sulfamoylhept-2-en-1-yl)xyclobutyl)metyl)-
3',4,4' 5-tetrahydro-2H,2'H-spiro [beﬁzo[b] [1,4]oxazepin-3,1'-naphtalen]-7-
carboxylic va axit (S)-6"-clo-5-(((1R,2R)-2-((18,5S,6S,E)-1-hydroxy-5-metyl-6-
sulfamoylhept-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
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[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (73 mg, 0,118 mmol) theo quy trinh
duge mo ta trong vi du 26, bude 4. Tinh ché nguyén liéu tho bing k§ thuat sfc ky
qua cot vang ISCO 12 g, rira giai bing EtOAc 10-40-50% (chira AcOH 0,3%) trong
Hex trong 24 phut, dé tao ra (1S,3'R,6'R,7'S,8'E, 11'S,12'S)-6-clo-7 '-hydrbxy-l 1,12'"-
dimetyl-3 ,4-dihydro-2H, 15'H-spiro[naphtalen-1,22'- [20] oxa[ 13]thia[1,14]diazatetra

xyclo[14.7.2.0%¢.01%2*]pentacosa[ 8,16,18,24]tetraen]-15"-on  13',13'-dioxit  dudi
dang chat ddng phan phu rira giai ther nhat. Tinh ché lai nguyén lidu ndy bing k¥
thuat HPLC diéu ché pha dao, rira gii bing MeCN 50-70% (chtra TFA 0,1% ).
trong H2O (chita TFA 0,1%) dé tao ra hop chit néu & d& muc (5,8 mg, 0,0097
mmol, hidu suét 8,2%, d¢ tinh khiét 90%). '"H NMR (400 MHz, CD:Cl) & 8,21 (s,
1H), 7,71 (d, J=8,4 Hz, 1H), 7,18 (dd, J=2,3, 8,4 Hz, 1H), 7,14 (dd, J/=2,1, 8,1 Hz,
1H), 7,09 (d, J=2,3 Hz, 1H), 6,95 (d, J=8,2 Hz, 1H), 6,69 (br. s., 1H), 6,10 - 5,99
(m, 1H), 5,67 (dd, J=6,4, 15,4 Hz, 1H), 4,20 - 4,14 (m, 1H), 4,11 (d, J=12,1 Hz,
1H), 4,06 (d, J/=11,9 Hz, 1H), 3,84 - 3,74 (m, 1H), 3,76 (d, J=15,5 Hz, 1H), 3,65 (d,
J=1{,7 Hz, 1H), 3,44 (d, J=14,7 Hz, 1H), 3,33 - 3,20 (m, 1H), 2,86 - 2,70 (m, 2H),
2,601{; 2,48 (m, 2H), 2,31 - 2,20 (m, 2H), 2,08 - 1,98 (m, 2H), 1,97 - 1,80 (m, 4H),
1,79 - 1,68 (m, 1H), 1,67 - 1,49 (m, 2H), 1,46 (d, /=7,2 Hz, 3H), 1,42 (br. s., 1H),
1,08 (d, J=7,0 Hz, 3H). MS (ESI, ion duong) m/z 599,1 (M+H)".

Vi ‘du 29. (1 S,3'R,6'R,7'S,8'E,11 'S)-6-clo-7'-hydroxy-1 1'-mety1—3;4-dihyd1'o-
2H,15 'H-spiro[naphfalen- 1,22'-[20]oxa[13]thia[1, 14]diazatetraxyclo
[14.7.2.036.01%?*|pentacosa[8,16,18,24tetraen]-15’-on 13',13'-dioxit hoic
(1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[ 14.7.2.036.01924]
pentacosa| 8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Buédce 1: (S)-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-sulfonamit va (R)-N,N-
bis(4-metoxybenzyl)-2-metylpent-4-en-1-sulfonamit
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Chung cit déng sb6i N,N-bis(4-metoxybenzyl)metansulfonamit (hop chit
trung gian EE12; 1,05 g, 3,13 mmol) trong PhMe trong chén khong trong 12 gio.
Thém THF (21 mL) vao trong mdi trudng khi argon va lam lanh dung dich nay dén
-78°C. Sau d6 thém dung dich butyllithi (2,5 M trong Hex; 1,63 mL, 4,07 mmol)
vao va khudy hdn hop nay & -78°C trong 30 phat. Thém pent-4-en-2-yl 4-
metylbenzensulfonat (dugc diéu ché theo quy trinh néu treng tai liéu Sigman, M. S.
et al.; J. Am. Chem. Soc., 2012, 134(28), 11408-11411; 1,3 g, 5,41 mmol) duédi
dang dung dich trong 1,5 mL THF vao. Sau khi thém xong, @ hdn hop nay 4m lén’
dén nhiét ¢6 méi truong va khudy qua dém. Phan tich bing LC/MS cho thiy hiéu
sudt chuyén hoa thanh san phdm mong mudn 1a 50%; viéc tiép tuc khudy thém 24
gidr nita khong 1am ting hiéu suét chuyén hoa. Sau d6 dap tit phan Gmg bing NH4Cl
béo h_(‘)a va chiét bang EtOAc, 1am kho trén MgSOs va ¢d. Tinh ché nguyén lidu tho
bing k§ thuét sic ky qua cot ISCO 24 g, rira giai bang EtOAc 10% dén 20% dén
60% trong Hex, dé tao ra hdn hop raxemic cia (S)-N,N-bis(4-metoxybenzyl)-2-
metylpent-4-en-1-sulfonamit va (R)-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-
sulfonamit (408 mg, 1,01 mmol, hiéu suit 32%).

Budc 2: (S)-2-metylpent-4-en-1-sulfonamit va (R)-Z-‘metylpen‘t-.él-en-l-Sulfonamit

q Z
1
| va

.S$=0 . _8=0
HoN \‘o H,N \\O

' Céc hop chét néu & d& muc duoc tbng hop tir (S)-N,N-bis(4-metoxybenzyl)-
2-mety]_pent=-4-én-l-sulfonamit va (R)-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-
l-sulfonamit (5066 mg, 1,25 mmol) theo quy trinh dugc md ta trong vi du 26, budc
2. (S)-2-metylpent-4-en-1-sulfonamit va (R)-2-metylpent-4-en-1-sulfonamit nhin
duogc la hén hop raxemic ( 152 mg, 0,93 mmol, hiéu sudt 74%).

Budc 3: (1'S)-tert butyl 6'-c10-5-(((1R,2R)-2-((1S,SS,E)-1-hydroxy-5-metyl-6-
sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
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[b] [1,4]oxazepin-3,1'-naphtalen]-7-carboxylat va (1'S)-tert butyl 6'-clo-5-
((1R,2R)-2-((1S,5R,E)-1-hydroxy-5-metyl-6-sulfamoylhex-2-en-1-yl)xyclobutyl) -
metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro{benzo[b][ 1,4 Joxazepin-3,!'-naphtalen]-7-

Z =
cl 0 0 Cl 00
& Nl e N
0 SsH, VA 0 S NH,
N N
OtBu OtBu
0

Nap ((S)-tert-butyl 6'-clo-5-(((1R,2R)-2-((S,E)-1-hydroxyhex-2-en-1-
yhxyclo butyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1°-

carboxylat

naphtalen]-7-carboxylat (hop chit trung gian AA12A, buée 1B, chit ddng phén rira
giai thir nhat; 120 mg, 0,212 mmol) va hdn hop raxemic cia (S)-2-metylpent-4-en-
1-sulfonamit va (R)-2-mety1pent-4-én-l-sulfonamit (156 mg, 0,954 mmol) trong
1,2-DCE (3,028 mL) véo lo. Phun khi argon qua dung dich nay va thém Hoveyda-
Grubbs II (13,28 mg, 0,021 mmol) dudi dang dung dich trorig 1,5 mL 1,2-DCE ¢.
nhiét dﬁ moi treong vao. Khudy hdn hop nay (phun khi argon va thong khi cho 1g) &
nhiét d6 méi trudng trong 1,5 gid (hidu suét chuyén hoéa 1a 70% theo phan tich
LC/MS). Sau d6 phun khong khi qua hdn hop phan tmg trong 5 phit, ¢6 va nap truc
tiép vao cot vang ISCO 24 g va tinh ché rira giai bang EtOAc 0-20-50-100% /Hex
trong 16 phut dé thu dwgc hdn hop chira (1'S)-tert butyl 6'-clo-5-(((1R,2R)-2-
((18,5S,E)-1-hydroxy-5-metyl-6-sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-
3'4,4' 5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1’-naphtalen]-7-
carbox.ylat va (1'S)-tert butyl 6'-clo-5-(((1R,2R)-2-((1S,5R,E)-1-hydroxy-5-metyl-6-
sulfamoylhex-2-en-1-yl)xyclobutyl )metyl)-3 ',4,4' 5-tetrahydro-2H,2"H-spiro[benzo
[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylat (63 mg, 0,096 mmol, hi¢u suét
45,1%). '

Budc 4: Axit (S)-6'-clo-5-(((1R,2R)-2-((18S,5S,E)-1-hydroxy-5-metyl-6-'
sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4', 5-tetrahydro-ZH,Z'H-spiro [benzo
[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-
((18,5R,E)-1-hydroxy-5-metyl-6-sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-
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3'.4,4'5- tetrahydro 2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-

carboxyhc

Thém hdn hop chita dioxan/MeOH (1,911 mL) véi ty 1€ 1:1 vio hdn hop rin
chira  (1'S)-tert  butyl  6'-clo-5-(((1R,2R)-2-((18S,5S,E)-1-hydroxy-5-metyl-6-
sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2"'H-spiro[benzo
[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylat va (1'S)-tert butyl 6'-clo-5-(((1R,2R)-
2-((1S,5R,E)-1-hydroxy-5-metyl-6-sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-
3'4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1’-naphtalen]-7-
carboxylat (63 mg, 0,096 mmol) va LiOH monohydrat (0,013 mL, 0,478 mmol).
Lam néng hén hgp phan tng dén 70°C. Gan nhu khong quan sat thiy phan ng sau
1,5 gio; thém H2O (~0,4 mL) vao va khudy hdn hop nay trong 40 gid. Sau d6 dép
t4t phan tmg bang HC1 1 N (1,0 mL), pha lodng hdn hop nay bing nuéc mudi, chiét
bang EtOAc, 1am kho trén MgSO4 va cd. Nguyén lidu thd thu duge duoe sit dung’
cho buée tiép theo ma khong cén tinh ché thém.

Budc 5. (1S,3'R,6'R,7'S,8'E,11'S)-6-clo-7'-hydroxy-1 1'-metyl-3,4-dihydr0-2H, 15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%24]
pentacosa[S,lG, 18,24]tetraen]-15’-on 13',13'-dioxit hodc (1S,3'R,6'R,7'S,8'E,11'R)-
6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]
thia[1,14]diazatetraxyclo[14.7.2.0%.0'?*|pentacosa[ 8,16,18,24]tetraen]-15’-on
13',13!-dioxit

{

Hop chét néu & dé muc duge tong hop tir axit (S)-6-clo-5-(((1R,2R)-2-
((18,58,E)-1-hydroxy-5-metyl-6-sulfamoylhex-2-en-1-yl)xyclobutyl)metyl)-
3',4,4',‘YS-tetrahydro-_2H,2'H—spir0[benzo[b][1 4]oxazepin-3,1'-naphtalen]-7-
carboxdylic. va axit (S)-6'-cio-5-({(1R,2R)-2-((1S,5R,E)-1-hydroxy-5- metyl -6-,
sulfamoylhex-Z-en-l -yDxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (57 mg, 0,095 mmol) theo quy trinh
duoc md ta trong vi du 26, bude 4. Tinh ché nguyén liéu thd bing ky thuat sic ky
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qua cdt vang ISCO 12 g, rira giai bang EtOAc 10-40-50% (chta AcOH 0,3%) trong
Hex trong 24 pht, dé tao ra (1S,3'R,6'R,7'S,8'E,11'S)-6-clo-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%°.01%2*]pentacosa[ 8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7"-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo[14.7.2.0%5.0124]pentacosa
[8,16,18,24]tetraen]-15"-on 13',13'-dioxit dudi dang chét ddng phan phu rira giai thi
nhét (11 mg, 0,019 mmol, hiéu suit 19,9%, do tinh khiét 90%). '"H NMR (400 MHz,
- CDyCl) & 8,41 (s, 1H), 7,66 (d, J/=8,4 Hz, 1H), 7,50 (br. s., 1H), 7,15 (dd, J=2,3, 8,4
1H), 7,10 (d, J=2,3 Hz, 1H), 6,95 (dd, J=2,0, 8,2 Hz, 1H), 6,90 (d, J=8,0 Hz,
© 1H), 5,69 (dd, J=4,3, 15,8 Hz, 1H), 5,63 - 5,54 (m, 1H), 4,20 (s, 2H), 4,04 (d,
J=15,3 Hz, 1H), 3,94 (dd, J=2,2, 5,2 Hz, 1H), 3,89 - 3,81 (m, 1H), 3,74 - 3,63 (m,
1H), 3,39 (d, J=15,3 Hz, 1H), 3,26 - 3,17 (m, 1H), 3,09 - 2,96 (m, 1H), 2,81 - 2,71
(m, 2H), 2,57 - 2,41 (m, 2H), 2,16 (dd, J=6,5, 11,7 Hz, 1H), 1,92 - 1,76 (m, 6H),
1,75 - 1,63 (m, 3H), 1,62 - 1,41 (m, 2H), 1,19 (d, J=6,1 Hz, 3H). MS (ESI, ion
dwong) m/z 585,1 (M+H)".

Vi du 30. (1S,3'R,6R,7'S,8'E,11'R)-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-
2H,15 'H-Spiro[naphfalen- 1,22'-[20]oxa[ 13 ]thia] 1,14 ]diazatetraxyclo
[l4.7.2.03’6.019’24]pentacosa[8,16,18,24]tetraen]--15’-on 13',13'-dioxit ho#c
(1S,3'R.6'R,7'S,8'E,11'S)-6-clo-7'-hydroxy-11'-metyl-3,4- dihydro-”H 15'H-
spuo[naphtaxen-l 22'-[20]oxa[13]thia[1, 14]d1azafetiaxyclo[14 7.2.036.01924]
pentacosa[S 16, 18 24]tetraen]-15-on 13',13'-dioxit

Hép chét néu & dé muc dugc tdng hop nhu duge md ta trong vi du 29, budce
(1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7"-hydroxy-11'-metyl-3,4-dihydro-2H,1 5'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%¢.0"**]pentacosa
[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hogc (1S,3'R,6'R,7'S,8'E,11'S)-6-clo-7'-
hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen- 1,22'- [20]0);3['1 3]thia
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[1,14]diazatetraxyclo[14.7.2.03¢.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-
dioxit dwoc tach dudi dang chét dén_g phéan chinh rira gidi tha hai (11,6 mg, 0,020
mmol, hiéu suét 21,0%). 'H NMR (400 MHz, CD:Cl,) & 8,44 (br. s., 1H), 7,71 (d,
J=8,4 Hz, 1H), 7,17 (dd, /=23, 8,6 Hz, 1H), 7,09 (d, J=2,3 Hz, 1H), 6,95 - 6,90 (m,
2H), 6,89 (s, 1H), 5,82 (ddd, J=5,1, 7,6, 15,1 Hz, 1H), 5,70 (dd, J=8,2, 15,3 Hz,
1H), 4,24 (dd, J=3,9, 12,3 Hz, 1H), 4,20 (dd, J=4,7, 8,8 Hz, 1H), 4,10 - 4,05 (m,
2H), 3,82 (d, J/=14,9 Hz, 1H), 3,69 (d, J=14,3 Hz, 1H), 3,25 (d, J=14,3 Hz, 1H),
3,05 (dd, J=9,6, 15,1 Hz, 1H), 2,98 (dd, J=8,0, 15,3 Hz, 1H), 2,84 - 2,67 (m, 2H),
2,41 (ddd, J~4,3, 9.8, 18,0 Hz, 1H), 2,36 - 2,28 (m, 1H), 2,24 (ddd, /=2,2, 7,9, 15,2
Hz, 1H), 2,08 - 1,99 (m, 2H), 1,98 - 1,87 (m, 3H), 1,87 - 1,74 (m, 4H), 1,68 (dd,
J=9.,4, 18,8 Hz, 1H), 1,46 - 1,35 (m, 1H), 1,15 (d, J/=6,5 Hz, 3H). MS (ESIL, ion
dwong) m/z 585,1 (M-+H)".

Vidu 31. (1S,3'R,6'R,7'S,8'E,11'S)-6-clo-7'-metoxy-1 1.’-me'ty1‘-3,Z-dihydro-
2H,]1 S'H-spird[naﬁhtalen- 1,22'-[20]oxa[13]thia[1, 14]diazatetfa§cyblo
[1417.2.036.01%24]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hozic
(1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7"-metoxy-11'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo [14.7.2.036.01%24]
pentacosa[8,16,1 8,24]tetraen]—15 >-on 13',13'-dioxit

~o

= =
cl cl
0 hodc o
N _8=0 N 820
sealiiRe Geas
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Hop chit néu & dé muc duoc tong hop tir (1S,3'R,6'R,7'S,8'E, 1 1'S)-6-clo-7'-‘
hydroxy-11 '-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia
[1,14]diazatetraxyclo[ 14.7.2.0%6.0>?*]pentacosa[8,16,18,24] tetraen]-IS >-on 13',13'-
dioxit  hodc (1S8,3'R,6'R,7'S,8'E,1 1'R)-6-clo-7'—hydroxy-1 1'-metyl-3,4-dihydro-
2H,1S'H-spiro[naphtalen—1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.03’6.
019’24jpentacosa[8,16,l8,24]tetraen]-15’-on 13',13v'-dioxit (vi du 29; 8,0 mg, 0,014
mmop theo quy trinh dugc md ta trong vi du 4. Tinh ché nguyén liéu thd nay, thu
dugc (1S,3'R,6'R,7'S,8'E,11'S)-6-clo-7'-metoxy-11'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.0%¢.01%2]
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pentacosaf8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc (1S,3'R,6'R,7'S,§'E,11'R)-
6-clo-7'-metoxy-11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]
thia[1,14]diazatetraxyclo[14.7.2.0%°.0'%?4]pentacosa[8,16,18,24]tetraen]-15"-on
13',13'-dioxit (8,1 mg, 0,014 mmol, hi¢u sult 99%, d0 tinh khiét 94%). 'TH NMR
(400 MHz, CD,Cl) 6 8,22 (s, 1H), 7,69 (d, J/=8,4 Hz, 1H), 7,16 (dd, J=2,3, 8,6 Hz,
1H), 7,09 (d, J/=2,3 Hz, 1H), 6,97 - 6,88 (m, 3H), 5,84 (td, J=6,3, 15,6 Hz, 1H), 5,48
(dd, /~7,3, 15,4 Hz, 1H), 4,15 - 4,03 (m, 2H), 3,64 (dd, J=6,5, 15,3 Hz, 1H), 3,61 -
3,56 (m, 2H), 3,55 - 3,46 (m, 2H), 3,38 (d, J=14,1 Hz, 1H), 3,29 (s, 3H), 3,23 (d,
J=14,1 Hz, 1H), 2,84 - 2,68 (m, 2H), 2,48 - 2,31 (m, 2H), 2,27 - 2,15 (m, 3H), 2,02 -
1,93 (m, 1H), 1,93 - 1,82 (m, 3H), 1,77 - 1,63 (m, 3H), 1,56 - 1,44 (m, 1H), 1,16 (d,
J=6,5 Hz, 3H). MS (ESI, ion duwong) m/z 599,0 (M+H)".

Vi du 32. (1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7'-metoxy-11"-metyl-3,4- dlhydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1, 14]d1azatetraxyclo
[14.7.2.0%6.0'%?*]pentacosa[8,16,18,24]tetraen]- 15’-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'S)-6-clo-7'-metoxy-11'"-metyl-3,4-dihydro-21,15'H-
spirofhaplltalen- 1,22'-[20]oxa[1 3]thia[1,14]diazatetraxyclo |
[14.7.2.03’6.019’24]pentacosa[8,16,18,24]tetraen]-15’-oﬁ 13',13'-dioxit

Hop chit néu & d& muc duge tong hop tir (18,3'R,6'R,7'S,8'E,11'R)-6-clo-7'-
hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia
[1,14]diazatetraxyclo[14.7.2.0%6.0'%?*]pentacosa[8,16,18,24] tetraen]-15’-on 13',13'-
dioxit hodc  (1S,3'R,6'R,7'S,8'E,11'S)- 6-010-7‘-11ydr0xy-1'1'-metyi-3 4-dihydro-
2H 15'H-sp1ro[naphtalen—1 22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.0%S,
0'%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (vi du 30; 8,0 mg, 0,014
mmol) theo quy trinh dugc mo ta trong vi dy 4. Tinh ché nguyén liéu thd nay, thu
duoc (1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7'-metoxy-11"-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%.01%2]
pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hoéc (1S,3'R,6'R,7'S,8'E,11'S)-
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6-clo-7'-metoxy-11"-metyl-3 ,4-dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[13]
thia[ 1,14]diazatetraxyclo[14.7.2.03¢.0%2*|pentacosa[8,16,18,24]tetraen]-15’-on
13',13"-dioxit (8,1 mg, 0,014 mmol, hiéu suit 99%). '"H NMR (400 MHz, CD,Cl,) §
8,18 (s, 1H), 7,71 (d, J=8,6 Hz, 1H), 7,17 (dd, J=2,3, 8,6 Hz, 1H), 7,09 (d, J=2,3
Hz, 1H), 6,93 - 6,87 (m, 2H), 6,82 (s, 1H), 5,82 (ddd, J=5,7, 7,6, 14,9 Hz, 1H), 5,52
(dd, /9,2, 15,3 Hz, 1H), 4,32 (dd, J=4,9, 153 Hz, 1H), 4,07 (s, 2H), 3,81 (d,
J=14,9 Hz, 1H), 3,70 (d, J=14,3 Hz, 1H), 3,64 (dd J=3,5, 9,2 Hz, 1H), 3,23 (d,
J=14,3 Hz, 1H), 3,19 (s, 3H), 3,02 (dd, J=6,1, 15,3 Hz, 1H), 2,99 (dd, J=3,2, 15,2
Hz, 1H), 2,85 - 2,67 (m, 2H), 2,44 (ddd, J=3,3, 9,6, 18,6 Hz, 1H), 2,36 - 2,23 (m,
2H), 2,15 - 2,02 (m, 1H), 2,00 - 1,89 (m, 2H), 1,88 - 1,82 (m, iH), 1,82 - 1,74 (m,
2H), 1,71 - 1,62 (m, 1H), 1,59 - 1,48 (m, 2H), 1,44 - 1,34 (m, 1H), 1,14 (d, J=6,8
Hz, 3H). MS (ESI, ion duong) m/z 599,0 (M+H)".

Vi du 33. (1S,3'R,6'R,7'S,8'E,11'R)-6-clo-11'"-etyl-7"-hydroxy-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.01%%]
pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

&m

Budce 1: (S)-2-ety1-N,N-bis(4-metoxybenzyl)pent-él-en—l-sulfonamit va (R)-Z_-etyl-
N,N-bis(4-metoxybenzyl)pent-4-en-1-sulfonamit
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%qu chit néu & d& muc dugc tong hop tir N,N-bis(4-metoxybenzyl)

O’I

metarfsulfonalllit (hop chét trung gian EE12; 1,10 g, 3,28 mmol) va hex-5-en-3-yl 4-
' mer%enzensulfonat (duge didu ché theo quy trinh néu trong tai liéu Sigman, M. S.-
et al.;é]. Am. Chem. Soc., 2012, 134(28), 11408-11411; 1,50 g, 5,90 mmol) theo
quy trinh duwge md td cho hop ‘chét trung gian 26, budc 1. (S)-2-etyl-N,N-bis(4-
metoxybenzyl)pent-4-en-1-sulfonamit va (R)-2-etyl-N,N-bis{(4-metoxybenzyl)pent-
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4-en-1-sulfonamit nhan duoc 1a hdn hgp raxemic (435 mg, 1,04 mmol, hiéu sult

31,8%).

Budc 2: (S)-2-etylpent-4-en-1-sulfonamit va (R)-2-etylpent-4-en-1-sulfonamit

= =z
AL A

.S=0 .S=0
HoN \b H,N \\o

Hop chét néu ¢ d& muc dugc tong hop tir hdn hop raxemic ciia (S)-2-etyl-,
N,N-bis(4-metoxybenzyl)pent-4-en-1-sulfonamit va (R)-2-etyl-N,N-bis(4-
metoxybenzyl)pent-4-en-1-sulfonamit (435 mg, 1,04 mmol) theo quy trinh dugc mo
ta trong vi du 26, budc 2. (S)-2-etylpent-4-en-1-sulfonamit va (R)-2-etylpent-4-en-

1-sulfonamit nhan duoc 12 hdn hop raxemic (149 mg, 0,84 mmol, hiéu suét 81%).

Buge 3: Axit (S)-6'-clo-5-(((1R,2R)-2-((18,5S,E)-1-hydroxy-5-(sulfamoylmetyl)
hept-Z—en- 1 -yl)xyclbbutyl)metyl)-3 ',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b] [1,4]
oxazepin-3,1 '-naphtalen]-7-carboxylic va axit (S)-6'-clo-5-(((1R,2R)-2-((1S,5R,E)-
1-hydroxy-5-(sulfamoylmetyl)hept-2-en- 1-yD)xyclobutyl)metyl)-3',4,4',5-tetrahydro-
2H,2'H-spiro [benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic

OH OH
= =
Cl 0 0 Cl 0.0
\\S// . _ e \\S’/
o) “NH, Vva o) “NH,
N N
OH CH
o) o)

Céac hop chit néu & d& muc dugc tong hop tir axit (8)-6’-clo-5-((1R,2R)-2-
((S.E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3°,4,4°,5-tetrahydro-2H,2 H-
spiro[benzo[b] [1,4]oxazepin-3,1’-naphtalen]-7-carboxylic (hop chit trung gian
AA12A; 80 mg, 0,157 mmol) va hdn hgp chira (S)-2-etylpent-4-en-1-sulfonamit va
(R)-2-etylpent-4-en-1-sulfonamit (149 mg, 0,84 mmol) theo quy trinh duqc mo ta
trong kll du 26, bugc 3. Tinh ché nguyén ligu tho nay bing cach rira giai bing
gradieﬁ EtOAc 0-20-50-100% trong heptan, tiép d6 1a gradien EtOAc 20-50% (chira
AcOPI‘f'Q,3%) trong heptan, thu dugc hdn hop kh6ng thé tach dugc chira axit (S)-6'-
clo-5 -((( 1R,2R)-2-((18,58,E)-1-hydroxy-5-(sulfamoylmetyl)hept-2-en-1-yl)xyclo
butyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1'-
naphtalen}-7-carboxylic va aXit (S)-6'-clo-5-(((1R,2R)-2-((18,5R,E)-1-hydroxy-5--
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(sulfamoylmetyl)hept-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro[benzo[b][1,4]oxazepin-3,1"-naphtalen]-7-carboxylic (75 mg, 0,122 mmol, hi¢u:

sult 77%).

Buéec 4. 1S,3'R,6'R,7'S,8'E,11'R)-6-clo-11'-etyl-7'-hydroxy-3,4-dihydro-2H,15'H-
spiro{naphtalen-1,22'-[20]oxa{ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%2]
pentacosa[8,16,18,24]tetraen]-15’-on 13’ ,13'-dioxit

Hop chit néu & dé muc dugc tdng hop tir axit (S)-6'-clo-5-(((1R,2R)-2-
((18,58,E)-1 -hydroxy-S-(sulfamoylmefyl)hept-2-en— 1-yl)xyclobutyl)metyl)-3',4,4',5
-tetrahydro-2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1'-naphtalen]-7-carboxylic ~ va
axit (S)-6'-clo-5-({((1R,2R)-2-((1S,5R,E)-1-hydroxy-5-(sulfamoylmetyl)hept-2-en-1--
yDxyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1'-
naphtalen]-7-carboxylic (75 mg, 0,122 mmol) theo quy trinh dugc mo ta trong vi du
26, ‘b.u(yc_ 4. Tinh ché nguyén liéu thd biang k¥ thut s_éc ky qua éét vang ISCO 12 g,
rira gidi bing EtOAc 10-30-50% (chita AcOH 0,3%) trong Hex trong 24 phut, dé
tao ra (1S,3R,6'R,7'S,8'E,11'R)-6-clo-11"-etyl-7"-hydroxy-3,4-dihydro-2H,15'H-
spiro[naphtalén-l,22'-[20]0xa[13]thia[1,14]diazatetraxyélo[14.7.2.03’6.019’24]
pentacoSa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit dudi dang chit ddng phan ria
giai thir nhat (20,4 mg, 0,034 mmol, hidu sut 28,0%). 'H NMR (400 MHz, CDCly)
5 8,45 (br. s., 1H), 7,67 (d, J=8,6 Hz, 1H), 7,44 (br. s., 1H), 7,15 (dd, J/=2,3, 8,4 Hz,
1H), 7,10 (d, J=2,3 Hz, 1H), 6,96 (dd, J~1,8, 8,0 Hz, 1H), 6,91 (d, J/=8,0 Hz, 1H),
5,71 (dd, J=4,7, 15,7 Hz, 1H), 5,66 - 5,55 (m, 1H), 4,24 - 4,13 (m, 2H), 3,96 (br. s.,
1H), 3,92 (d, J=15,7 Hz, 1H), 3,79 (br. s., 1H), 3,64 (d, J=13,3 Hz, 1H), 3,42 (d,
J=14,5 Hz, 1H), 3,30 - 3,11 (m, 2H), 2,79 - 2,71 (m, 2H), 2,56 - 2,41 (m, 2H), 2,29
(dd, J=5,5, 13,9 Hz, 1H), 1,91 - 1,75 (m, 7H), 1,75 - 1,63 (m, 4H), 1,45 (dt, J=7.6,
14,3 Hz, 2H), 0,92 (t, /~7,3 Hz, 3H). MS (ESL, ion duong) m/z 599,0 (M+H)".

Vi du 34. '(IS,3I'R,6'R,7'S,8'E,11'S)-6-clo-11'-ety1-7'-hydfoxy-3,4-dihydro-2H,15'H—
spirofnaphtalen— 1,22'-[20]oxa[131thia[ 1,14]diazatetraxyclo[ 14.7.2.036.01%2]
peﬁt&?zosa[S,16,18,24]tetraen]-15 ’-on 13',13'-dioxit

{
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- Hop chit néu & dé muc dugc téng hop nhu duge mo ta trong vi du 33, budc
4, (1S,3'R,6'R,7'S,8'E,11'S)-6-clo-1 1'-ety1—7'-hydroxy-3,4-dihydr0-2H,15 '"H-spiro
[naphtalen-1,22'-20]oxa[13]thia[ 1,14]diazatetraxyclo[14.7.2.0°6.0'**]pentacosa
[8,16,18,24]tetraen]-15’-on 13',13'-dioxit la chit ddng phén rira giai thir hai. Tinh
~ ché lai nguyén liéu nay bang cach rira giai béng EtOAc 60% trong heptan, dé tao ra
hop chit néu & dé myc & dang tinh khiét (15,7 mg, 0,026 mmol, hiéu sut 21,6%).
TH NMR (500 MHz, CD>Cl) § 8,59 (br. s., 1H), 7,69 (d, J/=8,6 Hz, 1H), 7,15 (dd,
J=2.3, 8,4 Hz, 1H), 7,08 (d, J=2,2 Hz, 1H), 6,93 (dd, /=2,0, 8,1 Hz, 1H), 6,90 (d,
J=8,1 Hz, 1H), 6,85 (d, J=1,5 Hz, 1H), 5,81 (td, J=6,6, 15,2 Hz, 1H), 5,68 (dd,
J=8.3, 15,2 Hz, 1H), 4,19 (dd, J/=3,9, 8,1 Hz, 1H), 4,12 (dd, J=5,9, 15,4 Hz, 1H),
4,06“(5, 2H), 3,78 (d, J=14,9 Hz, 1H), 3,68 (d, /=14.,4 Hz, 1H), 3,23 (d, /~14,2 Hz,
1H), 3,13 (dd, J=6,7, 15,5 Hz, 1H), 3,02 (dd, /=9,7, 15,3 Hz, 1H), 2,82 - 2,68 (m,
2H), 2,39 (ddd, J=4,2, 9,8, 18,1 Hz, 1H), 2,36 - 2,25 (m, 2H), 2,06 - 1,96 (m, 3H),
1,96 - 1,88 (m, 2H), 1,87 - 1,70 (m, 4H), 1,69 - 1,56 (m, 3H), 1,42 - 1,35 (m, 1H),
0,90 (t, J=7,5 Hz, 3H). MS (ESL, ion duong) m/z 599,2 (M+H)".
Vi du 35. (1S8,3'R,6'R,7'S,11'R,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1, 14]diazatetraxycio[14 7.2.0%6
.019’24]peritac03a[16, 18,24]trien]-15'-on 13',13'-dioxit hogc
(18,3'R,6'R,7'S,11'R,12'S)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-
spiro_"[naphtalen-.l,22’-[2O]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.03’6.019’24]
pentacosa[16,18,24]trien]-15"-on 13',13'-dioxit

Khqu hdén hop chita (1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-
11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]
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diazatetraxyclo[14.7.2.0%.06'%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
hodc (1S,3'R,6'R, 7'S,8'E,11'R,12'S)-6-clo-7"-hydroxy-11',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.0%5,
0'%24]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (vi du 26; 17 mg, 0,028
mmol) va platin (IV) oxit (6,44 mg, 0,028 mmol) trong EtOAc (3,5 mL) trong m()i'
trudng khi Ha (binh ciu) & nhiét d6 mdi trudng trong 50 phut. Sau d6 loc hdn hop
phan tmg qua diu loc dang 6ng tiém. Tinh ché nguyén ligu tho bing k§ thuat séc ky
qua cot nhdi sin SiO, gel Redi-Sep® (4 g), rira giai bing EtOAc 20% dén 50%
(chta AcOH 0,3%) trong heptan, dé tao ra (18,3R,6'R,7'S,11'R,12'R)-6-clo-7'-
hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia
[1,14]diazatetraxyclo[14.7.2.0%5.01%?*]pentacosa[ 16,18,24]trien]-15'-on 13',13'-
dioxit hodc (18,3'R,6'R,7'S,11'R,12'S)-6-clo-7"-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%24]pentacosa[16,18,24]trien]-15"-on 13',13'-dioxit (12,1 mg, 0,020
mmol, hiéu sut 70,9%). '"H NMR (500 MHz, CD,Cl,) & 8,55 (br. s., 1H), 7,67 (d,
J=8,6 Hz, 1H), 7,48 (br. s., 1H), 7,14 (dd, /=2,4, 8,6 Hz, 1H), 7,09 (d, /=2,2 Hz,
1H), 7,03 (dd, J=1,7, 8,1 Hz, 1H), 6,92 (d, /=8,3 Hz, 1H), 4,22 - 4,13 (m, 2H), 4;05.
- 3,96 (m, 1H), 3,66 (br. s., 1H), 3,61 (d, J/~13,7 Hz, 1H), 3,51 - 3,45 (m, 1H), 3,43
(d, J=14,4 Hz, 1H), 3,28 (d, /~12,2 Hz, 1H), 2,81 - 2,69 (m, 2H), 2,62 - 2,53 (m,
1H), 2,48 - 2,41 (m, 1H), 2,16 - 2,08 (m, 2H), 1,91 (q, /=9,0 Hz, 1H), 1,87 - 1,78
(m, 3H), 1,78 - 1,72 (m, 1H), 1,68 (q, /=8,6 Hz, 2H), 1,59 (dd, J=6,1, 10,3 Hz, 2H),
1,50 - 1,43 (m, 1H), 1,41 (d, J=7,1 Hz, 3H), 1,37 - 1,25 (m, 4H), 1,00 (d, /=6,8 Hz,
3H). MS (ESI, ion duong) m/z 601,0 (M+H)".

Vi du 36. (1S,3'R,6'R,7'S,_1l'R,12'S)-6-clo-7'-hydroxy-11',12'-di’mety1—3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.03’6.019’24]pentacosa[16,18,24]trién]-15'—on 13',13'-dioxit hodc

(1 S,3'.'R,6'R,7V'S, 11'R,12'R)-6-clo-7'-hydroxy-11', 12‘-dimetyi—3,4—dihydro-2H, 15'H-
spiro[;naphtalen— 1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.0%6.01%2¢
]pentécosa[l6, 18,24]trien]-15"-on 13',13'-dioxit
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Hop chét néu & dé muc dwoc tdng hop tir (1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-
clo-7"-hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa
[13]thia[1,14]diazatetraxyclo[14.7.2.0%6.01%*]pentacosa[8,16,18,24] tetraen]-15’-on
13',13'-dioxit hodc (1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-1 1',12'-dimetyl-l
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%2#]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (vi du 27; 9,4
mg, 0,016 mmol) theo quy trinh dugc mo ta trong vi du 35. Tinh ché nguyén liéu
thé ndy, thu dugc (1S,3'R,6'R,7'S,11'R,12'S)-6-clo-7"-hydroxy-11',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22"-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%2|pentacosa[ 16,18,24]trien]-15'-on 13',13"-dioxit hodc (18,3'R,6'R,
7'S,11'R,12'R)-6-clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0°6.01***]pentacosa
[16,18,24]trien]-15'-on 13',13'-dioxit (5,2 mg, 0,0087 mmol, hi¢u suét 55,1%). 'H
NMR (500 MHz, CD>Cl) & 9,70 (br. s., 1H), 7,70 (d, J=8,6 Hz, 1H), 7,17 (dd,
J=2,2, 83 Hz, 1H), 7,16 (d, /=8,3 Hz, 1H), 7,10 (d, /=2,2 Hz, 1H), 6,97 (d, J=8,1
Hz, 1H), 4,18 (d, J=11,7 Hz, 1H), 4,12 (d, /=12,0 Hz, 1H), 3,69 - 3,57 (m, 3H),l
3,49 (d, J~14,7 Hz, 1H), 3,38 (d, J/=14,2 Hz, 1H), 3,33 (br. s., 1H), 2,90 (d, J=4,6
Hz, 2H), 2,82 - 2,70 (m, 2H), 2,46 - 2,36 (m, 1H), 2,31 - 2,20 (m, 1H), 2,11 - 2,01
(m, 1H), 1,99 - 1,91 (m, 3H), 1,90 - 1,78 (m, 3H), 1,77 - 1,70 (m, 2H), 1,70 - 1,62
(m, 4H), 1,61 - 1,55 (m, 1H), 1,45 (m, 1H), 1,42 (d, J=7,3 Hz, 3H), 0,97 (d, J=6,8
Hz, 3%4). MS (ESL, ion dwong) m/z 601,1 (M+H)*.

Vi du 37. (1S,3'R,6'R,7'S,11'S,12'S)-6-clo-7"-hydroxy-1 1',’12'-dimetyl-3,4—dihydro-
2H,15 'H-spiro[naphtalen— 1,22'-[20]oxal 13]thia[1,14]diazatetraxyclo
[14.7.2.0%5.0'%?*]pentacosa[16,18,24]trien]-15"-on 13',13'-dioxit

OH
Btk

o)
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Hop chit néu & @ muc dugc tong hop tir (18,3'R,6'R,7'S,8'E,11'S,12'S)-6-
clo-7"-hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa
[13]thia[1,14]diazatetraxyclo[ 14.7.2.0%%.0'%?*|pentacosa[8,16,18,24] tetraen]-15’-on
13',13'-dioxit (vi du 28; 3,9 mg, 0,0065 mmol) theo quy trinh dwgc mo ta trong vi
du 35. Tinh ché nguyén liéu thd nay, thu duoc (1S,3'R,6'R,7'S,11'S,12'S)-6-clo-7'-
hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro{naphtalen-1,22'-[20]oxa[ 13]thia
[1,14]diazatetraxyclo[14.7.2.0°%.0!%**]pentacosa[ 16,18,24]trien]-15"-on 13',13'-
dioxit (2,8 mg, 0,0047 mmol, hidu suét 71,6%, do tinh khiét 90%). 'H NMR (500
MHi, CD2Cl,) 8 10,44 (s, 1H), 7,73 (d, J=8,3 Hz, 1H), 7,43 (dd, ]=2,2, 8,3 Hz, 1H),
7,32 (d, J=2,2 Hz, 1H), 7,17 (dd, J=2,4, 8,6 Hz, 1H), 7,09 (d, /=2,4 Hz, 1H), 6,96
(d, /=8,3 Hz, 1H), 4,10 - 4,05 (m, 2H), 3,87 (d, J=15,4 Hz, 1H), 3,66 (d, /~13,9 Hz,
1H), 3,61 (q, /~8,8 Hz, 1H), 3,55 (ddd, J=1,2, 7,1, 14,4 Hz, 1H), 3,16 (d, /~14,2
Hz, 1H), 3,09 (dd, J=8,7, 15,3 Hz, 1H), 2,84 - 2,69 (m, 2H), 2,46 - 2,37 (m, 1H),
2,34 (d, J=8,6 Hz, 1H), 2,24 (quin, J/=8,8 Hz, 1H), 2,17 - 2,08 (m, 2H), 2,06 (d,
J=8,8 Hz, 1H), 2,04 - 1,96 (m, 1H), 1,96 - 1,87 (m, 1H), 1,86 - 1,71 (m, 5H), 1,71 -
1,61 (m, 2H), 1,51 - 1,46 (m, 1H), 1,45 - 1,41 (m, 1H), 1,40 (d, J/=7,3 Hz, 3H), 1,35
- 1,28 (m, 1H), 1,03 (d, J=6,8 Hz, 3H). MS (ESI, ion duong) m/z 601,1 (M+H)",

Vi du 38. (1S,3'R,6'R,7'S,11'S)-6-clo-7'"-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.01%%/]
pentacosa[16,18,24]trien]-15"-on 13',13'-dioxit hoic o
(1S,3'R,6'R,7'S,11'R)-6-clo-7"-hydroxy-11'-metyl-3,4-dihydro-2H, 15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%¢.0***]pentacosa
[16,18,24]trien]-15"-on 13',13'-dioxit

Budc 1: (S)-benzyl(2-metylbut-3-en-1-yl)suifan va (R)-benzyl(2-metylbut-3-en-1-
yl)sulfan '
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Lam néng hdén hop chira 2-metylbut-3-en-1-0l (1,198 mL, 11,61 mmol),
phenylmetanthiol (2,044 mL, 17,42 mmol) va 2-(tributylphosphoranyliden) MeCN
(4,67 mL, 17,42 mmol) ¢ 100°C trong 2 gi¢. Lam ngudi hdn hop phan tng dén
nhiét do trong phong, pha loang bing EtOAc, rira bang dung dich NH4Cl bdo hoa
trong nudc va nude mudi, 1am kho trén NaxSO4 va cd. _Hép thu san phidm tho vao
30g SiO2 gel va lam kho va sau d6 tinh ché bing kg thuét séc ky trén SiO2 gel, rira
giai bing Hex @8 tao ra san phim néu & dé muc du6i dang chit ddu khong mau
(1.62g, 72,4%). '"H NMR (400 MHz, CDCl3) & 7,44 - 7,27 (m, 5H), 5,84 (ddd,
J=17,17, 10,32, 6,75 Hz, 1H), 5,16 - 5,03 (m, 2H), 3,79 (s, 2H), 2,58 - 2,39 (m, 3H),
1,19 - 1,14 (m, 3H).

Budc 2: (S)-2-metylbut-3-en-1-sulfonamit va (R)-2-metylbut-3-en-1-sulfonamit

0 (1)1 =

I H
0=S_ )\/ va 0=S _AF
H2N H2N

Thém tir tr HCI dé4m d3c (18,31 mL, 220 mmol) vao hdn hgp chira (S)-
benzyl(2-metylbut-3-en-1-yl)sulfan, (R)-benzyl(2-metylbut-3-en-1-yDsulfan (0,650
g, 3,38 mmol) va iodosobenzen (2,454 g, 11,15 mmol) trong 133 mL ete, déng thoi
khudy manh. Khudy hdn hop thu duge trong 30 phit. Hdn hop phan tng duge dé
ling va céc 16p tach ra. C6 16p hiru co dudi ap sudt giam. Lam kho phén-cin trong
chan khéng cao trong 1 gid. Thém dung dich chira phin cin trong 8 mL DCM vao
hdn hop chita amoniac & dang dung dich 7,0 M trong metanol (2,414 mL, 16,90
mmol), N,N- DIPEA (2,94 mL, 16,90 mmol) va 4-(dimetylamino)pyridin (8,26 mg,
0,068 mmol) trong 10 mL DCM. C6 hén hop phan tng sau khi khudy & nhiét @
trong phong trong 16 gio. Tinh ché san phim tho bang k¥ thuat sic ky trén SiO» gel,'
rira giai bang EtOAc 0% dén 60% trong hexan dé tao ra hop chét néu ¢ dé muc .
(0,076g, 15,1%). 'H NMR (400 MHz, CDCl;) & 5,82 (ddd, J=17,36, 10,03, 7,63 Hz,
1 H),i 521 - 5,05 (m, 4 H), 3,25 - 3,07 (m, 2 H), 2,92 - 2,78 (m, 1 H), 1,20 (d,
J=6,85 Hz, 3 H). |
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Bude 3: (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-N-
(((S)-2-metylbut-3-en-1-yl)sulfonyl)-3',4,4',5-tetrakiydro-2H,2'H-spiro[benzo[b][ 1,4]

oxazepin-3,1’-naphtalen]-7-carboxamit va

(S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)m etyl)-N—(((R)-2-
metylbut-3-en-1-yl)sulfonyl)-3',4,4',5-tetrahydro-2H,2'H-

spiro[benzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxamit

OH “ OH |
a Z cl Ké\) /
8 : @{ .
//ND/‘LN,S\fO va ND/U\N,S\\=O
A H O R H O
N o N

Khudy hdn hop chira axit (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-
1-yDxyclobutyl)metyl)-3',4,4',5 -tetrahydro-2H,2'H-spiro [benzo[b][1,4]oxazepin-
3,1'-naphtalen]-7-carboxylic (hop chét trung gian AA1‘3A; 0,010 g, 0,021 mmol),
(S)-2_-Ihetylbut-3-en-1-sulf0namit va (R)-2-metylbut-3-en-l-sulfonamit (0,019 g,
0,124 mmoi), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydrocldrua (0,012 g,
0,062 mmol) va 4-(dimetylamino)pyridin (7,60 mg, O",'O62 mmol) trong DCM (0,5
mL) & nhiét do trong phong trong 16 gid. Nap truc tiép hdn hop nay trén cot (5 g
Si0; gel) dé tinh ché bang k¥ thudt séc ky, rira giai bing EtOAc 0% dén 50% (chura
AcOH 0,2%) trong hexan dé tao ra hop chét néu ¢ dé muc (0,011 g, 86%). m/z
(ESI, ion duong) 613,2 (M+H)".

Buée 4: (1S,3'R,6'R,7'S,9'E,11'R)-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.0'%%]
penta;cosa[9, 16,18,24]tetraen]-15’-on 13',13'-dioxit (116762-34-3) va

(1 S,3‘R,6'R,7'S,9'E,1 1'S)-6-clo-7"-hydroxy-1 1'-metyl-3,4-dihydro-2H,15 'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%2]
pentaéosa[g,lé, 18,24]tetraen]-15’-on 13',13'-dioxit va (1S,3'R,6'R,7'S,9'Z,11'R)-6-
clo-7 'ihydrdx37- 11'-metyl-3,4-dikydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]
thia[l;‘14]diazatetraxyclo[14.7.2.03’6.019’24]pentacosa[9,16, 18,24]tetraen]-15"-on
13',13'-dioxit Va'(l S,3'R,6'R,7'S,9'Z,11'S)-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro- '
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.0"?*|pentacosa[9,16,18,24]tetraen]-15"-on 13',13'-dioxit
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N N0 - NS0
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0
N 820 N S50
\ No va h H O
N o O

Thue hién ba chu ky rat/nap lai khi N> d6i véi dung dich chira (S)-6'-clo-5-
(((1IR,2R)-2-((8)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-N-(((S)-2-metylbut-3-
en-1-yl)sulfonyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]Joxazepin-3,1°-
naphtalen]-7-carboxamit va  (S)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-
yl)xyclobutyl)metyl)-N-(((R)-2-metylbut-3-en-1-yl)sulfonyl)-3',4,4',5-tetrahydro-
2H,2'H-spiro[benzo[b][1,4]oxazepin-3,1°-naphtaien]-7-carboxamit (21 mg, 0,034
mmol) trong toluen (80 mL). Thém dung dich Hoveyda-Grubbs II (4,29 mg, 6,85
pmol) trong 1 mL toluen ¢ nhiét do trong phorg vao dung dich d6ng nhét thu dugc.
Khuiy hén hop phan ting & 106°C trong mdi trudng khi N, trong 2 gid. Thdi khong
khi vao hén hop. Lam ngudi phan ang dén nhiét do trong phong va cb. Tinh ché
phén cin bing k§ thuat HPLC didu ché pha dio (c6t Gemini™ Prep C18 5 pm;
dung dich rtra giai gradien MeCN 40% dén 90% trong H»0, trong d6 ca hai dung
mdi déu chtra TFA 0,1%, phuong phép 30 phit) d8 tao ra hdn hop ctia cac hop chét
néu & dé muc. '

Buée 5: (1S,3'R,6'R,7'S,11'S)-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-2H,15H-
spiro[naphtalen—1,22’-[20]0xa[13]thia[1,14]diazatetraxyclo[14.7.2.03’6.019’24]
pentacosa[16,1 8,24]trien]-1 5'-on 13',13'-dioxit hodc
(1 S,3'}R,6'R,7'S,l 1'R)-6-clo-7'-hydroxy-1 1'-mety1—3,4-dihydro-2_H, 15'H-spiro
[naphtﬁlen- 1,22'-[20]oxa[1 S]thia[ 1,14] diazatetraxyclo[l4.7.2.03’6r019’24]pentacosa
[16,18;24]t1‘i611]-15'—0n 13',13'-dioxit | _

Khudy hdn hop chita (1S,3'R,6'R,7'S,9'E,11'R)-6-clo-7"-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'"-[20}oxal 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6, 01%**]pentacosa[9,16,18,24]tetraen]-15"-on 13',13"-dioxit (116762-34-3)
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va (1S,3R,6'R, 7'S,9E,11'S)-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[14.7.2.0%6.01%4]
pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (15,3'R,6'R,7'S, 9'Z,11'R)-6-
clo-7"-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13] |
thia[1,14]diazatetraxyclo[14.7.2.036.01%2*]pentacosa[9,16,18,24]tetraen]-15’-on
13'.13'-dioxit va (1S,3'R,6'R,7'S,9'Z,11'S)-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7 2.035,
0'%24] pentacosa[9,16,18,24]tetraen]-15’-on 13',13"-dioxit (tir buéc 4, 1,6 mg, 2,73
umol) va platin (IV) oxit (0,621 mg, 2,73 pmol) trong EtOAc (2,0 mL) trong méi‘
truong khi Ha (binh ciu) & nhiét o trong phong trong 2 gid. Loc bo chét xuc tac rén
- bing cach st dung d4u loc dang dng tiém va cd dich loc dé thu dugc san phém tho.
Tinh ché san phim tho nay bing k§ thuit HPLC diéu ché pha dao (cot Gemini™
Prep C18 5 pm; dung dich rira gii gradien MeCN 40% dén 90% trong H,O, trong
d6 c& hai dung déu méi chita TFA 0,1%, phwong phép 30 phut) dé tao ra hop chit
néu & d& muc 1a chét ddng phén rira giai thir hai duéi dang chét rin mau tréng. 'H
NMR (500 MHz, CDCl;) § 9,02 (br. s., 1H), 7,73 - 7,69 (m, 1 H), 7,22 - 7,16 (m, 3
H), 7,09 (d, /=2,20 Hz, 1 H), 6,96 (d, J=8,07 Hz, 1 H), 4,16 - 4,09 (m, 2 H), 3,88 -
3,63 (m, 6 H), 3,28 - 3,22 (m, 1 H), 3,17 (dd, J=15,16, 5,87 Hz, 1 H), 3,13 - 3,07
(m, 1 H), 2,80 - 2,74 (m, 2 H), 2,36 - 2,29 (m, 2 H), 2,21 - 2,18 (m, 1 H), 2,03 - 1,98
(m, 2 H), 1,94 - 1,77 (m, 2 H), 1,75 - 1,27 (m, 9 H), 1,13 (d, J=6,85 Hz, 3 H). m/z
(ESI, ion duong) 587,2 (M+H)". |
Vi du 39. (18,3'R,6'R,7'S,11'R)-6-c10-7’-hydroxy-1 1'-metyl-3,4-dihydro-2H,iS'H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%¢.019]
penta;:osa[lé, 18,24]trien]-15"-on 13',13'-dioxit hoaé

(1 S,3;R,6'R,7'S, 11'S)-6-clo-7"-hydroxy-11'-metyl-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.01*]pentacosa
16,18 24]trien]-15"on 13',13-dioxit |
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Hop chét néu & d& muc duge tach ra duéi dang chét déng phan rira giai thi
hai di ra khoi hé théng HPLC diéu ché pha dao trong vi du 38. 'H NMR (400 MHz,
CDCls) & 9,38 (br. s., 1H), 7,69 (d, J=8,61 Hz, 1H), 7,29 (m, 1H), 7,25 - 7,15 (m,
2H), 7,10 (d, J=2,35 Hz, 1H), 6,98 (d, /=8,22 Hz, 1H), 4,16 (s, 2H), 3,89 - 3,83 (m,
1H), 3,67 (d, /=7,83 Hz, 1H), 3,61 - 3,44 (m, 4H), 3,41 (d,.J=12,52 Hz, 2H), 2,81 -
2,68 (m, 3H), 2,23 - 2,06 (m, 3H), 2,02 - 1,72 (m, 5H), 1,64 - 1,51 (m, 5SH), 1,49 -
1,38 (m, 2H), 1,25 - 1,13 (m, 1H), 1,06 (d, J=6,85 Hz, 3H). m/z (ESI, ion
duong) 587,1 M+H)". |
Vi du 40. (1S,3R,6'R,7'S,8'E)-6-clo-7"-hydroxy-12',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.036.0'%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit va
Vi du 41. (1S,3'R,6'R,7'S,8'Z)-6-clo-7'-hydroxy-12',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%%|pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Cl

Vidu 40

Budc 1: 2-metylhex-5-en-2-sulfonamit
ONP Y

S\

Hop chit néu & dé muc dugc diéu ché theo cach twong tu vé6i cach duge mod
t4 cho hop chit trung gian EE20 bang cach st dung 5 duong lugng dung dich
butyllithi, 2,5 M trong hexan (Aldrich) va 5 dwong lugng Mel (Aldrich) va tach
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dugc san pham mong muon la 1-(triflometoxy)hept-6-en-3-sulfonamit dudi dang

dau mau néu nhat.

Bude 2: (18,3'R,6'R,7'S,8'E)-6-clo-7"-hydroxy-12',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[[14.7.2.0%6.01%?*|pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dicxit va

(1S,3'R,6'R,7'S,8'Z)-6-clo-7'-hydroxy-12',12'-dimetyl-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0*¢.01%24]
pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit

Hop chét néu & d& muc dugc didu ché theo cach twong tw v6i cach duge mod
ta trong vi du 2, cdc bude 1 va 2, bang cach str dung hop chit trung gian AA11A va
2-metylhex-5-en-2-sulfonamit tir buéc 1 va tach dugc cac san phdm mong muén 13
(18,3'R,6'R,7'S,8'E)-6-clo-7"-hydroxy-12',12'-dimetyl-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.0"**]pentacosa
[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (vi du 40) dudi dang chit déng phéan chinh
ria gidi thir mhit di ra khoi hé théng HPLC didu ché pha dio va
(1S,3'R,6'R,7'S,8'Z)-6-clo-7'-hydroxy-12', l2'—dimetyl-3,4-dihydro-2H, 15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.0*6.01**]pentacosa
[8,16,18,24]tetraen]-15-on 13, 13'-dioxit (vi du 41) dudi dang chit dong phﬁn chinh
rira giai tht hai di ra khoi hé théng HPLC diéu ché pha dzo. (1S,3'R,6'R,7'S,8'E)-6-
clo-7'-hydroxy-12',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa
[13]thia[1,14]diazatetraxyclo[14.7.2.036.0'%**]pentacosa[ 8,16,18,24]tetraen]-15"-on
13',13'-dioxit (vi du 40): 'H NMR (500 MHz, CD;0D) & 7,75 (d, J=8,6 Hz, 1H),
7,20 (dd, J=2,2, 8,6 Hz, 1H), 7,13 (d, /=2,2 Hz, 1H), 7,07 (br. s., 1H), 6,94 (d, /~7,8
Hz, 2H), 5,82 (br. s., 1H), 5,65 (dd, J=7,5, 15,5 Hz, 1H), 4,17 (br. s., 1H), 4,10 (dd,
J=12,0, 46,0 Hz, 2H), 3,78 (d, J=14,4 Hz, 1H), 3,67 (d, J~13,4 Hz, 1H), 3,11 - 3,00
(m, 1H), 2,87 - 2,75 (m, 2H), 2,54 (br. s., 1H), 2,41 - 2,07 (m, 5SH), 2,01 - 1,88 (m,
3H), 1,80 (dd, J=8,1, 14,2 Hz, 3H), 1,70 (dd, J=9,0, 18,3 Hz, 1H), 1,54- 1,42 (m,
2H), 1,45 (d, J=8,1 "Hz, 6H). m/z (ESI,. ‘ion duwong) 599,2 (M+H)%;
(1S8,3'R,6'R,7'S,8'Z)-6-clo-7'-hydroxy-12',1 2'-dimetyl-3,4-dihydro-2H,15H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%6.0"%*]
pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (vi du 41): 'H NMR (400 MHz,
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CDsOD) 6 7,76 (d, J=8,6 Hz, 1H), 7,29 (d, J=7,8 Hz, 1H), 7,20 (dd, J=2,2, 8,4 Hz,
1H), 7,17 (br. s., 1H), 7,13 (d, /=2,2 Hz, 1H), 6,96 (d, J=7,5 Hz, 1H), 5,68 - 5,60
(m, 1H), 5,53 (dd, J/=8,4, 11,2 Hz, 1H), 4,59 (dd, J=1,8, 8,6 Hz, 1H), 4,11 (s, 2H),
4,07 (d, J=13,7 Hz, 1H), 3,74 (d, J=15.3 Hz, 1H), 3,45 (d, J=14,5 Hz, 1H), 2,90 -
2,75 (m, 2H), 2,72 - 2,53 (m, 1H), 2,50 - 2,40 (m, 1H), 2,40 - 2,23 (m, 2H), 2,14 (d,
J=13,1 Hz, 1H), 2,08 - 1,96 (m, 4H), 1,96 - 1,78 (m, 5H), 1,53 (d, J=12,7 Hz, 6H)
1,52 — 1,46 (m, 1H). m/z (ESI, ion duong) 599,2 (M+H)".

Vi _du 42. (18,3'R,6'R,7'S)-6-clo-7'-hydroxy-12',12'-etyl-3,4-dihydro-2H,15'H-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.0124]
pentacosa[16,18,24]trien]-15'-on 13',13'-dioxit

Chung cit ddng sb6i N,N-bis(4-metoxybenzyl)but-3-en-1-sulfonamit (hop
chét trung gian EE16; 500 mg, 1,332 mmol) trong PhMe trong chén khong trong 1
gi¢. Thém THF vao trong mdi trudng khi argon,va lam lanh dung dich nay dén -
78°C. Sau d6 thém dung dich dutyllithi (Sigma Aldrich, 2,5 M trong hexan; 1,065
mL, 5966 mmol) vao va khudy hdn hop ndy & -78°C trong 60 phut. Thém Mel
(Sigma Aldrich; 0,166 mL, 2,66 mmol) vao va khudy hdn hop nay & -78°C trong 30
phut nua (phéan tich LC/MS cho thdy sy chuyén héa hoan toan thanh hén hop chira
cac san pham da dugc mono va di-metyl hoa vai ty 1¢ 1:1). Dép t4t phan tmg bang
NH4CI bdo hoa, dé dat dén nhiét do6 moi truong, chiét ban0 EtOAc, 1am kho trén
MgSO4 va co. Tinh ché nguyén liéu tho qua cdt vang ISCO 24 g, rira gidi béng
gradien EtOAc 5-10% trong hexan dé tao ra N,N-bis(4-metoxybenzyl)-2-metylpent-
4-en-2-sulfonamit (173 mg, 0,429 mmol, hi¢u sult 32,2%).
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Budc 2. 2-metylpent-4-en-2-sulfonamit
N

HaN- S50

Thém thioanisol (0,503 mL, 4,29 mmol), tiép d6 thém ting giot axit
trifloaxetic (1,2 mL, 16,15 mmol) vao dung dich chira N,N-bis(4-metoxybenzyl)-2-
metylpent-4-en-2-sulfonamit (173 mg, 0,429 mmol) trong DCM. Sau khi khudy
trong 6 gid (phan tich TLC trong EtOAc 30% /hexan cho thiy sy bién mit hoan
toan cta nguyén liéu dau), pha loang hdn hop nay bing EtOAc, rira bing NaHCO;
bdo hoa, chiét nguoc bing EtOAc, 1am khé trén MgSOs4 va ¢b. Tinh ché nguyén lidu
thd béng k¥ thuét sdc ky qua cdt vang ISCO 12 g, ria gidi bang gradien EtOAc 10-
50% trong hexan dé tao ra 2-metylpent-4-en-2-suifonamit (45 mg, ¢,276 mmol, kiéu

suét 64,3%).

Bude 3: (5)-6'-clo-5-(((1R,2R)-2-((S)-1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-N-
((2-nietylpent—4—en-2-y1)sulf0nyl)—3 ',4,4' 5-tetrahydro-2H,2"'H-spiro[benzo[b][1,4]

oxazepin-3,1 '—naphtalen]-7-carboxarf1it_

OH |
cl Z
I
Bt
\_

(0)

Hop chit néu & d& muc dugc tong hop tir axit (S)-6'-clo-5-((1R,2R)-2-((S)-,
1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-3 ',4,4',5-tetréhydro-2H,2'H-spiro[benzo
[b][l,fl]bxazepin—_?y,1’-naphtalen]-7-carboxylic (hop chat trung gian AA13A; 41 mg,
0,085 -mmol) va 2-metylpent-4-en-2-sulfonamit (45 mg, 0,276 mmol) theo quy trinh
dugc }né ta trong vi du 2, bude 1. Tich ché nguyén ligu tho nay, thu dugce (S)-6'-clo-
5-(((1 R,,2R)~2—((S)— 1-hydroxybut-3-en-1-yl)xyclobutyl)metyl)-N-((2-metylpent-4-
en-2-y1)sulfonyl)-3 '4,4',5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4 ]oxazepin-3,1°-
naphtalen]-7-carboxamit (45,8 mg, 0,073 mmol, hi¢u suit 86%).

Budc 4: (18,3'R,6'R,7'S,9'Z)-6-clo-7'-hydroxy-12',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%S.
0'%24]pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (1S,3'R,6'R,7'S,9'E)-6-

-160-



25707

clo-7"-hydroxy-12',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-
[20]oxa[13]thia[1,14]diazatetraxyclo[14.7.2.0%6.0**]pentacosa[9,16,18,24]
tetraen]-15’-cn 13',13'-dioxit |

OH - OH

cl \ cl /6‘ \
H O
o va

Hop chét néu & d& muc dugc tong hop tir (S)-6'-clo-5-((1R,2R)-2-((S)-1-
hydroxybut-3-en-1-yl)xyclobutyl)metyl)-N-((2-metylpent-4-en-2-yl)sulfonyl)-
3'.4,4' 5-tetrahydro-2H,2'H-spiro[benzo[b][ 1,4]oxazepin-3,1’-naphtalen]-7-
carboxamit (45,8 mg, 0,073 mmol) theo quy trinh dugc md ta trong vi duy 14, budc
2. Tinh ché nguyén liéu tho bang k¥ thuat sic ky qua cot ISCO 12 g, rira giai bing,
EtOAc 10% dén 20% (chira AcOH 0,3%) trong hexan trong 90 phuit dé tao ra hdn

hop cua cac hgp chat néu ¢ dé muc.

Bué(; 5: (1s,3'1,6'1,7's)-6-clo-7'-hydroxy-12',12'-etyl-3,4-dihydro-2h, 15'h-spiro
[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%6.012*]pentacosa
[16,18,24]trien}-15"-on 13',13'-dioxit

Hop chit néu & dé muc (6,4 mg, 0,011 mmol, hid¢u suét 71%) duogc téng hop
tir hon hgp chira (1S,3'R,6'R,7'S,9'Z)-6-clo-7'-hydroxy-12',12'-dimetyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14.7.2.0%%.
0'924]pentacosa[9,16,18,24]tetraen]-15’-on 13',13'-dioxit va (18,3'R,6'R,7'S,9'E)-6-
clo-7"-hydroxy-12',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa
r13]thia[1,14]diazatetraxyclo[14.7.2.0>5.0'%?*]pentacosa[9,16,18,24] tetraen]-15’-on
13',13'—dioxit (tr bude 4, 9 mg, 0,015 mmoi) theo quy trinh dugc mo ta trong vi dy’
14, bix(’yc 3. 'H NMR (400 MHz, CD2Cly) 8 10,50 (br. s., 1H), 7,70 (d, J=8,6 Hz,
1H), 7{',47 (dd, J=1,2, 8,4 Hz, 1H), 7,35 (s, 1H), 7,14 (dd, J=2,0, 8,2 Hz, 1H), 7,08
(d, /=2,2 Hz, 1H), 6,91 (d, J=8.4 Hz, 1H), 4,02 (d, /~12,1 Hz, 1H), 3,96 (d, J=11,9
- Hz, 1H), 3,73 (d, J=15,5 Hz, 1H), 3,64 - 3,54 (m, 1H), 3,13 (d, J=14,3 Hz, 1H),
3,05 (dd, J=9,1, 15,6 Hz, 1H), 2,94 (d, /=8.6 Hz, 1H), 2,82 - 2,71 (m, 2H), 2,33
(quin, J=8,6 Hz, 1H), 2,20 - 2,06 (m, 2H), 2,05 - 1,96 (m, 2H), 1,95 - 1,87 (m, 3H),
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1,86 - 1,74 (m, 4H), 1,73 - 1,59 (m, 4H), 1,49 (s, 3H), 1,47 (s, 3H), 1,44 - 1,34 (m,
3H). MS (ESL ion duong) m/z 601,2 (M+H)".

Vi du 43. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-11",12'-dimetyl-7'-(1-metyletoxy)--
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo .
[14.7.2.0%%. 01%2*]pentacosa[8,16,18,24]tetraen]-15"-on-13', 13'-dioxit

Thém natri hydrua (thé phan tan 60% trong dau khoang; 13,62 mg, 0,340
mmol) vao dung dich chira (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11',12'-
dimetyl-3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetra
xyclo[14.7.2.0°5. 01%2*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (vi du 2;
20,4 mg, 0,034 mmol) trong THF (0,681 mL) d& dugc lam lanh dén 0°C. Khudy
hdn hop phan tng & 0°C trong 15 phit va sau d6 thém 2-iodopropan (3,40 ul, 0,034
mmol) vao. Khudy hdn hop phan ting & nhiét d6 moi trudng trong 4 ngdy, thém cac
chét phan tmg nita vao dé thiic ddy phan l’rng; Sau d6 dép tit phan Gng bang NH4Cl
béo hoa va pha lodng bing EtOAc. Lam kho 16p hitu co trén MgSOq va ¢d. Tinh ché
nguyén liéu thd bang k¥ thuat séc ky qua cot nhdi sin SiO, gel Redi-Sep® (4 g), ria
gidi bing EtOAc 10-40% (chita AcOH 0,3%)/heptan dé tao ra hop chét néu & dé
muc (0,6 mg). 'H NMR (500 MHz, CD>Cl,) & 8,03 (br. s., 1H), 7,71 (d, J=8,3 Hz,
1H), 7,17 (dd, J=2,3, 8,4 Hz, 1H), 7,09 (d, J=2,4 Hz, 1H), 6,91 - 6,89 (m, 2H), 6,88
(s, 1H), 5,72 (ddd, J=3,4, 9,3, 15,2 Hz, 1H), 5,53 (dd, J=8,8, 15,4 Hz, 1H), 4,29 -
4,22 “(m, 1H), 4,08 (s, 2H), 3,85 - 3,80 (m, 2H), 3,69 (d, J=14,2 Hz, 1H), 3,59 (td,
J=6,1, 12,2 Hz, 1H), 3,28 - 3,22 (m, 2H), 3,02 (dd, J=9,7, 15,3 Hz, 1H), 2,83 - 2,70
(m, Zﬁ), 2,39 - 2,24 (m, 2H), 2,20 - 2,02 (m, 3H), 2,01 - 1,89 (m, 3H), 1,83 (dd,,
J=5,6i‘ 12,7 Hz, 1H), 1,81 - 1,75 (m, 1H), 1,70 - 1,59 (m, 1H), 1,44 (d, J=7,3 Hz,
3H), 1{',43 - 1,35 (m, 1H), 1,09 (d, J=5,9 Hz, 3H), 1,04 (d, J=6,1 HZ,'3H), 1,02 (d,
J=6,8 Hz, 3H). MS (ESI, ion duong) m/z 641,0 (M+H)".
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Vi du 44. (1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-xycloprepyl-7'-hydroxy-11'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetra
xyclo[14.7.2.0%6.0'%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc

(18,3 R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6,01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(18,3R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-xyclopropyl-7'-hydroxy-11 '-metyl-3.,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo

- [14.7.2.0%6.0'%*|pentacosa[8,16,18,24]tetracn]-15°-on 13',13'-dioxit hogc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6,01%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Budc 1: (2S)-metylpent-4-enal va (2R)-metylpent-4-enal ”

(0] (0]
H/\/’ va m~//\/

Thém dung dich chita DMSO khan (10,62 mL, 150 mmol) trong DCM (20
mL) vao dung dich chira oxalyl clorua (6,65 mL, 74,9 mmol) trong DCM (30 mL) &
-60°C trong mdi truong khi N2 va khudy trong 2 phut. Thém dung dich chira 2-
metylpent-4-en-1-ol (5,00 g, 49,9 mmol) trong DCM (20 mL) vao va khudy h5n_
hop thu dugc trong 15 phit & -60°C. Sau d6 thém Et:N (34,7 mL, 250 mmol) vao
va khudy hdn hop phén tng & nhiét do moi truong trong 20 phut. Dap t4t phan tmg
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biang DCM va H;O. Rira 16p hitu co bang nude mudi, 1am kho O4) va lgc. CO
dich loc dé thu dugc hop chét néu & dé muc (4,90 g, 100%) ina lf.hong cin tinh ché

thém.

Budc 2: (18,2R)-1-xyclopropyl-2-metyl-4-penten-1-ol va
(1R,2R)-1-xyclopropyl-2-metyl-4-penten-1-ol va

(1 S,ZS)‘- 1 -xyclopfopyl-2-mety1—4-penten- 1-ol va

(1R,25)-1-xyclopropyl-2-metyl-4-penten-1-ol

OH . QH OH . OH
v)\r\/ va W va /v\(\/ va W

Thém xyclopropylmagie bromua, 1,0 M trong 2-MeTHF (300 mL, 150
mmol) & -78°C vao dung dich chira (2S)-metylpent-4-enal va (2R)-metylpent-4-enal
(9,80 g, 100 mrol) trong THF (30 mL). Khuéy hdn hgp phin tng & nhi¢t d0 mdi
truong trong 3 gio. Dép tit phén ting bang dung dich NH4Cl bZo hoa trong nudc va
chiét bang ete. Rira 16p hitu co bing nudc mudi, 1am khd (NazSO4) va cd. Chay sic
ky phé‘in can thu dugc (SiO gel, EtOAc 0 dén 40%/hexan), thu duoc hop chét néu &
d& muc (4.20 g, 30,0%).

Budc 3: (1R,2R)-1-xyclopropyl-2-metyl-4-penten-1-sulfonamit va
(1R,2R)-1-xyclopropyl-2-metyl-4-penten-1-sulfonamit va
(1R,2R)-1-xyclopropyl-2-metyl-4-penten-1-sulfonamit va
(1R,2R)-1-xyclopropyl-2-metyl-4-penten-1-sulfonamit
H,N Y va H, N v /
o:g\L\/ o:\s\\ : Os \s\\/\(\/ \ A~
(6] : .0

{ qu chit néu & d& muc dugc didu ché tr hdn hop chira (1S,2R)-1-
xyclopropyl-Z-metyl-4-penten- 1-ol, (1R,2R)-1-xyclopropyl-2-metyl-4-penten-1-ol,
(18,28)-1-xyclopropyl-2-metyl-4-penten-1-ol va (1IR,2S)-1-xyclopropyl-2-metyl-4-
pentenll—l-o] (tr budc 2) lam ruou ban déu, theo quy trinh twong ty duge md ta cho

E22, cac budge tir 3 dén 6.
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Budc 4: (18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.036.01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit hodc

(18,3'R,6'R,7'S,8'E, 11'S,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.036.01%%*|pentacosa[8,16,18,24] tetraen]-15’-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro [naphtalen— 1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%°.01%*|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Hop chit néu & @& muc dugc diéu ché tir axit (S)-6'"-clo-5-((1R,2R)-2-((S,E)-
1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
[b][1 ;4] oxazepin-3,1'-naphtalen]-7-Carboxylic (hop chét trung gian AA12A) va héa
hop chta (1R,2R)-1-iyclopropyl-Z-metyl-,4-penten-l-sulfona_.mit, (1R,2R)-1-
xyclopropyl-2-metyl-4-penten-1-sulfonamit, (1r,2r)-1-xyclopropyl-2-metyl-4-
penten-1-sulfonamit va (1R,2R)-1-xyclopropyl-2-metyl-4-penten-1-suifonamit (tir
budc 3), theo quy trinh twong ty dugc md ta trong vi du 2, cic bude 1 va 2. Tinh
ché chit dau thd nay bang k§ thuat HPLC didu ché pha dao (cot GeminiTM Prep Cis
5 um; dung dich rira giai gradien MeCN 50% dén 90% trong HyO, trong d6 ca hai
dung méi déu chira TFA 0,1%, phuong phap 30 phut), thu duoc hop chit néu & @&
muc dudi dang chit ddng phan rira giai tha nhit (12 mg, 6,7%). "H NMR (400.
MHz; CD,Cl) & 8,15 (s, 1H), 7,71 (d, J = 8,6 Hz, 1H), 7,17 (dd, J = 2,3, 8,6 Hz,
1H), 7,09 (d, J = 2,2 Hz, 1H), 6,93 - 6,88 (m, 3H), 5,91 - 5,63 (m, 2H), 4,22 (dd, J =
3,9, 7,-‘6 Hz, 1H), 3,81 (d, J = 15,1 Hz, 1H), 3,68 (d, J = 14,3 Hz, 1H), 3,40 (d, ] =
11,0 Hz, 1H), 3,25 (d, J = 14,3 Hz, 1H), 3,04 (dd, = 9,8, 15,3 Hz, 1H), 2,82 - 2,67
(m, 2H), 2,49 - 2,23 (m, 3H), 2,14 - 1,84 (m, 11H), 1,73 - 1,62 (m, 1H), 1,45 - 1,34
(m, 1H), 1,20 (4, J = 6,8 Hz, 3H), 1,17 - 1,07 (m, 1H), 0,93 - 0,76 (m, 3H), 0,50 -
0,37 (m, 1H). m/z (ESI, ion duong) 625,2 (M+H)".
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Vi du 45. (1S,3'R,6'R,7'S,8'E,11'S,12's)-6-clo-12"-xyclopropyl-7'-hydroxy-11'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetra
xyclo[14.7.2.0%6,01%?4]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc N

(1S,3'R,6'R,7'S,8'E, 11'S,12'R)-6-clo-12"-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%5.01%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit hodc

(18,3R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo

© [14.7.2.0%5.0"***]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%5.01>**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Hop chét néu & d& muc (5 mg, 2,8%) dugc thu nhén dudi dang chét déng
phan rira gidi thit hai tir qua trinh tich bing ky thuat HPLC diéu ché bha dao trong
vidy 49. 'H NMR (400 MHz, CD>CL) § 9,04 (br. s., 1H), 7,83 - 7,61 (m, 1H), 7,17
(d, J = 8,4 Hz, 1H), 7,09 (m, 1H), 6,97 - 6,88 (m, 1H), 6,84 (m, 1H), 6,15 (br. s.,
1H), 5,92 - 5,69 (m, 1H), 4,26 - 4,04 (m, 2H), 3,68 (d, J = 14,1 Hz, 1H), 3,36 - 2,94I
(m, 3H), 2,77 (m, 2H), 2,38 (d, J = 7,6 Hz, 2H), 2,24 - 1,87 (m, 6H), 1,69 (dd, J =
9.8, 19,4 Hz, 2H), 1,53 - 1,41 (m, 1H), 1,30 - 1,06 (m, 10H), 0,83 (d, J = 3,1 Hz,
2H), 0,44 (br. s., 1H). m/z (ESI, ion duong) 625,2 M+H)".
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Vi du 46. (1S,3R,6'R,7'S,8'E,11'S,12'S)-6-clo-12"-xyclopropyl-7'-hydroxy-11'-
metyl-3,4-dihydro-2H,15'H-spiro [naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diaza
tetraxyclo[14.7.2.0%6.01%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc |

(1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12"-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0>6.0'%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo- 12'-xyclopr0py1—7'-hydroxy-1 1'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxyclo
[14.7.2.0%%.01%2*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24 ]tetraen]-15-on 13',13'-dioxit

‘ Hop chit néu & d& muc (9 mg, 5,0%) duge thu nhan dudi dang chét dé)ng
phén rira giai thtr ba tlir qud trinh tach bang k¥ thuat HPLC diéu ché pha dao trong vi
du 49. '"H NMR (400 MHz, CD:Cly) & 8,21 (br. s., 1H), 7,66 (d, J = 8,6 Hz, 1H),
7,44 (br. s., 1H), 7,14 (dd, J = 2.3, 8,6 Hz, 1H), 7,09 (d, J=2,3 Hz, 1H), 6,94 - 6,86
(m, Zﬁ), 5,62 (br. s., 2H), 4,20 (s, 2H), 3,92 (d, ] = 7,4 Hz, 1H), 3,85 (d, J = 13,9
Hz, I?EH), 3,66 (d, J = 14,1 Hz, 1H), 3,39 (d, J = 14,3 Hz, 1H), 3,33 (d, J = 11,0 Hz,
1H), 3,17 (d, J = 13,7 Hz, 1H), 2,74 (t, J = 5,3 Hz, 2H), 2,57 (d, J = 7,6 Hz, lH),'
2,40 (td, T = 8,7, 17,1 Hz, 1H), 2,29 - 2,16 (m, 1H), 2,03 - 1,62 (m, 10H), 1,60 -
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1,45 (m, 1H), 1,22 (d, J = 6,7 Hz, 3H), 1,17 - 1,04 (m, 1H), 0,91 - 0,78 (m, 3H),
0,52 - 0,41 (m, 1H). m/z (ESL, ion duong) 625,2 (M+H)".

Vidu 47. (1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-xyclopropyl-7"-hydroxy-11'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa| 13 ]thia[ 1,14]diazatetra
xyclo[14.7.2.0%%.01%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hogc

(1S,3'R,6'R,7'S, 8'E, 11'S,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R, 12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01***]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Hop chit néu & d& muc (3 mg, 1,9%) dugc thu nhén dudi dang chét dong
phén rira giai chdm nhét tir qué trinh tach bang ky thuat HPLC diéu ché pha dao
trong vi du 49. 'H NMR (400 MHz, CD:Cl) 8 8,14 (br. s., 1H), 7,71 (d, J = 8,6 Hz,
1H), 7,22 - 7,06 (m, 3H), 6,98 - 6,91 (m, 1H), 6,62 (br. s., 1H), 6,05 (d, J =7,2 Hz,
1H), ;{5,69 (dd, T =5,8, 15,2 Hz, 1H), 4,19 (br. s., 1H), 4,15 - 3,99 (m, 2H), 3,79 (d, J
= 14,5 Hz, 1H), 3,65 (d, J = 14,5 Hz, 1H), 3,43 (d, ] = 14,5 Hz, 1H), 3,33 - 3,22 (m,
1H), 2,99 (d, J = 11,0 Hz, 1H), 2,86 - 2,66 (m, 3H), 2,51 (br. s., 2H), 2,32 - 2,18 (m,
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2H), 2,09 - 1,87 (m, 5H), 1,75 (d, J = 10,4 Hz, 2H), 1,52 - 1,38 (m, 2H), 1,19 (d, J =
7,0 Hz, 3H), 1,11 (br. s., 1H), 0,93 - 0,73 (m, 3H), 0,54 - 0,40 (m, 1H). m/z (ESL,
ion duong) 625,2 (M+H)".

Vi du 48. (1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-xyclopropyl-7'-metoxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22"-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0°5.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-xyclopropyl-7'-metoxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%5.01%?Ipentacosa[8,16,18,24]tetraen]-15-on 13',13"-dioxit hodc

(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-xyclopropyl-7'-metoxy-11 '-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%2*|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-xyclopropyl-7'-metoxy-11'-metyl-3,4-
dihydro-2H,15"H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0°5.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

O/

| Hop chét néu & d& muc (9,5 mg, 62%) dugc didu ché tr
(1 S,3'R,6'R,7' S,8'F,11'S,12'S)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14] diazatetraxyclo
[14.7.2.0%6.0%**|pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit hodc
(1S,3'R,6'R,7'S,8'E, 11'S,12'R)-6-clo-12'-xyclopropyl-7'-hydroxy-11 '-metyl-3,4-

-169-



25707

dihydro-2H, 1 3'H-spiro[naphtalen-1,22'-[20]oxal 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%5.01%*|pentacosa[8,16,18,24]tetracn]-15"-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12"-xyclopropyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.03’6’019’24]pentacosa[8,16,18,24]tetraeh]-15’-on 13',13'-dioxit (vi du 49) bing
cach st dung quy trinh twong tu dugc mo ta trong vi du 46. '"H NMR (400 MHz,
CDCl) 6 8,15 - 7,94 (m, 1H), 7,71 (d, J = 8,41 Hz, 1H), 7,17 (dd, J = 2,35, 8,41
Hz, 1H), 7,09 (d, J = 2,15 Hz, 1H), 6,91 (d, J = 0,98 Hz, 2H), 6,86 (s, 1H), 5,81 -
5,70 (m, J = 3,13, 9,39 Hz, 1H), 5,51 (ddd, J = 1,17, 8,41, 14,67 Hz, 1H), 4,08 (s,
2H), 3,80 (4, J = 15,06 Hz, 1H), 3,69 (d, ] = 14,28 Hz, 1H), 3,62 (dd, J = 3,33, 9,00
Hz, 1H), 3,45 (d, J = 10,17 Hz, 1H), 3,25 (d, J = 14,28 Hz, 1H), 3,17 (s, 3H), 3,03
(dd, T =10,17, 15,26 Hz, 1H), 2,80 - 2,72 (m, 2H), 2,59 - 2,39 (m, 2H), 2,38 - 2,25
(m, 1H), 2,17 - 1,73 (m, 8H), 1,72 - 1,59 (m, 1H), 1,21 (d, J = 6,85 Hz, 3H), 1,17 -
1,08 (m, 1H), 0,92 - 0,78 (m, 4H), 0,47 - 0,37 (m, 1H). m/z (ESL, ion duwong) 639,2
(M+H)*. |

Vidu 49. (18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7"-hydroxy-11'-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]
diazatetraxyclo[14.7.2.036.01%**]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit
hoic (18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-(1-metyletyl)-
3 ,4-d'ihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1, 14]diazatetraxyclo
[14.772.03’6.019’24]'pentacosa[8, 16,18,24]tetraen]-15’-on 13',13'-dioxit hodc |
(18,3'R,6'R,7'S,8'E,11'S,12'R)-6~clo-7'-hydroxy-11"-metyl- 12'—(1-1lietyletyl)-3,4-
dihydfo-?.H, 15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1, 14]diazatetraxyclb
[14.7.2.O3=6.019’24]pentacosa[8,16, 18,24]tetraen]-15 >-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-(1-metyletyl)-3,4-
dihydro-2H, 15 H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%5.0'**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
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Bude 1: (3R,4R)-2,4-dimetylhept-6-en-3-o0l va (3R,4S)-2,4-dimetylhept-6-en-3-ol
va (38,4R)-2,4-dimetylhept-6-en-3-ol va (3S,4S)-2,4-dimetylhept-6-en-3-ol
OH OH OH _ OH

W va WW va \(K/v/ va \iw

Thém isopropylmagie clorua, 2,0 M trong THF (24,4 mL, 48,9 mmol) ¢ 0°C
vio dung dich chira 2-metylpent-4-enal (2,40 g, 24,4 mmol) trong THF (10 mL). pé-
hén hop phéan g Am dén nhiét do mdi trudng. Sau khi khudy & nhiét d§ moi
truong trong 12 gio, dap tit phan tmg (NH4Cl bdo hoa), chiét (2 x Et;0) va rira
(nuée mudi). Lam kho céc 16p hitu co dd dugc gop lai (Na2SO4) va cd dudi ap suét
giam. Nap phén cin vao cdt vang ISCO 40g va tinh ché bang hé Combi-Flash®, rira
giai bang EtOAc 0% dén 20% /hexan thu dugc cac hop chét néu & dé muc (550 mg,
3,85(mmol).

Bude 2: (3 S,4R)-N,N-bis(4-metoxybenzyl)-2,4-dimetylhept-6-en-3-sulfonamit va
(3 S;4S)-N,N-bis(4-metoxybenzyl)-2,4-dimetylhept-G-en-3-sulfonamit va (3R,4R)-
N,N-bis(4-metoxybenzyl)-2,4-dimetylhept-6-en-3-sulfonamit va (3R,4S)-N,N-
bis(4;metoxy benzyl)-2,4-dimetylhept-6-en-3-sulfonamit
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Hop chit néu & d& muc dugc diéu ché tir hdn hop chira (3R,4R)-2,4-
dimetylhept-6-en-3-ol, (3R,4S)-2,4-dimetylhept-6-en-3-ol, (3S,4R)-2,4-
dimetylhept-6-en-3-ol va (35,4S)-2,4-dimetylhept-6-en-3-ol ( tir bude 1), theo quy
trinh tuwong ty dugc mo ta cho hop chét trung gian EE22, cc bube tir 3 dén 6.

Bude 3: (3S,4R)-2,4-dimetylhept-6-en-3-sulfonamit va (3S,4S)-2,4-dimetylhept-6-
en-3-sulfonamit va (3R,4R)-2,4-dimetylhept-6-en-3-sulfonamit va (3R,4S)-2,4-
dimetylhept-6-en-3-sulfonamit ‘

va $
$:0 5=0

HN" "o H.N""0
\ .
\\\\\ va -
S=0 s$=0
H,N" o H,N" o

Céc hop chét néu & dé muc dugce tong hop tir hdn hop chira (38,4R)-N,N-
bis(4-metoxybenzyl)-2,4-dimetylhept-6-en-3-sulfonamit, (35,4S)-N,N-bis(4-
metoxybenzyl)-2,4-dimetylhept-6-en-3-sulfonamit, (3R,4R)-N,N-bis(4-
metoxybenzyl)-2,4-dimetylhept-6-en-3-sulfonamit va (3R,4S)-N,N-bis(4-
metoxybenzyl)-2,4-dimety1hept-6-en-3-sulfonamit (tr budc 2), theo quy trinh twong

tu dugc mo ta trong vi du 26, budce 2.

Budc 4: (1S,3'R,6'R,7'S,8'E,1 I'R,12'R)-6-clo-7"-hydroxy-11 '-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazatetraxyclo[14.7.2.036. 0%**]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit
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hozc (1S,3'R,6'R,7'S,8'E, 11'S,12'S)-6-clo-7-hydroxy-11'-metyl-12'-(1-metyletyl)-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0%5.0%?*]pentacosa[8,16, 18,24]tetraen]-15°-on 13',13'-dioxit hodc
(1S,3'R,6'R,7' S, 8'E,11'S,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-(1-metyletyl)-3,4~
dihydro-2H,15H-spiro[naphtalen-1,22"-[20]oxa[ 13]thia[ I, 14]dja2atetraxycld
[14.7.2.0%6.0'*?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(18,3 'R,6'R,7; S,8'E,11'R,12'S)-6-clo-7"-hydroxy-11"-metyl-12'-(1-metyletyl)-3,4-

~ dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%5. 0'%"]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (chét dong
phén 1)

Céc hop chat néu & d& muc duge diéu ché tir axit (S)-6'-clo-5-(((1R,2R)-2-.
((S,E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-
spiro[benzo[b] [1,4]oxazepin-3,1‘-naphtalen]—7-carboxylié (hop chét trung gian
AAI12A) va hdn hop chira (3 S,4R);2,4-dimety1hept-6-en-3-sulfonarhit, (35,45)-2,4-
dimetylhept-6-en-3-sulfonamit, (3R,4R)-2,4-dimetylhept-6-en-3-sulfonamit ~ va
(3R,48)-2,4-dimetylhept-6-en-3-sulfonamit, theo quy' trinh tuong ty dugc md ta
trong vi du 2, cic bude 1 va 2. Nap phan cin vao cdt vang ISCO 40g va tinh ché
bing hé Combi-Flash®, rira giai bing EtOAc 10% dén 100% (chira AcOH
0,5%)/hexan, thu dugc san phim thd dudi dang chit ddng phén rira giai nhanh hon.
Tinh ché san phdm thd nay bang k§ thuat HPLC didu ché pha dao (cot Gemini™
Prep C1s 5 pm; dung dich gradien MeCN 50% dén 90% trong H,0, trong d6 ca hai
dung mbi déu chira TFA 0,1%, phwong phép 30 phit) d8 tao ra mot trong sb cac
hop chit néu & dé muc dudi dang chit bot mau tréng. TH NMR (400 MHz, CDzClz)‘
& ppm 8,30 (s, 1H), 7,79 - 7,70 (m, 1H), 7,66 (d, /=8,4 Hz, 1H), 7,14 (m, 1H), 7,10
(m, {H), 6,95 - 6,87 (m, 2H), 5,67 (dd, J=4,1, 15,8 Hz, 1H), 5,44 - 5,34 (m, 1H),
4,29 - 4,13 (m, 3H), 4,04 (m, 1H), 3,89 - 3,77 (m, 2H), 3,29 (d, J/=14,3 Hz, 1H),
3,05 (dd, J=3,5, 16,0 Hz, 1H), 2,78 - 2,69 (m, 2H), 2,62 - 2,53 (m, 1H), 2,48 (m,
1H), 2,31 -2,19 (m, 1H), 2,05 - 1,70 (m, 9H), 1,61 (m, 1H), 1,37 (d, J=7,0 Hz, 3H),
1,35 - 1,26 (m, 4H), 1,17 (d, J=6,7 Hz, 3H); m/z (ESI, ion duong) 627 (M+H)".

Vi du 50. (1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-cle-7"-hydroxy-11"-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro[naphtalen- 1,22'-[20]oxa[13]thia[1,14]
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diazatetraxyclo[14.7.2.036.01%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
hodc (1S8,3'R,6'R,7'S,8'E, 11'S,12'S)-6-clo-7"-hydroxy-11'-metyl-12'-(1-metyletyl)-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%2*|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1s,3',6'1,7's,8'¢,11's,12'r)-6-clo-7'-hydroxy-11'-metyl-12'-(1-metyletyl)-3,4-
dihydro-2h,15h-spiro[naphtalen-1,22'-20]oxa[ 13]thia[1, 14]diazatetraxyclo
[14.7.2.0%%.0'%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7'-hydroxy-i1'-metyl-12'-(1-metyletyl)-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit

Mot trong sb cac hop chit néu & d& muc dugc thu nhan duéi dang chét dong
phan rira giai thir hai (cham hon) bang cach sir dung k¥ thuét tach bang hé Combi-
]’Flash?D nhu dugc mé ta trong vi du 54. '"H NMR (400 MHZ, CD:Cl,) 6 ppm 8,13 (s,
1H),§:7,71 (d, J=8.4 Hz, 1H), 7,17 (dd, J=2,3, 8,4 Hz, 1H), 7,09 (d, J/=2,3 Hz, 1H),
6,91 (m, 3H), 5,79 - 5,67 (m, 2H), 4,22 - 4,13 (m, 2H), 4,09 (s, 2H), 3,90 - 3,78 (m,
1H), 3,69 (d, /~14,3 Hz, 1H), 3,24 (d, J~14,3 Hz, 1H), 3,03 (dd, /=9,3, 15,4 Hz,
1H), 2,83 - 2,70 (m, 2H), 2,46 - 2,37 (m, 1H), 2,35 - 2,23 (m, 2H), 2,19 - 1,91 (m,
6H), 1,88 - 1,75 (m, 3H), 1,70 - 1,61 (m, 1H), 1,44 - 1,30 (m, 7H), 1,14 (d, J=6,7
Hz, 3H); m/z (ESI, ion duong) 627 (M+H)".

Vidu51. (1S,3R,6R,7'S,8E,11'R, 12'R)-6-clo-7'-hydroxy-11'-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1 ,22'-[20]oxa[13]thia[1,14]
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diazatetraxyclo[14.7. 2.0%6.0'?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit
hoic (18,3'R,6'R,7'S,8'E, 11'S,12'S)-6-clo-7'-hydroxy-11"-metyl-12'-(1-metyletyl)-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14]diazatetraxyclo
[14.7.2.0°5.0"%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hogc
(18,3'R,6'R,7'S,8'E, 11'S,12'R)-6-clo-7'-hydroxy-11"-metyl-12'-(1-metyletyl)-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa [13]thia[ 1,14]diazatetraxyclo
[14.7.2.0°9.0%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E, 11'R,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-(1-metyletyl)-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0°5.01%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Mot trong sb cac hop cht néu & d& muc duoc thu nhan dudi dang chét dong
phén rira giai tht ba ( chdm hon) bang cach sir dung k¥ thuét tach bang hé Combi-
Flash® nhu dugce md ta trong vi du 54. 'H NMR (400 MHz, CD:>Cl») 8 ppm 8,11 (s,
1H), 7,77 - 7,69 (m, 1H), 7,16 (d, /=8,4 Hz, 1H), 7,13 - 7,06 (m, 1H), 7,00 - 6,88
(m, 3H), 5,85 - 5,60 (m, 2H), 4,24 - 4,06 (m, 4H), 3,95 - 3,80 (m, 1H), 3,69 (d,
J=14,1 Hz, 1H), 3,51 - 3,34 (m, 2H), 2,83 - 2,70 (m, 2H), 2,46 - 2,24 (m, 3H), 2,18 -
1,90 (m, 6H), 1,87 - 1,70 (m, 4H), 1,35 (dd, J=7,0, 14,3 Hz, 7H), 1,22 - 1,07 (m,
3H); m/z (ESI, ion duong) 627 (M+H)".

Vidu 52. (1S,3'R,6'R,7'S,8E,11'R, 12'R)-6-clo-7"-hydroxy-11'-metyl-12'-(1-
metyietyl)-3,4-dihydro-2H,1 5'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazatetraxyclo[14.7.2.0%6,01%**]pentacosa[ 8,16,18,24] tetraen]-15’-on 13',13'"-dioxit
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hoic (18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-7"-hydroxy-11"-metyl-12'-(1-metyletyl)-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc |
(1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-(1-metyletyl)-3,4-
dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1, 14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7"-hydroxy-11'-metyl-12'-(1-metyletyl)-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20joxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit

Mot trong s6 cac hop chét néu & d& muc dugc thu nhan dudi dang chét ddng
phan rira giai tht tu (chdm hon) bang cach st dung k¥ thudt tich bing hé Combi-
Flash® nhu dwgce mod ta trong vi du 54. 'TH NMR (400 MHz, CD>Cl») 6 ppm 8,11 (br.
s., 1H), 7,71 (t, J=6,9 Hz, 1H), 7,25 - 6,87 (m, 5H), 5,88 - 5,43 (m, 2H), 4,20 - 4,02
(m, 3H), 3,84 (m. 1H), 3,74 - 3,55 (m, 2H), 3,55 - 3,40 (m, 1H), 3,40 - 3,12 (m, 1H),
2,82 - 2,62 (m, 3H), 2,53 (d, J=5,3 Hz, 2H), 2,32 (m, 3H), 2,08 - 1,62 (m, 8H), 1,37
- 1,12 (m, 10H); m/z (ESL ion dwong) 627 (M+H)".

Vi du 53. (1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-metoxy-11 '-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,1 4]
diazatetraxyclo[14.7.2.0%6.01*?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
hosc (1S,3'R,6'R,7'S,8'E, 11'S,12'S)-6-clo-7'-metoxy-11'-metyl-12'-(1 -metyletyl)-
3,4-dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14] diazatetfaxyclo ; |
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[14.7.2.0%¢.0'%%]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-metoxy-11'-metyl-12'-(1-metyletyl)-3,4-
dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%%]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7'-metoxy-1 1'-métyl-12'-(1-mety1etyl)-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

hoic

Thém natri hydrua & dang thé phan tan 60% trong dau khoang (1,43 mg,
0,036 mmol), tiép d6 13 Mel (3,1 mg, 0,022 mmol) vao dung dich chura san phém
(tr vi du 54; 9 mg, 0,014 mmol) trong THF (1 mL). Khudy dung dich nay & nhiét do’
trong phong qua dém. Sau do dap t4t phan ung bang NH4Cl bdo hoa va nudc mubi,
chiét%‘(2 x Et;0) va rira (1 x nude mudi). Lam khd cac 16p hitu co dd duge gop lai
(NazSO4) va ¢d dudi ap suat giam. Nap phan c@n vao cdt vang ISCO 4g va tinh ché

bang hé Combi-Flash®, rira giai bing EtOAc 0% dén 100% (chita AcOH

O,5%)%{hexan, thu dugc mot trong sb cac hop chét néu ¢ d& muc (7 mg, 10,9 pmol)
dudi élang chit dau khong mau. 'H NMR (400 MHz, CD2Cly) 8 ppm 8,15 (br. s.,
1H), 7271 (d, J=8,4 Hz, 1H), 7,17 (dd, J=2,3, 8,4 Hz, 1H), 7,09 (d, J=2,2 Hz, 1H),
6,90 (m, 2H), 6,84 (m, 1H), 5,73 (ddd, J=3,9, 8,7, 15,2 Hz, 1H), 5,52 (dd, /=8,8,

15,5 Hz, 1H), 4,23 (m, 1H), 4,12 - 4,04 (m, 2H), 3,82 (d, J=15,1 Hz, 1H), 3,72 -
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3,62 (m, 2H), 3,25 - 3,17 (m, 4H), 3,02 (dd, J=10,0, 15,5 Hz, 1H), 2,83 - 2,69 (m,’
2H), 2,47 - 2,38 (m, 1H), 2,35 - 2,23 (m, 3H), 2,21 - 2,02 (m, 3H), 1,97 - 1,72 (m,
5H), 1,68 - 1,60 (m, 1H), 1,40 - 1,30 (m, 7H), 1,13 (d, J=6,7 Hz, 3H); m/z (ESI, ion
duong) 641 (M+H)".

Vi du 54. (1S,3'R,6'R,7'S,8'E,11'R, 12'R)-6-c]o-7'-(2-metoxyetoxy)—1 1'-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazatetraxyclo[ 14.7.2.0%6.0'%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
hoic (18,3'R, 6'R,7'S,8'E,11'S,12'S)-6-clo-7'-(2-metoxyetoxy)-11"-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazatetraxyclo[14.7.2.0%6.0'%2*|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
hoic (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-(2-metoxyetoxy)-11"-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H,15'H-spiro [naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazatetraxyclo| 14.7.2.0%%.01%?*|pentacosa[8,16, 18,24]tetraen]-15’-on 13',13'-dioxit .
hO‘{:iC (1 S,3'R,6'R,7'S,8'E, 1 l'R, 12'S)-6-clo-7'-(2-metoxyetoxy)-11'-metyl-12'-(1-
metyletyl)-3,4-dihydro-2H, 15 'H-spiro [naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazatetraxyclo[ 14.7.2.035.01%#]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Thém natri hydrua & dang thé phan tan 60% trong déu khodng (1,6 mg, 0,040

mmol), tiép d6 1a 2-bromoetyl metyl ete (2,2 -mg, 0,016 mmol) vao dung dich chira
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san phdm tir vi du 54 (10 mg, 0,016 mmol) trong THF (1 mL). Khudy dung dich nay
& nhiét do trong phong trong ~48 giv. Sau do6 dép t4t phan ing bing NH4ClI bio hoa
va nuéc mubi, chibt (2 x Et0) va rira (1 x nude mudi). Lam kho cac 16p hitu co da
duge gop lai (Na2SO4) va c6 dudi ap sudt giam. Tinh ché san phim thd ndy bang k§
thuat HPLC diéu ché pha dao (cot Gemini™ Prep Cis 5 pm; dung dich rtra giéi'
gradien MeCN 50% dén 90% trong H,0, trong d6 cé hai dung moi déu chira TFA
0,1%, phurong phép 30 phut) dé tao ra mot trong sb cac hop chét néu & dé muc (4
mg, 5,8 umol) duéi dang chét ran vo dinh hinh mau tring. 'H NMR (400 MHz,
CD2ClL) & ppm 8,09 (s, 1H), 7,70 (d, J=8,6 Hz, 1H), 7,16 (dd, J=2,2, 8,5 Hz, 1H),
7,09 (d, J=2,2 Hz, 1H), 6,94 - 6,87 (m, 2H), 6,84 (s, 1H), 5,71 (ddd, J=4,0, 8,5, 15,3
Hz, 1H), 5,60 - 5,48 (m, 1H), 4,21 (m, 1H), 4,08 (s, 2H), 3,86 - 3,74 (m, 2H), 3,68
(d, /=13,9 Hz, 1H), 3,53 - 3,36 (m, 4H), 3,32 (s, 3H), 3,23 (d, /=14,3 Hz, 1H), 3,01
(dd, J=10,1, 15,2 Hz, 1H), 2,83 - 2,69 (m, 2H), 2,48 - 2,39 (m, 1H), 2,34 - 2,12 (m,
4H), 2,12 - 2,01 (m, 2H), 1,99 - 1,75 (m, 5H), 1,72 - 1,63 (m, 1H), 1,45 - 1,30 (m,
7H), 1,13 (d, J=6,8 Hz, 3H); m/z (ESI, ion duong) 685 (M+H)".

Vi dt_f 55. (18,3 'R,6'R,7'S,8'E,1 1'S,12'S)-6-clo- 12'-xycldbutyl-7'-hydr0xy-1 1'-metyl- .
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'- [20]oxa[13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.0%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12"-xyclobutyl-7"-hydroxy- 11 '-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1, 14]diazatetraxycld
[14.7.2.0*%.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1 S,3'R,6'R,7‘S,8'E, 11'R,12'S)-6-clo-12'-xyclobutyl-7'-hydroxy-1 1'-1nety1-3,4-‘
dihydro-2H,1 S'H-spiro[naphtalen- 1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7:;_2.03’6.019’24]pentacosa[8, 16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1 S,3§R,6'R,7' S,8'E,11'S,12'R)-6-clo-12'-xyclobutyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H, 1 5'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.03’6.019’24]pentacosa[8,16, 18,24 ]tetraen]-15’-on 13',13'-dioxit
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Budéc 1: (R)-2-metylpent-4-enal va (S)-2-metylpent-4-enal

0} 0
WVQW

- Thém dung dich chita DMSO khan (10,6 mL, .150 mmo!) trong DCM (20
mL) trong mdi trﬁb11g khi N> vao dung dich chtta oxalyl clorua (6,65 mL, 74,9
mmol) trong DCM (30 mL) & -60°C. Sau khi khudy trong 2 phut, thém dung dich
chira 2-metylpent-4-en-1-ol (5,00 g, 49,9 mmol) trong DCM (20 mL) vao va khudy
hdn hop thu duge trong 15 phit & -60°C. Sau d6 thém EtsN (34,7 mL, 250 mmol)
vao. Sau khi khudy & nhiét @0 mdi truong trong 20 phut, dap t4t phan tng bing
DCM va H;0, chiét (2 x ELO) va rira (1 x nudce mudi). Lam kho cac 16p hitu co da
duoc gbp lai (Na2SO4) va cd dudi ap sudt giam dé thu dugc hop chit néu & dé muc.
Hop chit néu & dé myc dugce st dung cho budc tiép theo ma khong cén tinh ché
thém.}
Budc' 2: (1R,2R)-1-xyclobutyl-2-metylpent-4-en-1-o0l va (1R,2S)-1-xyclobutyl-2-
metylf)en't-4-en-l~ol va (18,2R)-1-xyclobutyl-2-metylpent-4-en-1-ol va (18S,25)-1-
xyclobutyl-2-metylpent-4-en-1-ol '

OH OH
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Thém xyclobutylmagie bromua (17,8 g, 112 mmol) ¢ -78°C vao dung dich
chira (R)-2-metylpent-4-enal va (S)-2-metylpent-4-enal (5 g, 50,9 mmol) (vi du 183, .
bude 1) trong THF (30 mL). Pé phan tmg 4m dén nhiét do trong phong. Sau khi
khudy & nhiét do trong phong trong 3 gid, dap tit phan (mg (NH4Cl bao hoa), chiét
(2 x Et0) va rira (1 x nuédc mudi). Lam khé céc 16p hiru co d3 dugc gop lai
(Na2SO4) va ¢6 dudi 4p sudt giam. Nap phan cin vao cdt vang ISCO 40g va tinh ché
bing hé Combi-Flash®, rira gidi bing EtOAc 0% dén 30%/hexan dé thu dugc hop

chit néu ¢ d& muc (4,2 g, 27,2 mmol).

Buéc 2:  (1S,2R)-1-xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-
sulfonamit va (1R,2R)-1-xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1--
sulforamit va (18S,2S)-1-xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-
sulfonamit va (1R,2S)-1-xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-

\iF : S{g
va N
530
(o Z~0"

sulfonamit

Hop chét néu & d& muc dugc diéu ché tir hdn hop chwa (IR.2R)-1-
xyclobutyl-2-metylpent-4-en-1-ol, (1R,28)-1-xyclobutyl-2-metylpent-4-en-1-ol,
(1 S,2R)- 1-xyclobutyl-2-metylpent-4-en-1-ol va (1S,2S)-1-xyclobutyl-2-metylpent-
4-en-1-0l (tr bude 2), theo quy trinh twong ty dwgc md ta trong phén vé hop chét

trung éian EE22, céc budc tir 3 dén 6.

Buéc . 3: (18,2R)-1-xyclobutyl-2-metylpent-4-en-1-sulfonamit va (1R,2R)-1-
xyclobutyl-2-metylpent-4-en-1-sulfonamit va (18,25)-1-xyclobutyl-2-metylpent-4-

en-1-sulfonamit va (1R,2S)-1-xyclobutyl- 2-metylpent-4-en-1-sulfonamit
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S=0 S=0
H.N" o H.N" 0

\ \
L\f w =
T 820 80
Ho,N™ Yo HoN™ "o

Céac hop chét néu ¢ dé muc dugc tdng hop tir hdn hop chira (1S,2R)-1-
xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-sulfonamit, - (1R,2R)-1-
xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent;4-en- 1-sulfonamit,  (1S,25)-1-
- xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-sulfonamit va (I1R,2S)-1-
xyclobutyl-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-sulfonamit (tr budc 2),
theo quy trinh twong ty dugc mo ta trong vi du 26, budc 2.

Budéce 4: (1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-xyclobutyl-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S8,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-xyclobutyl-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%2*Ipentacosa[8,16,18,24 ]tetraen] -15’-on 13',13'-dioxit hodc
(1S,3R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'"-xyclobutyl-7'-hydroxy-1 1'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%2%|pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc

(1 S,3’R,6‘R,7‘ S,8'E,11'S,12'R)-6-clo-12'-xyclobutyl-7'-hydroxy-11 ’-mety1-3,4-
dihyer-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1, 14]diazétetraxyclo
[14.7.;2.03’6.019’24]pentacosa[8,16, 18,24]tetraen]-15-on 13',13'-dioxit

Céc hop chét néu & d& muc duoc didu ché tir axit (8)-6"-clo-5-(((1R,2R)-2-
((S,E)- 1 -hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3°,4,4°,5-tetrahydro-2H,2 H-
spiro[bé:nzo[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylic (hop chét trung gian
AA12) va hdn hop chaa (1S,2R)-1-xyclobutyl-2-metylpent-4-en-1-sulfonamit,
(1R,2R)-1-xyclobutyl-2-metylpent-4-en-1-sulfonamit, (18,2S5)-1-xyclobutyl-2-
metylpent-4-en-1-sulfonamit va  (1R,2S)-1-xyclobutyl- 2-metylpent-4-en-1-

sulfonamit (tir bude 3), theo quy trinh twong tw duge md ta trong vi du 2, cac budce 1
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va 2. Nap phin cin vio cdt vang ISCO 40g va tinh ché bang hé Combi-Fiash®, rira
giai bing EtCAc 10% dén 100% (chira AcCH 0,5%)/hexan dé thu duge sén phim:
tho Ia chét ddng phén rira gidi nhanh hon. Tinh ché san phim tho nay bing k¥ thuat -
HPLC diéu ché pha dao (cot Gemini™ Prep Cis 5 um; dung dich gradien MeCN-
50% dén 90% trong H>O, trong d6 ca hai dung moi déu chta TFA 0,1%, phuong
phép 30 phit) dé tao ra mot trong s& cac hop chéit néu & dé muc dudi dang chét bot

mau tring. "H NMR (400 MHz, CD,Cl,) 8 ppm 8,26 (br. s., 1H), 7,71 (d, /=8,4 Hz,

1H), 7,16 (dd, J=2,3, 8,4 Hz, 1H), 7,09 (d, J/=2,3 Hz, 1H), 6,95 - 6,89 (m, 3H), 5,91

(ddd, J=3,8, 8,9, 15,0 Hz, 1H), 5,70 (dd, J=8,1, 15,2 Hz, 1H), 4,25 (dd, /=3.8, 8,1

Hz, 1H), 4,12 - 4,05 (m, 3H), 3,84 (m, 1H), 3,68 (d, /~14,3 Hz, 1H), 3,25 (d, /=14,3

Hz, 1H), 3,09 — 3,02 (m,1H), 3,00 — 2,89 (m, 1H), 2,82 - 2,70 (m, 2H), 2,47 - 2,38

(m, 1H), 2,36 - 2,12 (m, 5H), 2,06 - 1,94 (m, 6H), 1,88 - 1,77 (m, 4H), 1,73 - 1,62

(m, 1H), 1,49 - 1,32 (m, 2H), 1,08 (d, J=6,8 Hz, 3H); m/z (ESI, ion duong) 639

(M+H)". ‘ ' ' EEE

Vidu v56. (18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo- 12'-xyclobuty1-7'-hydi'oxy- 1'.1'-mety1-
3 ,4-dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit hogc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-xyclobutyl-7"-hydroxy-1 1'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7..2.03’6.019’24]pentacosa[8,16, 18,24]tetraen]-15"-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12"-xyclobutyl-7'-hydroxy-1 1'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14] diazatetraxyclo
[14.7.2.036.0Y?*]pentacosa[8,16,1 8,24]tetraen]-1-‘5 >-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'S, 12'R)-6-clo-12'-xyciobuty1-7'-hydroxy- 11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,1 4-]diazatetraxyclo
[14.7.2.0%5.01%#]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
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Mot trong sb céac hop chit néu & d& muc dugc thu nhan dudi dang chét ddng
phén ria giai th hai (chdm hon) bing cach sir dung k¥ thuat tach bang hé Combi-
Flash® nhu duge mé ta trong vi du 55. 'H NMR (400 MHz, CD2Cl,) & ppm 8,10 (br.
s., 1H), 7,73 - 7,67 (m, IH), 7,17 (m, 1H), 7,11 - 7,05 (m, 2H), 6,97 - 6,89 (m, 2H),
6,01 (m, 1H), 5,65 (dd, J=6,1, 15,5 Hz, 1H), 4,18 (m, 1H), 4,13 - 4,01 (m, 2H), 3,75
(m, 2H), 3,60 (m, 1H), 3,40 (m, 1H), 3,25 (m, 1H), 2,92 (m, 1H), 2,83 - 2,72 (m,
2H), 2,53 (m, 2H), 2,35 - 1,56 (m, 16H), 1,44 (m, 1H), 1,15 - 1,03 (m, 3H); m/z
(ESI, ion duong) 639 (M+H)".

Vidu 57. (18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-xyclobutyl-7"-hydroxy-11 '-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22"-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.0'***]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hogdc
(1S,3R,6'R,7'S,8'E,11'R, 12'R)-6-clo-12'-xyclobutyl-7'-hydroxy-11'-metyl-3,4-
dihydro-ZH, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo

[ 14.72.2.03’6.()19’24]pentacosa[8, 16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1 S,3 'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-xyclobutyl-7"-hydroxy-11'-metyl-3,4-
dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0"%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13 'dioxit hodc

(18,3 'R,6’R,7’ S,8'E,11'S,12'R)-6-clo-12'-xyclobutyl-7'-hydroxy-11'-metyl-3,4-
dihydfib-?.H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%5. 0'%?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit
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Mot trong s6 cac hop chit néu & @& muc duge thu nhan dudi dang chét dong
phén rira giai thir ba (chdm hon) bing cach st dung k¥ thuat tach bang hé Combi-
Flash® nhu dugc md ta trong vi du 55. 'H NMR (400 MHz, CD>Cl) 3 ppm 8,22 (br.
s., 1H), 7,67 (d, J=8,4 Hz, 1H), 7,58 (m, 1H), 7,15 (dd, J=2,3, 8,4 Hz, 1H), 7,10 (d,
J=2,2 Hz, 1H), 6,94 - 6,88 (m, 2H), 5,78 - 5,61 (m, 2H), 4,26 - 4,18 (m, 2H), 4,07
(d, J=11,0 Hz, 1H), 4,02 - 3,87 (m, 2H), 3,72 (m, 1H), 3,36 (m, 1H), 3,14 (m, 1H),
3,00 - 1,60 (m, 21H), 1,55 - 1,40 (m, 1H), 1,10 (d, J=6,7 Hz, 3H); m/z (ESIL, ion
duong) 639 (M+H)".

Vi du 58. (iS,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-
11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[ 1,14]
diazatetraxyclo[14.7.2.0%6.0'%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

hoic

(1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3 ,4-dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.0'*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1S,3 'R,6'R,7' S,8'E,11'R,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1, 14]diazatetraxyclo
[14.7.2.0%6,01%*|pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-1 1'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14] diazatetraxyclo
[14.7.2.0%6.0'%2*]|pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit
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Bude 1: (2S)-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-sulfonamit va (2R)-

Cl

N,N-bis(4-metoxybenzyl)-2-metyl-4-penten-1-sulfonamit

Hop chét néu & @& muc dugc didu ché tir hop chét trung gian EE12 va pent-
4-en-2-y1 4-metylbenzensulfonat theo quy trinh trong tw dugc md ta trong vi du 26,
budce 1.

Budée 2:  (2S,3R)-1-xyclopropyl-N,N-bis(4-metoxybenzyl)-3-metyl-5-hexen-2-
sulfonamit va (2R,3S)-1-xyclopropyl-N,N-bis(4-metoxybenzyl)-3-metyl-5-hexen-2-
sulfonamit va (2R,3R)-1-xyclopropyl-N,N-bis(4-metoxybenzyl)-3-metyl-5-hexen-2-
sulfonamit va (25,3 S)-1-xyc]opropyl—N,N—bis(4-metoxybenzyl_‘-3-métyl-5-hexen-2-

sulfonamit
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Thém dung dich butyllithi, 2,5 N trong hexan (0,624 mlL, 1,561 mmol) & -

78°C trong mdi trizong khi N2 vao dung dich chtra (2S)-N,N-bis(4-metoxybenzyl)-2- -
metylpent-4-en-1-sulfonamit va (2R)-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-
1-sulfonamit (600 mg, 1,49 mmol) trong THF. Sau khi khudy hdn hop phan ting & -
78°C trong 15 phut, thém dung dich chta (bromometyl)-xyclopropan (0,288 mL,
2,97 mmol) trong THF (1 mL) vao. Khudy hdn hgp phan tng & -78°C trong 1 gio
va sau d6 dé 4m dén nhiét do moi trudng. Dép tit phan ing bing H>O va chiét bang
EtOAc. Rira 16p hiru co bang H,0 va lam kho (Na;SOs4). Lam bay hoi dung mdi va
tinh ché phin cin thu dwoc bing k§ thuat sic ky (SiO2 gel, EtOAc 10 dén
50%/hexan) dé thu dugc cic hop chit néu & dé muc duéi dang chat 16ng khong

mau.

Buéc 3: (120637-9): (28, 3S)-1-xyclopropyl-3-metylhex-5-en-2-sulfonamit va (28,
3R)-1-xyclopropyl-3-metylhex-5-en-2- sulfonamit va (2R, 3S)-1-xyclopropyl-3-
metylhex-5-en-2- sulfonamit va (2R, 3R)-1-xyclopropyl-3-metylhei-S-en-Z-

sulfonamit

AN e o e
HzN‘S\\—/’— va HzN*S\\ %, va HzN‘S\\ va "IzN“S\\
0 < 0 < 0 0

Xt 1y hdn hop chira (2S,3R)-1-Xyclopropyl-N,N-bis(4-metoxybenzyl)-3-
metyl-5-hexen-2-sulfonamit,  (2R,3S)-1-xyclopropyl-N,N-bis(4-metoxybenzyl)-3-
metyl-5-hexen-2-sulfonamit, (2R,3R)-1-xyclopropyl-N,N-bis(4-metoxybenzyl)-3-
metyl-5-hexen-2-sulfonamit va (25,3S)-1-xyclopropyl-N,N-bis(4-metoxybenzyl)-3-
metyl;S-hexen-2-su1fonamit (510 mg, 1,11 mmol) bang anisol (1,81 g, 16,7 mmol)
trong ':'TFA (3,81 g, 33,4 mmol). Khudy hén hop nay, 1am néng & 40°C trong 18 gidy
va sdﬁ d6 ¢d. Tinh ché phan cin thu dugc bing ky thuat sic ky (SiO2 gel,
hexan[;EtOAc, 9:1 dén 1:1), thu dugc cac hop chit néu & dé muc dudi dang chit dau

mau nau nhat.

Budce "4: (35)-6'-clo-N-(((2R,3S)-1-xyclopropyl-3-metyl-5-hexen-2-yl)sulfonyl)-5-
((( 1R,2R)-2-((1 S,2E)-1-hydroxy-2-hexen-1-yl)xyclobutyl)metyl)-3',4,4',5-

tetrahydro-2"H-spiro[ 1,5-benzoxazepin-3,1'-naphtalen]-7-carboxamit va
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(3S)-6'"-clo-N-(((2R,3R)-1-xyclopropyl-3-metyl-5-hexen-2-yl)sulfonyl)-5-
(((1R,2R)-2-((1S,2E)-1-hydroxy-2-hexen-1-yl)xyclobutylymetyl)-3',4,4',5-
tetrahydro-2'H-spiro[1,5 -benzoxazépin-3, 1'-naphtalen]-7-carboxamit va
(3S)-6'-clo-N-(((2S,3S)-1-xyclopropyl-3-metyl-5-hexen-2-yl)sulfonyl)-5-(((1R,2R)-
2-((18,2E)-1-hydroxy-2-hexen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahy dro-2'H-
spiro[ 1,5-benzoxazepin-3,1'-naphtalen]-7-carboxamit va

(38)-6'-clo-N-(((28.3R)-1 ;xyclopropyl-?’ -metyl-5-hexen-2-yl)sulfonyl)-5-(((1R,2R)-
2-((1S,2E)-1-hydroxy-2-hexen-~1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2'H-

spiro[ 1,5-benzoxazepin-3,1'-naphtalen]-7-carboxamit

(6] O
HO HO
/ S
cl A cl A
— o Ot — . o Qf
Vi \ / N /& ~ vi ¢ N /g\\/\/\/
N0 N0 &
§ 0 = \O

Thém hdn hop chia (28, 3S)-1-xycloprop§'1-3-metylhex—S-en~2-sulfonamit,
(28, 3R)-1-xyclopropyl-3-metylhex-5-en-2-sulfonamit, (2R, 3S)-1-xyclopropyl-3-
metylhex-5-en-2-sulfonamit va (2R,  3R)-1-xyclopropyl-3-metylhex-5-en-2-
sulfonamit (160 mg, 0,74 mmol) vao axit (S)-6'-clo-5-(((1R,25)-2-((S,E)-1-
hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5 -tetrahydro-2H,2'H-spiro[benzo[b]
[1,4]6xazepin—3,1'-naphtalen]-7-carb0xy1ic (hop chét trung gian AA12A; 250 mg,
0,49 ‘mmol), 1-(3-dimetylaminopropyl)-3-ctylcarbodiimit hydroclorua (141 mg,
0,74 mmol), DMAP (90 mg, 0,74 mmol) va EtsN (0,20 mL, 1,47 mmol) trong DCM
(1 mL) Khuéy hdn hop phan ing & nhiét 4o moi truong trong 3 ngay. Sau d6 pha
lodng h5n hop nay bang DCM va thém H2O vao. Lam khd 16p hitu co (MgSO4) va
¢0. Chay sic ky phi‘m can thu duge (8102 gel, hexan/EtOAc c6 ty 1€ tix 1:0 dén 1:1

+HOACc 0,5%), thu duge hop chét néu & d& muc.

Bude 5: (18,3'R,6'R,7.’S,8'E,1 1'S,12'R)-6-clo-12'-(xyclopropyl mety13-7'-hydro§{y- .
11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]
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diazatetraxyclo[14.7.2.0%5.0'%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit
hoic (1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-
metyl-3,4-dihydro-2H,15'H-spiro [naphtalen- 1,22'-[20]oxa[13]thia[1,14]diazatetra
xyclo[14.7.2.0%6.0"*?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hoéc

(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-1 2.'-(xyclopropylmetyl)-7'-hydroxy- 11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%%.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Nap hdn hop chira (35)-6'-clo-n-(((2R,3S)-1-xyclopropyl-3-metyl-5-hexen-2-
yl)sulfonyl)-5-(((1R,2R)-2-((18,2E)-1-hydroxy-2-hexen- 1-yl)xyclobutyl)metyl)-
3 ',4,4’,S-teffahydron'I{- spiro[ 1,5-benzoxazepin-3,1° -naphtaleh]-7-cafboxamit, (395)-
6'-c10-n--(((2R,3R)-1-xyclopropyl-3-metyl-5-hexen-2-yl)sulfonyl)-5-(((lR,2R)-2-
((1S,2E)-1-hydroxy-2-hexen-1-yl)xyclobutyl)mety!)-3',4,4',5 -tetrahydro-2'H-
spiro[ 1,5-benzoxazepin-3,1’-naphtalen]-7-carboxamit, (3S)-6'-clo-n-(((28,35)-1-
xyclopropyl-3-metyl-5-hexen-2-yl)sulfonyl)-5-(((1R,2R)-2-((15,2E)-1-hydroxy-2-
hexen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2"H-spiro[ 1,5-benzoxazepin-3,1’-
naphtalen]-7-carboxamit va (3 S)—6’-clo-n-(((2S,3R)-1-xyclopropy1--3-fnetyl-5-
hexen-2-yl)sulfonyl)-5-(((1R,2R)-2-((1 S,2E)-1-hydroxy-2-hexen-1-yl)xyclobutyl)
metyl)-3',4,4',5-tetrahydro-2'H-spiro[ 1,5-benzoxazepin -3,1°-naphtalen]-7-
carboxamit (210 mg, 0,30 mmol) trong DCE (100 mL) néu trén vao binh day tron.
Sau khi suc khi argon vao binh nay trong 15 phut, thém Hoveyda-Grubbs II (65 mg,
0,35 -vrm'nol) vao dung dich déng nhét nay va khudy c4c thanh phin trong binh &
50°C trong 18 gid. Lam ngudi hdn hop phén (ng va dua khong khi vao bang cach
suc khi vdo trong binh trong 2 phat. Lam bay hoi dung moi va tinh ché phin cin thd
nay bang k¥ thuat HPLC didu ché pha dao (cot Gemini™ Prep Cis 5 pm; dung dich
ria giai gradien MeCN 25% dén 75% trong H>0, trong d6 ca hai dung mdi déu
chtra TFA 0,1%, phuong phap 30 phut) @8 thu duge hop chit ndu & d& myc 14 chét
ddng phan rira giai d4u tién. "H NMR (500 MHz, CDCI3) & ppm 8,08 (s, 1 H), 7,70
(d, J=8,3 Hz, 1 H), 7,19 (dd, J=2,2, 8,6 Hz, 1 H), 7,10 (d, J=2,0 Hz, 1 H), 6,99 (br s,
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1 H), 6,97 - 6,89 (m, 2 H), 5,97 - 5,88 (m, 1 H), 5,72 (dd, J=¢8,1, 15,2 Hz, 1 H), 4,30
- 4,22 (m, 2 H), 4,10 (s, 2 H), 3,82 (d, ]=14,9 Hz, 1 H), 3,69 (d, J=14,2 Hz, 1 H),
3,26 (d, J=14,2 Hz, 1 H), 3,06 (br s, 1 H), 2,85 - 2,71 (m, 2 H), 2,53 - 2,39 (m, 1 H),

2,33 (quin, J=8,7 Hz, 1 H), 2,27 - 2,12 (m, 2 H), 2,09 - 1,86 (m, 5 H), 1,86 - 1,77
(m, 3 H), 1,75 - 1,61 (m, 1 H), 1,50 - 1,31 (m, 2 H), 1,23 - 1,12 (m, 1 H), 1,05 (d,
J=6,8 Hz, 3 H), 0,63 (d, ]=7,8 Hz, 2 H), 0,35 - 0,25 (m, 1 H), 0,13 - 0,06 (m, 1 H).

- m/z (ESL, ion dwong) 639,2 (M+H)".

Vi du 59. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-(xyclopropyl metyl)-7'-hydroxy-
11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]
diazatetraxyclo[14.7.2.0>6.0'?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

hoidc

(18,3'R,6'R,7'S,8'E,11'8,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'"-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxyclo
[14.7.2.03%¢. 0¥*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12"-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15"H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]diazatetraxyclo
[14.7.2.0%%. 01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12"-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
 [14.7.2.035. 0¥?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

HO HO

/ /

cl Cl

o ) o
; N &0 hodc \ / 0
X N0

0)

HO y HQ

Cl 7 Lo ? Cl 4 -

hose & ¢ £ Lo hose § ) 0

0oac Zz b5 Y 2

RS Njij Yo C PORE:
\s“'Lo ~ _

(0]
Hop chét néu & d& muc duoc thu nhan dudi dang chdt ddng phan don (pic
rira gidi thir hai) tir qué trinh tich bing k¥ thuat HPLC diéu ché pha déo trong vi du
58. 'H NMR (500 MHz, CDCl3) & ppm 8,17 (br s, 1 H), 7,79 (d, J=8,6 Hz, 1 H),
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7,24 - 7,15 (m, 2 H), 7,10 (s, 1 H), 6,98 (d, J=8,3 Hz, 1 H), 6,67 (br s, 1 H), 6,03 (m,
1 H), 5,66 (dd, J=6,4, 15,2 Hz, 1 H), 4,32 - 4,02 (m, 3 H), 3,91 - 3,82 (m, 1 H), 3,80
-3,72 (m, 1 H), 3,63 (m, 1 H), 3,42 - 3,38 (m, 1 H), 3,30 - 3,20 (m, 1 H), 2,85 - 2,73
(m, 2 H), 2,55 - 2,50 (m, 2 H), 2,29 (br s, 1 H), 2,20 - 2,15 (m, 1 H), 2,10 - 1,60 (m,
9 H), 1,55 - 1,43 (m, 2 H), 1,42 -1,35 (m, 1 H), 1,13 (d, J=7,1 Hz, 3 H), 0,61 (d,
J=8,6 Hz, 2 H), 0,30 - 0,25 (m, 1 H), 0,15 -0,11 (m, 1 H). m/z (ESL, ion duong)
639,2 (M+H)".

Vi du 60. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-(xyclopropyl metyl)-7'-hydroxy-
11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22"-[20]oxa[ 13 ]thia[1,14]
diazatetraxyeclo[14.7.2.0%6.0"?*]pentacosa[8,16,18,24]tetraen]-15’-on  13',13'-dioxit

hodc

(18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'- [20]oxa[13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc

(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.036.0'%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1, 14]diazatetraxyclo
[14.7.2.0%6.0'%**]pentacosa[8,16,18,24] tetraen]-15’-on 13',13'"-dioxit
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Hop chit néu & @& muc duge thu nhan dudi dang chét ddng phan don (pic
rira giai thr ba) tir qué trinh tach bing k¥ thust HPLC diéu ché pha dao trong vi du
58. 'TH NMR (500 MHz, CDCls) & ppm 8,19 (br s, 1 H), 7,72 (br s, 1 H), 7,65 (d,
J=8,6 Hz, 1 H), 7,17 (dd, J=2,2, 8,6 Hz, 1 H), 7,11 (s, 1 H), 6,92 (s, 2 H), 5,72 (dd,
J=3,7, 15,7 Hz, 1 H), 5,55 (br s, 1 H), 4,27 - 4,20 (m, 2 H), 4,20 - 4,14 (m, 1 H),
4,14 - 4,10 (m, 1 H), 4,00 - 3,88 (m, 1 H), 3,79 (d, J=12,7 Hz, 1 H), 3,30 (d, J=13,9°
Hz, 1 H), 3,10 (d, J=15,7 Hz, 1 H), 2,80 - 2,70 (m, 2 H), 2,58 - 2,39 (m, 2 H), 2,35 -
2,06 (m, 3 H), 2,05 - 1,93 (m, 3 H), 1,90 - 1,62 (m, 4 H), 1,70 - 1,64 (m, 1 H), 1,51 -
1,30 (m, 2 H), 1,24 - 1,15 (m, 1 H), 1,11 (d, J=5,1 Hz, 3 H), 0,71 - 0,50 (m, 2 H),
0,31 (qd, J=4,8, 9.4 Hz, 1 H), 0,15 (qd, J=4,6, 9,3 Hz, 1 H). m/z (ESI, ion duong)
639,2 (M+H)".

Vi du 61. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-
11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1,14]
diazatetraxyclo[14.7.2.036,01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'"-dioxit

hodc

(18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%5.01%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0°5.01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3 ,4-di1121ydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo
[14.7.2.0%5.01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1S,3 'R,6'R,7' S,8'Z,11'S,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2,036.01%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'Z,11'S,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.036.01%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
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(18,3'R,6'R,7'S,8'Z,11'R,12'R)-6-clo-12'-(xyclopropylmety?)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia{ 1,14] diazatetraxyclo
[14.7.2.0%5.01%>*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc

(18,3'R,6'R,7'S,8'Z,11'R, 12'S)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3.,4- dlhydro -2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0% 6,019 24]pentacosa[8,16,18,24]tetraen]-15-on 13',13' ~dioxit

Ly
j@ﬁk /S:\O hoac\ / ND/\kN/SzO
H

N|\

s\\o ~

Hop chét néu & d& muyc dugc thu nhan dudi dang chat ddng phén don (pic
rira giai thir tu) tir qua trinh tach bang ky thuat HPLC didu ché pha dao trong vi du
58. li-I NMR (500 MHz, CDCl3) 8 ppm 7,72 (d, J=11 Hz, 1 H), 7,50 - 7,44 (m, 1 H),
721 -7,16 (m, 1 H), 7,15 - 7,05 (m, 2 H), 7,00 (d, I=8,3 Hz, 1 H), 5,75 (m, 1 H),
5,54 (m, 1 H), 4,42 (br s, 1 H), 4,16 - 4,01 (m, 2 H), 3,90 (d, J=15,2 Hz, 1 H), 3,80 -
3,60 (m, 2 H), 3,25 - 3,04 (m, 2 H), 2,87 - 2,70 (m, 2 H), 2,27 - 2,10 (m, 3 H), 2,09 -
1,52 (m, 9 H), 1,53 - 1,39 (m, 3 H), 1,21 - 1,14 (m, 1 H), 1,08 (d, J=6,8 Hz, 3 H),
0,71 - 0,50 (m, 2 H), 0,31 - 0,20 (m, 1 H), 0,16 - 0,10 (m, 1 H). m/z (ESI, ion
duong) 639,2 (M+H)".
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Vi du 62. (18,3'R,6R,7'S,8'E,11'S,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-metoxy-
11'-metyl-3,4-dihydro-2H,15'H-spirojnaphtalen-1,22'-[20]oxa[ 13]thia[1,14]
diazatetraxyclo[14.7.2.0%6.01%%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit.

hodc

(18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-metoxy-11"-metyl- |
3,4-dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc

(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-metoxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0>%.01%?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-metoxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0>%.01%?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit |

Thém natri hydrua & dang thé phén tdn 60% trong dau khoéang (8,3 mg, 0,203 '
mmol) va (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-hydroxy-
11'-metyl-3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]
diazatetraxyclo[14.7.2.036.01%?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit
hodgc  (1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12"-(xyclopropylmetyl)-7-hydroxy-11'-
metyl-3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]diazatetra
xyclo[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15"-on  13',13'-dioxit hogc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-1 2'-(xyclopropylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ I, 14]diazatetraxyclo
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[14.7.2.0%6.0%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hoic
(1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'"-(xyclopropyl metyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2h,15'h-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%%|pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (13 mg, 0,020
mmol) trong THF (1 mL) & 0°C vao binh ddy tron dung tich 15 mL. Khuiy hdn hop
phan tmg & 0°C trong 30 phit va thém Mel (6,32 ul, 0,102 mmol) vao. Khuiy hdn
hop riéy va d& 4m tir 0°C dén nhiét do mdi trudng trong 18 gi&x, dap tét phan tmg
bang dung dich HCI 1,0 N trong nuGc va chiét bing EtOAc. Lam khd 16p hitu co
(MgSO4) va cd. Chay sic ky phan cin (SiO2 gel, EtOAc 10-40%+metanol 10%
/hexan), thu dugc hop chit néu & dé muyc dudi dang chét rén mau tr'éng. 'H NMR
(400 MHz, CDCl3) 8 ppm 8,08 (s, 1 H), 7,70 (d, J=8,4 Hz, 1 H), 7,19 (dd, J=2,2, 8,5
Hz, 1 H), 7,10 (d, J=2,2 Hz, 1 H), 6,96 - 6,90 (m, 3 H), 5,90 - 5,70 (m, 1 H), 5,53
(dd, J=9,8, 14,5 Hz, 1 H), 4,32 (dd, J=4,7, 7,0 Hz, 1 H), 4,10 (s, 2 H), 3,83 (d,
J=15,1 Hz, 1 H), 3,74 - 3,66 (m, 2 H), 3,28 - 3,20 (m, 4 H), 3,02 (dd, /~10,2, 15,3
Hz, 1 H), 2,84 - 2,71 (m, 2 H), 2,51 - 2,43 (m, 1 H), 2,39 - 2,18 (m, 3 H), 2,14 - 1,92.
(m, 4 H), 1,90 - 1,75 (m, 3 H), 1,65 - 1,50 (m, 2 H), 1,47 - 1,35 (m, 2 H), 1,25 - 1,18
(m, 1 H), 1,05 (d, J=6,8 Hz, 3 H), 0,67 - 0,58 (m, 2 H), 0,34 - 0,26 (m, 1 H), 0,12 -
0,04 (m, 1 H). m/z (ESI, ion duong) 653,2 (M+H)". -

Vi du 63. (1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo- 12'-(xyclobutylmety1)-7'-hyd1'.0xy-
11'-metyl-3,4-dihydro-2H,1 5'H.-spiro[naphtalen- 1,22'-[20]oxa[1 3]thia[1 ,14]
diazatetraxyclo[14.7.2.0%6.01?*]pentacosa[8,16,1 8,24]tetracn}-15’-on 13',13'-dioxit
hodc (1 S,3'R,6'R,7‘S,8’E,1 1'S,12'R)-6-clo- 12'-(xyclobutylmetyl)-7'-hyciroxy-1 1'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]diazatetra
xycld{14.7.2.03’6.019’24]pentacosa[8, 16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo- 1_2'-(xyclobutylmetyl)-7'-hydroxy- 11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen- 1,22'-[20]oxa[13]thia[ 1, 14]diazatetraxyclo
[14.7.2.035.0'%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S,3'R,6R,7'S,8'E,11'S,12'S)-6-clo-1 2'-(xyclobutylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1, 14]diazatetraxyclo
[14.7.2.0%6.01%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
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hodc

o)

Buéc 1: (2R,3R)-1-xyclobutyl-3-metylhex-5-en-2-sulfonamit va (2S,35)-1-
xyclobutyl-3-metylhex-5-en-2- sulfonamit va (2R,3 S)-1-xyclobutyl-3-metylhex-35-
en-2- sulfonamit va (28,3R)-1-xyclobutyl-3-metylhex-5-en-2- sulfonamit

va

Hop chét néu & d& muc dugc diéu ché tir (R)-N,N-bis(4-metoxybenzyl)-2-
metylpent-4-en-1-sulfonamit va (S)-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en-1-
sulfonamit va (bromometyl)xyclobutan theo quy trinh twong tw v6i quy trinh duoc

md ta trong vi du 58, céc budc tir 2 dén 3.

Buée 2: (1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo- 12'-(xyclobutylmetyl)-7"-hydroxy-11'-
metyl-3,4-dihydro-2H, 15'H-spiro[naphtalen-1,22"-[20] oxa[13]thia[l, 14]diazatetra
xyclo[14.7.2.0%.01%*]pentacosa[8,16,18,24]tetraen]-15°-or 13',13"-dioxit hodc
(18,3 'R,6'R,7' S,8'E,11'S,12'R)-6-clo-1 2'-(xyclobutylmetyl)-7'-hydfoxy- 11'-metyl-
3,4-dihydro-2H,15'H-spiro[raphtalen-1,22'-[20]oxa[ 13]thia[ 1,1 4]diazatetraxyclo
[14.7.2.0%6.0'%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-1 2'-(xyclobutylmetyl)-7'-hydroxy-11'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-1 2'-(xyclobutylmetyl)-7'-hydroxy-11'-metyl- -
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3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Hop chét néu & d& muc duge diéu ché tr axit (8)-6’-clo-5-(((1R,2R)-2-
((S,E)-1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3°,4,4°,5-tetrahydro-2H,2"H-
spiro[benzo[b] [1,4Joxazepin-3,1’-naphtalen]-7-carboxylic (hop chét trung gian
AA12) va hén hgp chia (2R,3R)-1-xyclobutyl-3-metylhex-5-en-2-sulfonamit,
(28,35)-1-xyclobutyl-3-metylhex-5-en-2-sulfonamit, (2R,3S)- 1-xyclobutyl-3-metyl
hex-5-en-2-sulfonamit va (2S,3R)-1-xyclobutyl-3-metylhex-5-en-2-sulfonamit (tir,
bude 1) theo quy trinh twong tw v6i quy trinh duge mo té trong vi du 58, cac budce
tir 4 &én 5. Tinh ché phan cin bang k§ thuat HPLC didu ché pha dao (cot Gemini™
Prep Cis 5 pum; dung dich rira gidi gradien MeCN 50% dén 95% trong HO, trong
d6 ca hai dung mdi déu chira TFA 0,1%, phwong phép 30 phut) dé tao ra mot trong
s6 céc hop chit néu & d& muc 12 chét ddng phan rira giai nhanh hon duéi dang chét
bot mau tring. 'H NMR (400 MHz, CD1Cl,) & ppm 8,09 (s, 1H), 7,70 (d, J=8,4 Hz,
1H), 7,16 (dd, /=2.2, 8,5 Hz, 1H), 7,09 (d, J=2,2 Hz, 1H), 6,95 - 6,88 (m, 3H), 5,82
- 5,68 (m, 2H), 4,19 (dd, J=4,1, 7,6 Hz, 1H), 4,08 (s, 2H), 3,93 (dd, J=2,5, 8,8 Hz,
1H), 3,82 (m, 1H), 3,68 (d, J~14,3 Hz, 1H), 3,25 (d, /~14,3 Hz, 1H), 3,05 (dd,
J=9.4, 15,3 Hz, 1H), 2,83 - 2,68 (m, 3H), 2,41 (m, 1H), 2,31 (m, 1H), 2,23 - 2,10
(m, 4H), 2,08 - 2,00 (m, 2H), 1,98 - 1,52 (m, 12H), 1,48 - 1,33 (m, 1H), 1,01 (d,
J=6,8 Hz, 3H); m/z (ESI, ion duong) 653 (M+H)".

Vi du 64. (1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo- 12'-(xyclobutylmetyl)-7'-hydroxy-
11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1 ,22'-[20]oxa[13]thia[1,14]diaza
tetrzﬁl_xyclo[14.7.2.03’5.019’24]pentacosa[8,16, 18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'S, 12'R)-6-clo-12'-(xyclobutylmetyl)-7'-hydroxy-1 1'-metyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]diazatetraxyclo
[14.7.2.0%6,0Y*]pentacosa[8,16,1 8,24]tetraen]-15’-dn 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-1 2'-(xyclobutylm.etyl)-7'-hydroxy- 11'-metyl-
3 ,4-dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14] diazatetraxyclo
[14.7.2.0%6.01%%|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'"-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'S, 12'S)—6-¢10-12'—(xyclobutylmety1)-7'-hydroxy- 11'-metyl-
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3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit

Mot trong sb cac hop chit néu & dé muc dugc thu nhan dudi dang chit ddng
phén rira gizi thr hai (chdm hon) bang cach st dung k¥ thuét HPLC didu ché pha
dao nhu duoc mo ta trong vi du 63. '"H NMR (400 MHz, CD2Clz) 8 ppm 8,05 (s,
J=1.4, 7,4 Hz, 1H), 7,70 (d, J=8,4 Hz, 1H), 7,17 (dd, J=2.2, 8,5 Hz, 1H), 7,14 - 7,08
(m, 2H), 6,97 - 6,90 (m, 1H), 6,65 (m, 1H), 6,00 (m, 1H), 5,65 (dd, J=6,1, 15,1 Hz,
1H), 4,19 - 4,02 (m, 3H), 3,76 (m, 1H), 3,61 (m, 1H), 3,52 (m, 1H), 3,43 (d, J~14,5
Hz, 1H), 3,24 (m, 1H), 2,83 - 2,73 (m, 2H), 2,73 - 2,62 (m, 1H), 2,55 - 2,46 (m,
1H), 2,35 - 2,10 (m, 5H), 2,08 - 1,96 (m, 3H), 1,95 - 1,81 (m, 6H), 1,79 - 1,65 (m,
5H), :‘1,47 (d, J=15,3 Hz, 1H), 1,16 - 1,07 (m, 3H); m/z (ESL, ion duong) 6353
(M+H)+. - |

Vi dli 65. (18,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-(2-
metylpropyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[2 OJoxa[13]thia[1,14]
diazatetraxyclo[14.7.2.036.0'*]pentacosa[8,16,18,24]tetraen]-15’-on 13',1 3-dioxit
hoac (i'S,3 'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7'-hydroxy-11'-metyl- 12'-(2-metylpropyl)
-3 ,4-dihydr(_)'-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,1 4]diazatetraxyclo
[14.7 .2.03’6.019’24]Apentacosa[8, 16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-7'-hydroxy-11 '“metyl-12'-(2-metylpropyl)-3.4-
dihydro-ZH, 15'H-spiro [naphtélen- 1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
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[14.7.2.0%5.0"*]pentacosa[R,16,18,24]tetraen]}-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7"-hydroxy-11'-metyl-12'-(2-metylpropyl)-3,4- -
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0°5.9%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit

hodc

Budce 1: (4R,5R)-2,5-dimetyloct-7-en-4-sulfonamit va (4S,55)-2,5-dimetyloct-7-en-
4-sulfonamit va (4R,59)-2,5-dimetyloct-7-en-4-sulfonamit va  (4S,5R)-2,5-

dimetyloct-7-en-4-sulfonamit

S, 9
“, S’NHZ

W

\ )
va ’{
\

Hop chét néu & @& muc duge didu ché tir (R)-N,N-bis(4-metoxybenzyl)-2-

AN

metylpent-4-en-1-sulfonamit va (S)-N,N-bis(4-metoxybenzyl)-2-metylpent-4-en- 1-
sulfonamit (vi du 58, buéc 1) va isobutyl bromua theo quy trinh twong tu véi quy

trinh dugc md ta trong vi du 58, cac budce tir 2 dén 3.

Budce 2: (18,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11 '-metyl-12'-(2-
metylpropyl)-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]
diazétetraxyclo[ 14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
hoac (18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7'-hydroxy- 1 1'-rhety1- 12'-(2-metylpropyl)
-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1, 14]diazatetraxyclo
[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit hodc
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(1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-(2-metylpropyl)-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%%.01%?*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7"-hydroxy-11'-metyl-12'-(2-metylpropyl)-3,4-
dihydro-2H,15'H-spiro [naphtalen- 1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.0'%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Hop chét néu & d& muc duoc diéu ché tir axit (S)-6'-clo-5-((1R,2R)-2-((S,E)-
1-hydroxyhex-2-en-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2H,2'H-spiro[benzo
[b][1,4]oxazepin-3,1’-naphtalen]-7-carboxylic (hop chét trung gian AA12) va hdn
hop chira (4R,5R)-2,5-dimetyloct-7-en-4-sulfonamit, (4S,.5S)-2,5-dimetyloct-7-en-
4-sulfonamit, (4R,5S)-2,5-dimetyloct-7-en-4-sulfonamit va (4S,5R)-2,5-dimetyloct-
7-en-4-sulfonamit (tir budc 1) theo quy trinh twong tw véi quy trinh dugc md ta
trong vi du 58, cAc bude tir 4 dén 5. Tinh ché phin cin bing k¥ thuit HPLC diéu
ché pha dao (cot Gemini™ Prep Cis 5 pm; dung dich rira giai gradicni MeCN 50%
dén 95% trong HzO, trong d6 ¢a hai dung moi déu chia TFA O,l%’, phurong phap 30
phit) dé tao ra mdt trong s6 cac hop chit néu & d& muc 1a chit déng phan rira giai
nhanh hon duéi dang chét bot mau tring. 'H NMR'(4OO MHz, CD,Cl>) & ppm 8,09.
(s, 1H), 7,71 (d, J=8,5 Hz, 1H), 7,17 (dd, J=2,3, 8,6 Hz, 1H), 7,09 (d, J=2,3 Hz,
1H), 6,96 - 6,90 (m, 3H), 5,86 - 5,78 (m, 1H), 5,76 - 5,68 (m, 1H), 4,22 - 4;12 (m,
2H), 4,09 (s, 2H), 3,84 (m, 1H), 3,69 (d, J~14,3 Hz, 1H), 3,26 (d, J/=14,3 Hz, 1H),
3,05 (dd, J=9,4, 15,3 Hz, 1H), 2,83 - 2,70 (m, 2H), 2,46 - 2,28 (m, 2H), 2,18 - 1,91
(m, 8H), 1,88 - 1,76 (m, 3H), 1,76 - 1,66 (m, 1H), 1,46 - 1,31 (m, 2H), 1,04 - 0,98
(m, 9H); m/z (ESI, ion duong) 641 (M+H)".

Vi du 66. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11 '-metylé 12'-(2-
metylpropyl)-3 ,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazaitetraxyclo[-l 4.7.2.036.01?*]pentacosa[8,16,18,24]tetraen]-15 ’_on 13',13'-dioxit
hodc (1 S,3'R,6'R,7'S, 8'E,11'R,12'S)-6-clo-7"-hydroxy-11 '-fnetyl- 1 2'-(2-'mety1prbpyl)
-3 ,4-éiihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%¢.01%%*]pentacosa[&,16,18,24]tetraen]-1 5°-on 13',13"-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-7'-hydroxy-11'-metyl-1 2'-(2-mety1propyl)-3 A-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14] diazatetraxyclo N
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[14.7.2.0%9.0'%*|pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hogc
(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-(2-metylpropyl)-3,4- .
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%9.01%%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

hodc ¢

hoac

hodc ¢

Mot trong sb cac hop chit néu & @& muc duge thu nhan dwéi dang chét dong
phan don (pic rira giai thir hai, chdm hon) bang cach sir dung k§ thuat HPLC diéu
ché pha ddo nhu duge mod ta trong vi du 65. TH NMR (400 MHz, CD2Clz) 3 ppm
8,11 - 8,04 (m, 1H), 7,71 (d, J=8,4 Hz, 1H), 7,18 (dd, J=2,2, 8,4 Hz, 1H), 7,15 -
7,09 (m, 2H), 6,9’7 - 6,90 (m, 1H), 6,65 (m, 1H), 6,04 (m, 1H), 5,65 (dd, J/=6,4, 15,4
Hz, 1H), 4,17 (m, 1H), 4,07 (q, J/~12,2 Hz, 2H), 3,81 - 3,69 (m, 2H), 3,63 (m, 1H),
3,43 (d, J~14,3 Hz, 1H), 3,24 (m, 1H), 2,82 - 2,71 (m, 2H), 2,56 - 2,48 (m, 1H),
2,29 - 2,18 (m, 1H), 2,07 - 1,82 (m, 9H), 1,81 - 1,65 (m, 2H), 1,51 - 1,38 (m, 3H),
1,09 (d, /=7,0 Hz, 3H), 1,05 - 0,93 (m, 6H); m/z (ESI, ion duong) 641 (M+H)*.

Vi du 67. (18,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7"-hydroxy-11'-metyl-12'-(2-
metylf)ropyl)-3 ,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]
diazaté:traxyclo [14.7.2.0%6.0'%**|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
hoic (1S,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7"-hydroxy-1 1'-metyl- 12'-(2-metylpropyl)
-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22"-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.03’6.019’.24]pentacosa[8,16, 18,24]tetraen]-15’-on 13',13"-dioxit hodc
(1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-7'-hydroxy-11'-metyl-1 2'-(2-metylpropyl)-3,4-, .
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dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6,01%%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hogc
(1S,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-(2-metylpropyl)-3,4-
dihydrof2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6,01%%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'"-dioxit

hoéc

Mot trong s6 cac hop chét néu & d& muc duoc thu nhan dudi dang chét déng
phén don (pic rira gidi thi ba) bang céach st dung k§y thuét HPLC didu ché pha dao
nhu duge md ta trong vi du 65. 'H NMR (400 MHz, CD:Clz) 8 ppm 8,17 (br. s.,
1H), 7,74 (d, J = 8,6 Hz, 1H), 7,66 (d, J = 8,8 Hz, 1H), 7,16 (s, 1H), 7,10 (d, J=3,1
Hz, 1H), 6,98 (d, J = 8,2 Hz, 1H), 6,91 (s, 1H), 5,73 - 5,66 (m, 2H), 4,43 (br. s,
1H), 4,23 (s, 2H), 4,15 - 4,04 (m, 4H), 3,90 (d, J = 15,1 Hz, 1H), 3,70 (d, J = 14,3
Hz, 1H), 3,33 (d, J= 12,9 Hz, 1H), 3,22 (d, J = 14,5 Hz, 1H), 3,11 (d, /= 15,1 Hz,
2H), 2,75 (d, J= 5,7 Hz, 3H), 2,51 (d, J = 6,5 Hz, 1H), 2,07 - 1,88 (m, 10H), 1,06 -
1,00 (m, 9H) m/z (ESI, ion duong) 641 (M+H)".

Vi du 68. (1 S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11'-metyl- 12'-propyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14] diazatetraxyclo
[14.7.2.035.01%pentacosa[8,16,18,24]tetraen]-15°-on 13',13"-dioxit hodc
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(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11'-metyi-1 2'-propyl-3,4-dikyydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa| 1 3]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'2*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc

(1S,3R,6'R,7'S,8'E,11'S,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22"-[20]oxa[13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7"-hydroxy-11'-metyl-1 2'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%**]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit

Budce 1: (4R,5S)-N,N-Bis(4-met0Xybenzyl)-5-mety1-7-octen-4-sulfonamit va
(48,58)-N,N-bis(4-metoxybenzyl)-5-metyl-7-octen-4-sulfonamit va
(4S,5R)-N,N-bis(4-metoxybenzyl)-5-metyl-7-octen-4-sulfonamit va
(4R,5R)-N,N-bis(4-metoxybenzyl)-5 -metyl-7-octen-4-sulfonamit va

\
% o

_ oo
S/o>___/— va \N “//O‘>—/ va
AN Y k3
/
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Cac hop chit néu & @& muc duge didu ché t (2S)-N, N-bis(4-
metoxybenzyl)-2-metylpent-4-en-1-sulfonamit va (2R)-N, N-bis(4-metoxybenzyl)-
2-metylpent-4-en-1-sulfonamit (tir vi du 58, budc 1) véi 1-bromopropan, theo quy
trinh twong tir dugc mo ta trong vi du 58, budc 2.

Budc 2: (4R,58)-5-metyl-7-octen-4-sulfonamit va
(4R,5R)-5-metyl-7-octen-4-sulfonamit va
(4S,5S)-5-metyl-7-octen-4-sulfonamit va

(4S,5R)-5-metyl-7-octen-4-sulfonamit

HoN—-S— va HoN- S va H2N— va HN-§—
0 *—

o\
0™\

Cac hop chét néu & dé muc duge diéu ché tir hdn hop chua (4R,5S)-N,N-
bis(4-metoxybenzyl)-5-metyl-7-octen-4-sulfonamit, (4S,5S)-N,N-bis(4-
metoxybenzyl)-5-metyl-7-octen-4-sulfonamit, (4S,5R)-N,N-bis(4-metoxybenzyl)-5-
metyl-7-octen-4-sulfonamit va (4R,5R)-N,N-bis(4-metoxybenzyl)-5-metyl-7-octen-
4-sulfonamit theo quy trinh twong tu dugc md ta trong vi du 58, budc 3.

Buéc 3: Axit (3S)-6"-clo-5-(((1R,2R)-2-((15,2E,5R,6 S)-1-hydroxy-5-metyl-6-
sulfamoyl-2-nonen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2'H-spiro[ 1,5-
benzoxazepin-3,1'-naphtalen]-7-carboxylic va

axit  (3S)-6'-clo-5-(((1R,2R)-2-((1S,2E,5R,6R)-1 -hydroxy-5-mety1-6-sulfamoyl-2-
nonen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2'H-spiro[ 1,5-benzoxazepin-3,1'-
naphtalen]-7- carboxylic va

axit  (39)-6"-clo-5-(((1R,2R)-2-((18,2E,5S,65)-1-hydroxy-5 -metyl-6-sulfamoyl-2-
nonen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2'H-spiro{1,5-b enzoxazepin-3,1'-
naphtalen]-7- carboxylic va

axit  (3S)-6-clo-5-(((1R,2R)-2-((18,2E,5S,6R)-1-hydroxy-5-metyl-6-sulfamoyl-2-
nonen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2"H-spiro[ 1,5-benzoxazepin-3,1'-
naphtalen]-7-carboxylic
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Pua argon vao hdn hgp chia axit (S)-6'-clo-5-((1R,2S)-2~((S,E)-1-
hydroxyhex-2-en-1-yl)xyclobutylmetyl)-3',4.4',5-tetrahydro-2H,2H-spiro[benzo[b]
[1,4]oxazepin-3,1'-naphtalen]-7-carboxylic (hop chat trung gian AA12A, 120 mg,
0,24 mmol), hdn hop chira (4R,58)-5-metyl-7-octen-4-sulfonamit, (4R,5R)-5-metyl-
7-octen-4-sulfonamit, (4S,5S)-5-metyl-7-octen-4-sulfonamit va (4S,5R)-5-metyl-7-
octen-4-sulfonamit ( tir bude 2, 121 mg; 0,59 mmol) trong 1,2 dicloetan (2 ml) bing
céchi suc khi argon vao binh phan tng trong 20 phut. Sau d6 thém Hoveyda-Grubbs
II Véo. Khuiy hdn hop nay & nhiét do mdi trudng trong 2 gio, cd va chay sic ky
phin can (Si0; gel, 9:1 dén 0:1, hexan/AcOH 0,3%+EtOAc) dé thu duge chit dau

mau xam la cac hop chat néu & dé muyc.

Buéc 4: (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-propyl-3,4-.
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hogc

(1S,3'R,6' R,7 S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11' -metyl 12'-pr opyl-3,4- dlhydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0%%.01%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-7'-hydroxy-1 I'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[ 1,14 ]diazatetraxyclo
[14.7:2.0%6.01%%*|pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7"-hydroxy-11"-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22"-[20]oxa[13]thiaj 1,14 ]diazatetraxyclo
[14.7.2.0%6.0'%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit
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"Thém hén hgp chira axit (3S)-6'-clo-5-(((1R,2R}-2-((1S,2E,5R.6S)-1-
hydroxy-5-metyl-6-sulfamoyl-2-nonen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-
2'H-spirof 1,5-benzoxazepin-3,1'-naphtalen]-7-carboxylic, axit (35)-6'-clo-5-
(((1IR,2R)-2-((1 S,ZE, 5R,6R)-1-hydroxy-5-metyl-6-sulfamoyl-2-nonen-1-yl)xyclo
butyl)metyl)-3',4,4',5-tetrahydro-2"H-spiro[ 1,5-benzoxazepin-3,1'-naphtalen]-7-
carboxylic, axit (3S)-6'-clo-5-(((1R,2R)-2-((1S,2E,58,68)-1-hydroxy-5-metyl-6-
sulfamoyl-2-nonen-1-yl)xyclobutyl)metyl)-3',4,4',5-tetrahydro-2'H-spiro[ 1,5-
benzoxazepin-3,1'-naphtalen]-7-carboxylic va axit (35)-6'-clo-5-(((1R,2R)-2-
((1S,2E,58,6R)-1-hydroxy-5-metyl-6-sulfamoyl-2-nonen-1-yl)xyclo  butyl)metyl)-
3'.4,4' 5-tetrahydro-2'H-spiro[ 1,5-benzoxazepin-3,1'-naphtalen]-7-carboxylic (110
mg, 0,170 mmol) vao 1-(3-dimetylaminopropyl)-3-etylcarbodiimit, HCI (98 mg,.
0,51 mmol) va DMAP (41,7 mg, 0,341 mmol) trong DCM (80 mL) & 0°C. Sau d6
@ hdn hop phan tng 4m dén nhiét 46 moi truong va khudy trong 18 giv. Lam bay
hoi dung mdi va chay séc ky can thd (SiOz gel, 9:1 dén 0:1, hexan/EtOAc+AcOH
0,3%), thu duoc chét diu mdu x4m (65 mg). Tinh ché tiép chét diu bang k¥ thuat
HPLC didu ché pha dao (cot Gemini™ Prep Cis 5 pm; dung dich rira giai gradien
MeCN 25% dén 75% trong HO, trong d6 c& hai dung moi déu chira TFA 0,1%,
phuong phép 30 phut), thu dugc chét ddng phan rira giai thir nhét 12 hop chét néu &
@& muc dudi dang chit rin mau tring. 'H NMR (500 MHz, CDCls) 8 ppm 8,07 (s, 1
H), 7,70 (d, J=8,3 Hz, 1 H), 7,19 (dd, J=2,0, 8,6 Hz, 1 H), 7,10 (s, 1 H), 6,98 - 6,88
(m, 3 H), 5,93 - 5,85 (m, 1 H), 5,72 (dd, J=7,9, 15,3 Hz, 1 H), 4,26 (dd, J=4,0, 8,2
Hz, 1 H), 4,16 - 4,06 (m, 3 H), 3,83 (d, J=14,9 Hz, 1 H), 3,70 (d, J=14,4 Hz, 1 H),
3,24 (d, J=14,2 Hz, 1 H), 3,03 (dd, J=9,8, 15,2 Hz, 1 H), 2,83 - 2,72 (m, 2 H), 2,45'
(dd,J=3,7, 8,6 Hz, 1 H), 2,32 (t, J=9,0 Hz, 1 H), 2,16 - 1,94 (m,-7 H), 1,91 - 1,74
(m, 5 H), 1,74 - 1,62 (m, 2 H), 1,40 (t, J=12,8 Hz, 1 H), 1,10 - 0,98 (m, 6 H). m/z
(ESI, ion duong) 627,2 (M+H)*. - - '

Vi du 69. (iS,3’R,6’R,7’S,8’E,1 1'S,12'R)-6-clo-7'-hydroxy-1 1'-mety1-12'-propyl-3,4-
dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7".‘2.03’6.019’24]pentacosa[8, 16,18,24]tetraen]-15-on 13',13'-dioxit hogc
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(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'S, 12'S)-6-clo-7’-'hydroxy- 11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%.01%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7'-hydroxy-1 1'-mety1- 12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%5.01%?*|pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hogc

(1S8,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7"-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc

(1S,3R,6'R,7'S,8'Z,11'R,12'R)-6-clo-7'-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo
[14.7{2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'Z,11'S,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[i3]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%?*|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S,8'Z,11'R,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit
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Céc hop chét néu & dé myc duge thu nhan du6i dang chét ddng phan rtra giai

thtr hai tir qué trinh tich bing k¥ thuat HPLC diéu ché pha dao trong vi du 68. 'H
NMR (500 MHz, CDCl3) 8 ppm 7,71 (d, J=8,3 Hz, 1 H), 7,11 - 7,08 (m, 1 H), 7,00 -
6,87v(m, 2 H), 6,84 (br s, 1 H), 6,14 (br s, 1 H), 5,81 (brs, 1 H), 4,23 (brs, 1 H),'
4,19 - 4,04 (m, 3 H), 3,69 (d, J=14,4 Hz, 2 H), 3,5'8 (br s; 1 H). 3,40 - 3,18 (br, 2 H),
3,15 - 3,00 (brs, 1 H), 2,85 - 2,70 (m, 2 H), 2,44 (br s, 1 H), 2,35 (br s, 2 H), 2,18
(br's, 1 H), 2,10 - 1,90 (m, 3 H), 1,80 - 1,63 (m, 6 H), 1,63 - 1,54 (m, 1 H), 1,48 (br
s, 1 H), 1,11 (br s, 3 H), 1,05 - 0,99 (m, 3 H). m/z (ESI, ion duong) 627,2 (M+H)".

Vi du 70. (18,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-hydroxy-11'-metyl-12"-propyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20joxa[ 13 ]thia[ I, 14]diazatetraxyclo
[14.7.2.0%6.0'%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit hodc
(18,3'R,6'R,7'S.8'E,11'R,12'R)-6-clo-7'-hydroxy-11"-metyl-1 2'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%0.0"***]pentacosa[8,16,18,24]tetraen]-15°-on 13',13'"-dioxit hogc

(1 S,3‘%:R,6'R,7'S,8'E, 11'S,12'S)-6-clo-7'-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,1 5 'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1, 14]diazatetraxyclo
[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit hodc
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(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-7"-hydroxy-11'-metyl-12'-propyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14 ]diazatetraxyclo
[14.7.2.0°5.01%**]pentacosa[8,16,18,24]tetraen]-15"-on 13',13"-dioxit

..........

‘Céc hop chit néu & dé muc dugc thu nhan dudi dang chét ¢bng phan rira giai
thir ba tlr qué trinh tach bang k¥ thust HPLC didu ché pha dao trong vi du 68. 'H
NMR (500 MHz, CDCls) § ppm 8,32 (br s, 1 H), 7,70 (d, J=8,6 Hz, 1 H), 7,23 -
716(m 2 H), 7,10 (s, 1 H), 6,97 (d, J—83HZ 1 H), 6,66 (br s, 1 H), 6,08 (brs, 1
H), 5,66 (dd, J=6,2, 15,3 Hz, 1 H), 4,21 (br s, 1 H), 4,15 - 4,00 (m, 2 H), 3,83 - 3,60
(m, 3 H), 3,42 (d, J=14,7 Hz, 1 H), 3,25 (br s, 1 H), 2,85 - 2,74 (m, 2 H), 2,60 - 2,47
(m, 2 H), 2,38 - 2,18 (m, 2 H), 2,15 - 2,00 (m, 3 H), 2,00 - 1,58 (m, 9 H), 1,46 (br s,
1 H), 1,17 - 1,08 (m, 3 H), 1,07 - 0,96 (m, 3 H). m/z (ESI, ion duong) 627,2
(M+H)".

Vi du 71. (1S,3'R,6'R,7'S,8'E,11'S, 12'R)-12"-butyl-6-clo-7'-hydroxy-11'-metyl-3,4-
dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[1, 14]diazatetraxyclo
[14.7.2.0%5.01%2*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'S,12'S)-12"-butyl-6-clo-7"-hydroxy-11 '-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1, 14]diazatetraxyclo
[14.7.2.0%5.0192*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13"-dioxit hogc
(18,3'R,6'R,7'S,8'E,11'R,12'R)- 12'-butyl-6-clo-7'-hydroxy-11'"-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1, 14]diazatetraxyclo
[14.7.2.0%6.01%2*|pentacosa[8,16,18,24]tetraen]-15°-on 13',13"-dioxit hodc
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(18,3'R,6'R,7'S,8'E,11'R,12'S)-12'-butyl-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13"-dioxit

HO
- O il
hodc § ) | ,S/io\/\
N0
- 0

Budc 1: (48,5R)-N,N-bis(4-metoxybenzyl)-4-metyl-1-nonen-5-sulfonamit va
(4R,5R)-N,N-bis(4-metoxybenzyl)-4-metyl-1-nonen-5 -sulfonamit va

(48,5 S)-N,N-bis(4-metoxybenzyl)-4-metyl- 1-nonen-5-suifonamit va

(4R)5 $)-N,N-bis{(4-metoxybenzyl)-4-metyl-1-nonen-5 -sulfonarﬁit

Céic hop chit néu & d& muc duge didu ché tr (25)-N, N-bis(4-
metoxybenzyl)-2-metylpent-4-en-1-sulfonamit va (2R)-N, N-bis(4-metoxybenzyl)-
2-metylpent-4-en-1-sulfonamit (tir vi du 58, bude 1) véi 1-bromobutan theo quy

trinh twong tu dugc md ta trong vi du 58, bude 2.
Budc 2: (4S,5R)-4-metyl-1-nonen-5-sulfonamit va
(4S,5R)-4-metyl-1-nonen-5-sulfonamit va
(4S,5R)-4-metyl-1 -nonen-5-sulfonamit va

(4S,5R)-4-metyl-1-nonen-5-sulfonamit

O SO
HaN-5C HaN-S—/
° O\

Cac hop chét néu & d& muc duge didu ché tir hdn hop chia (4S,5R)-N,N-

va

bis(4-metoxybenzyl)-4-metyl-1-nonen-5-sulfonamit, (4R,5R)-N,N-bis(4-metoxy
benzyl)-4-metyl-1-nonen-5-sulfonamit, (4S,5 S)-N,N-bis(4-metoxybenzyl)-4-metyl-
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1-nonen-5-sulfonamit, (4R,5S)-N,N-bis(4-metoxybenzyl)-4-metyl-1-nonen-5-sulfon,
amit theo quy trinh twong ty duge mo ta trong vi du 58, budc 3.

Buéc 3: (3S)-6-clo-5-(((1R,2R)-2-((1S,2E)-1-hydroxy-2-hexen-1-yl)xyclobutyl)
metyl)-N-(((2R,3S)-3-(2-propen-1-y1)-2-heptanyl)sulfonyl)-3',4,4',5-tetrahydro-2'H-
spiro[ 1,5-benzoxazepin-3,1'-naphtalen]-7-carboxamit va
(3S)-6'-clo-5-(((1R,2R)-2-((18,2E)-1-hydroxy-2-hexen-1-yl)xyclobutyl)metyl)-N-
(((2R,3S)-3-(2-propen-1 -yl)-2-hep1_:any1)sulfonyl)-3 ' 4,4' 5-tetrahydro-2'H-spiro[1,5-
benzoxazepin-3,1'-naphtalen]-7-carboxamit va
(38)-6'-clo-5-(((1R,2R)-2-((1S,2E)-1-hydroxy-2-hexen-1 -yl)xyclobutyl)metyl)-n-
(((2R,38)-3-(2-propen-1-yl)-2-heptanyl)sulfonyl)-3',4,4',5 -tetrahydro-2'H-spiro[1,5-
benzoxazepin-3,1'-naphtalen]-7-carboxamit va
(38)-6"-clo-5-(((1R,2R)-2-((18S,2E)-1-hydroxy-2-hexen-1 -yl)xyclobutyl)metyl)-N-
(((2R,38)-3-(2-propen-1 -yl)-2-heptanyl)sulfonyl)-3',4,4',5-tetrahydro-2'H-spiro[ 1,5-
benzoxazepin-?a, 1'-naphtalen]-7-carboxamit

HO HO

S
cl cl K5\/\/\ )/
O o T 0 o £
L0 WO i
N~ N/% ~ \ / N N/s\r\/\
) (0] 3 (0] _
HO HO

Céc hop chét néu & d& muc dugce didu ché tir hdn hop chia (4S,5R)-4-metyl-
1-nonen-5-sulfonamit, (4R,5 R)-4—mefyl— 1 -noneﬁ-S -sulfonamit, (4S , 5S)-4-metyl-1- ‘
nonen-5-sulfonamit va (4R,5R)-4-metyl-1-nonen-5-sulfonamit (buge 2) va axit (S)-
6'-clo-5-(((lR,ZS)-Z-((S,E)-1—hydroxyhex-2-en-1—yl)xyclobutyl)metyl)-3',4,4',5-
tetrahydro-2H, 2'H-spiro[benzo[b][1,4]oxazepin-3,1” -naphtalen]-7-carboxylic (hop
chét trung gian AA12A) bing cach str dung quy trinh twong tu dugc mo ta trong vi

du 58, budc 4.
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Bude 4: (1S,3R,6'R,7'S,8'E,11'S,12'R)-12"-butyl-6-clo-7'-hydroxy-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'E,11'S,12'S)-12"-butyl-6-clo-7"-hydroxy-11'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 ]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc

(18,3'R,6'R,7'S,8'E,11'R,12'R)-12"-butyl-6-clo-7'-hydroxy-1 1'-mety1—3,4-dihydro¥
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%%]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hogc

(18,3'R,6'R,7'S,8'E,11'R,12'S)-12'-butyl-6-clo-7'-hydroxy-1 1'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%*|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Céc hop chit néu & d& muc dugc didu ché tir hdn hop chira (3S)-6'-clo-5-
(((1R,2R)-2-((1S,2E)-1-hydroxy-2-hexen-1 -yl)xyclobutyl)metyl)-N-(((2R,35)-3-(2-
propen-1-yl)-2-heptanyl)sulfonyl)-3',4,4',5 -tetrahydro-2'H-spiro[ 1,5-benzoxazepin- ;
3,1’-naphtalen]-7-carboxamit va (3S)-6'-clo-5-(((1R,2R)-2-((1S,2E)-1-hydroxy-2-
hexen-1-yl)xyclobutyl)metyl)-N-(((2R,3S)-3-(2-propen-1 -yl)-2-heptanyl)sulfonyl)-
3' 4.4' 5-tetra hydro-2'H-spiro[1,5-benzoxazepin-3,1’ -naphtalen]-7-carboxamit va
(39)-6'-clo-5-(((1R,2R)-2-((1s,2¢)-1-hydroxy-2-hexen-1 -yDxyclobutyl)metyl)-N-
(((R,3S)-3-(2-propen—1-yl)-2-heptany1)sulfonyl)-3',4,4',5-tetrahydro-2'H—spiro[1,5-
benzoxazepin-3,1°-naphtalen]-7-carboxamit va (3 S)-6'-clo-5-(((1R,2R)-2-((185,2E)-
1-hydroxy-2-hexen-1-yl)xyclobutyl)metyl)-N-(((2R,3S5)-3-(2-propen- 1-yl)-2-
heptanyli)sulfonyl)-3',4,4',5-tetra hydrO-Z'H-spiro[ 1 ,S-bénzdxazepin-3 ,1’-naphtalen]-
7-carboxamit né€u trén bang céach st dung quy trinh twong tw duge mo ta trong vi du
58, buéc'5. 'H NMR (500 MHz, CDCl;) 8 ppm 8,07 (br s, 1 H), 7,70 (d, J=8,6 Hz, 1
H), 7,19 (d, J=8,3 Hz, 1 H), 7,11 - 7,09 (m, 1 H), 6,99 - 6,87 (m, 3 H), 5,93 - 5,86
(m, 1 H), 5,72 (dd, J=8,2, 15,3 Hz, 1 H), 4,26 (dd, J=3,9, 8,3 Hz, 1 H), 4,13 - 4,07
(m, 3 H), 3,83 (d, J=15,4 Hz, 1 H), 3,70 (d, J=14,4 Hz, 1 H), 3,24 (d, J=14,2 Hz, 1
H), 3,03 (dd, J=9,5, 15,2 Hz, 1 H), 2,83 - 2,72 (m, 2 H), 2,51 - 2,39 (m, 1 H), 2,32
(t, J=9,4 Hz, 1 H), 2,20 - 1,64 (m, 6 H), 1,63 - 1,63 (m, 7 H), 1,63 - 1,53 (m, 1 H),
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1,50 - 1,33 (m, 3 H), 1,06 (d, J=6,8 Hz, 3 H), 0,97 (t, J=7,3 Hz, 3 H). m/z (ES], ion
duong) 641,2 (M+H)".

Vi du 72. (1S,3'R,6'R,7'S,8'Z,11'R,12'R)- 12'-butyl-ﬁ-clo-7’-hydroxy- 11'-metyi-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[ 1,14]diazatetraxyclo
[14.7.2.0%5.0'**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'Z,11'R,12'S)-12'-butyl-6-clo-7'-hydroxy-11'-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.036.0"**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc

(1S,3'R,6'R,7'S,8'Z,11'S,12'R)-12'-butyl-6-clo-7'-hydroxy-11 '-metyl-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo
[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hodc
(1S8,3'R,6'R,7'S,8'Z,11'S,12'S)-1 2'-butyl-6-clo-7'-hydroxy-11 '-metyl-S ,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1, 14]diazatetraxyclo
[14.7.2.035.0'%*]pentacosa[8,16,18 24]tetraen]-15’-on 13',13'-dioxit

HO HO

cl ﬁ ........ cl
o hoic >z> ‘ o\ N
N~ /@’ NN 7N L8O\
NSO \( NS0
\_§ |/ H é H

0 e

Céc hop chét néu & dé& muc duoc thu nhan dudi dang chét ddng phan don.

(pic rira giai thir hai) tir qua trinh tach bang k¥ thuat HPLC diu ché pha dao trong

-213-



25707

vi du 71. 'H NMR (500 MHz, CDCl3) § =9,92 (br s, 1 H), 7,71 (d, J=8,6 Hz, 1 H),
7,47 (d, I=8,1 Hz, 1 H), 7,20 - 7,12 (m, 1 H), 7,12 - 7,06 (m, 2 H), 6,98 (d, J=8,3
Hz, 1 H), 5,75 (brs, 1 H), 5,53 (td, J=2,4, 2,4, 11,8 Hz, 1 H), 4,41 (br s, 1 H), 4,13 -
4,01 (m, 2 H), 3,88 (d, J=15,4 Hz, 1 H), 3,64 (d, J/~14,4 Hz, 1 H), 3,57 (br s, 1 H),
3,19 - 2,99 (m, 2 H), 2,83 - 2,71 (m, 2 H), 2,29 - 2,15 (m, 2 H), 2,13 - 2,02 (m, 2 H),
2,02 - 1,87 (m, 4 H), 1,77 - 1,63 (m, 7 H), 1,62 - 1,50 (m, 1 H), 1,49 - 1,31 (m, 3 H),
1,12 - 1,03 (m, 3 H), 1,02 - 0,88 (m, 3 H). m/z (ESI, ion dwong) 641,2 (M+H)".

Vi du 73 (1S,3'R,6'R,7'S,8'E,1l'S,12'R)-7'-butoxy-6-clo-1 1',12'-dimetyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'[20]oxa[13]thia[ 1, 14]diazatetraxyclo
[14.7.2.0%6.0'%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit

Thém natri hydrua 60% trong dau khoang (20 mg, 0,5 mmol) & 0°C vao
dung dich chira (1S,3'R,6'R,7'S,8'E,1 1'S,12'R)-6-clo-7'-hydroxy-11',12"-dimetyl-3,4-
dihydro-2h,15h-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[ 1,14]diazatetraxyclo
[14.7.2.636.01%*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit (vi du 2; 60
mg, 0,1 mmol) trong THF (2 mL). Khudy hdn hop nay 6 0°C trong 30 phut. Thém
1-iodobutan (92 mg, 54 uL, 0,5 mmol) vao va khudy hén hgp thu Chiqc & 0°C trong,
4 git va phan tich HPLC-MS cho thdy ring phan ing hoan toan. Dap t4t phan tng
bang NH4Cl bdo hoa va chiét bing EtOAc. Rira cc 16p hitu co dd dugc gop lai
bang nudc mubi va lam kho trén MgSOs. Lam bay hoi dung mdi dudi ap suit giam
va tinh ché phan cin bang k§ thuét sic ky nhanh trén SiO2 gel (24 g, HP SiOy,
Teledyne ISCO), rira giai bang EtOAc 15% dén 65% trong hexan dé tao ra
(1S,3'R,6'R,7'S,8'E,11'S,12'R)-7"-butoxy-6-clo-11, 12'-dimetyl-3,4-dihydro-2h,15'h-
spiro[naphtalen-1,22'[20]oxa[13]thia[, 14]diazatetraxyclo[ 14.7.2.0%6.0192]
pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit dudi dang chét rén mau tring
(15 mg, hiéu sut 23%). 'H NMR (500 MHz, CDCls) 8 ppm 8,13 (s, 1 H), 7,70 (d,J
— 8.4 23 Hz, 1 H), 7,09 (d, J=2,2 Hz, 1 H), 6,92 — 6,95 (m; 2 H), 6,89 (s, 1 H),
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5,80 (ddd, J= 15,1, 9,6, 3,2 Hz, 1 H), 5,54 (dd, J= 15,1, 9,6 Hz, 1 H), 4,31-4,36 (m,
1 H), 4,07-4,11 (m, 2 H), 3,84 (d, J= 15,4 Hz, 1 H), 3,68-3,74 (m, 2 H), 3,39 (dt, J
=93, 6,7 Hz, 1 H), 3,22-3,27 (m, 2 H), 3,00 (dd, J = 15,2, 10,3 Hz, 1 H), 2,75-2,83
(m, 2 H), 2,41-2,47 (m, 1 H), 2,30-2,36 (m, 1 H), 2,14-2,21 (m, 1 H), 1,94-2,12 (m,
2 H), 1,73-1,88 (m, 4 H), 1,58-1,62 (m, 1 H), 1,48-1,55(m, 4 H), 1,20-1,42 (m, 4 H),
1,05 (d, J = 10,0 Hz, 3 H), 0,92 (t, J= 10,0 Hz, 3H); MS m/z (ES], ion duong) 656,0
(M+H)".

Vi du 74. (18,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-(2-metoxyetoxy)-11', 12'-dimetyl-
3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo -
[14.7.2.0%6, 0'%?*]pentacosa[8,16,18,24]tetraen]-15’-on-13', 13"-dioxit

O/\/o\
=
Cl _
(0]
\

| ‘Thém natri hydrua & dang thé phan tin 60% trong du khoang (66;8 mg, 1,67
minol) vao dung dich chta (1S,3'R,6'R,7'S,8'E, 1 1'S,12'R)-6-clo-7"-hydroxy-11',12'-
dimetyl-3,4-dihydro-2H,15 H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14] |
diazatetraxyclo[14.7.2.05.0'%**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
(vi du 2, 100 mg, 0,167 mmol) trong DMF (3,34 mL) da duoc lam lanh dén 0°C.
Khuéy hon hop phan g & 0°C trong 15 phit va sau d6 thém 2-bromoetyl metyl ete
(Alfa Aesar, 0,078 mL, 0,834 mmol) vao. Khudy hdn hop phan ing & nhiét do moi
truong. Sau 48 gid, dap t4t phan Gng bang NH,Cl bao hoa va pha loang bing nuéc,
sau d6 chibt bing EtOAc. Lam kho 16p hitu co trén MgSO4 va cb. Tinh ché nguyén:
liéu thd bang k¥ thuat sic ky qua cdt nhdi sén silicagel Redi-Sep (12 g), rira giai
bang EtOAc 10-40% (chira AcOH 0,3%)/heptan dé tao ra hop cht néu. & d& muc
(61 mg, 0,093 mmol, hi€¢u suit 55,6%). 'TH NMR (500 MHz, CD>Cl) & 8,02 (s, 1H),
7,70 (d, J=8,6 Hz, 1H), 7,17 (dd, J=2,2, 8,6 Hz, 1H), 7,09 (d, J=2,2 Hz, 1H), 6,91 (s,
2H), 6,86 (s, 1H), 5,79 (ddd, J=3,3, 9,6, 15,2 Hz, 1H), 5,54 (dd, J=9.8, 14,4 Hz,
1H), 4,26 (ddd, J=1,0, 7,3, 14,4 Hz, 1H), 4,12 - 4,04 (m, 2H), 3,82 (d, J=15,2 Hz,
1H), 3,75 (dd, J=3,3, 9,2 Hz, 1H), 3,69 (d, J=14,7 Hz, 1H), 3,53 - 3,49 (m, 1H), 3,48
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- 3,41 (m, 2H), 3,39 - 3,34 (m, 1H), 3,32 (s, 3H), 3,25 (d, J=14,2 Hz, 1H), 3,02 (dd,
J=10,3, 15,4 Hz, 1H), 2,83 - 2,70 (m, 2H), 2,49 - 2,41 (m, 1H), 2,36 - 2,28 (m, 1H),’
2,21 - 2,13 (m, 1H), 2,13 - 2,07 (m, 1H), 2,05 (d, J=13,7 Hz, 1H), 1,99 - 1,91 (m,
3H), 1,89 - 1,77 (m, 3H), 1,71 - 1,59 (m, 1H), 1,44 (d, J=7,3 Hz, V3H), 1,39 (t,.
J=13,1 Hz, 1H), 1,02 (d, J=6,8 Hz, 3H). MS (ESL ion duwong) m/z 657,1 (M+H)".

Vi du 75. (1S,3‘R,6’R,7’S,8'E,12'R)-6-clo-12'-etyl-7'-(2-metoxyetoxy)-3,4-dihydro-
2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1, 14]diazatetraxyclo
[14.7.2.036.01%?*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

Hop chit ndu & d& muc duge diéu ché theo cach twong ty vé&i cach duge md
ta trong vi du 74 bang cach sir dung (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-12"-etyl-7'-
hydroxy-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]
diazatetraxyclo[14.7.2.0%5. 0'%*]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit
(vi du 17) va 1-bromo-2-metoxyetan (Aldrich). TH NMR (400 MHz, CDs0D) 6 7,75
(d, J=8,6 Hz, 1H), 7,19 (dd, /~2,2, 8,8 Hz, 1H), 7,12 (d, /=2,2 Hz, 1H), 7,01 (dd,
J=1,6, 8,2 Hz, 1H), 6,94 (d, J~8,2 Hz, 1H), 6,88 (d, /~1,6 Hz, 1H), 5,89 (ddd,
J=6.1, 13,1, 21,5 Hz, 1H), 5,60 (dd, /=90, 15,1 Hz, 1H), 4,09 (dd, J=12,7, 15,3 Hz,
2H), 4,05 - 3,99 (m, 1H), 3,91 - 3,82 (m, 2H), 3,69 (d, /=14,5 Hz, 1H), 3,62 - 3,57
(m, 1H), 3,53 (dd, J=4,1, 8,0 Hz, 2H), 3,50 - 3,45 (m, 1H), 3,38 (s, 3H), 3,08 (dd,
J=10,3, 15,2 Hz, 1H), 2,87 - 2,73 (m, 2H), 2,55 - 2,40 (m, 2H), 2,40 - 2,26 (m, 2H),
2,11 (dd, J=7,4, 15,1 Hz, 2H), 1,98 - 1,65 (m, 10H), 1,46 (t, /~10,9 Hz, 1H), 1,20 (t,
J=7,4 Hz, 3H). m/z (ESI, ion duong) 657,2 (M+H)".

Vi du 76. (1 S,3 'R,6'R,7'S,8'E, 12'R)-6-clo-7'-(2-metoxyetoxy)-12'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]diazatetraxyclo
[14.7.2.0%6.01%2*]pentacosa[8,16,18,24]tetraen]-15"-on 13',13'-dioxit

-216-



25707

Hop chét néu & @& myc duge didu ché theo cach tuong ty véi cach duge md
ta trong vi du 74 béng cach st dung (1S,3'R,6'R,7'S,8'E,12'R)-6-clo-7'-hydroxy-12'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3]thia[1,14]diazatetra
xyclof14.7.2.06.0'%*]pentacosa[8,16,18,24]tetraen]-15°-on 13',13'-dioxit (vi du 11)
va 1-bromo-2-metoxyetan (Aldrich). 'H NMR (400 MHz, CDsOD) 6 7,72 (d, J=8,6
Hz, 1 H), 7,16 (dd, J=8,5, 2,2 Hz, 1 H), 7,10 (d, J=2,2 Hz, 1 H), 6,98 (d, J=8,3 Hz, 1
H), 6,91 (d, 1=8,2 Hz, 1 H), 6,85 (d, J=1,8 Hz, 1 H), 5,80 - 5,87 (m, 1 H), 5,58 (dd,
J=15,5, 8,8 Hz, 1 H), 4,03 - 4,18 (m, 3 H), 3,80 - 3,86 (m, 2 H), 3,41 - 3,68 (m, 5
H), 3,35 (s, 3 H), 3,06 (dd, J=15,3, 10,4 Hz, 1 H), 2,70 - 2,81 (m, 2 H), 2,24 - 2,53
(m, 4 H), 2,09 (d, J=13,7 Hz, 1 H), 1,68 - 1,96 (m, 7 H), 1,50 (d, J=7,0 Hz, 3 H),
1,39 - 1,47 (m, 2 H). m/z (ESL, ion duong) 643,2 (M+H)".

Vi du 77 (18,3'R,6'R,7'S,8'E,11'R)-6-clo-7'-(2-metoxyetoxy)-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13 Jthia[1,14]diazatetraxyclo
[14.7.2.0%6.01%2*]pentacosa[8,16,18,24]tetraen]-15°-on 13',13"-dioxit hodc
(18,3'R,6'R,7'S,8'E,11'S)-6-clo-7'-(2-metoxyetoxy)-1 1'-metyl-3,4-dihydro-2H,15H-
spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetraxyclo[ 14 7.2.0%6,019:24]
pentacosa[8,16, 18,24]tetraen]-15’-on 13',13'-dioxit
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Hop chit néu & d& muc dugc didu ché theo cach twong ty v6i cach duge md
ta trong vi du 74 béng céach sir dung (1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7'-hydroxy-11'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetra
xyclo[14.7.2.0%6.01%*]pentacosa[8,16,18,24]tetraen]-15°-on  13',13"-dioxit  hodc
(18,3'R,6'R,7'S,8'E,11'S)-6-clo-7"-hydroxy-1 1'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22'-[20]oxa[13]thia[1, 14]diézateﬁ'axyclo[ 14.7.2.036,01924]
pentacosa[8,16,18,24]tetraenj-15’-on 13',13'-dioxit (vi du 30) va 1-bromo-2-
metoxyetan (Aldrich). 'H NMR (500 MHz, CDCL3) & ppm 8,32 (s, 1 H), 7,68 (d,
- J=8,6 Hz, 1 H), 7,17 (dd, J=2,2, 8,6 Hz, 1 H), 7,09 (d, J=2,0 Hz, 1 H), 7,05 - 6,97
(m, 1 H), 6,92 (d, ]=8,1 Hz, 1 H), 5,94 - 5,85 (m, 1 H), 5,51 (dd, J=7,0, 15,3 Hz, 1
© H), 4,17 - 4,04 (m, 2 H), 3,75 - 3,68 (m, 2 H), 3,66 - 3,46 (m, 7 F), 3,44 - 3,34 (m, 4
" H), 2,80-2,72 (m 2 H), 2,45 - 2,40 (m, 2 H), 2,22 - 2,10 (m, 3 H), 2,00 - 1,75 (m, 6
H), 1,75-1,55 (m, 2 H), 1,53-1,48 (m, 1 H), 1,18 (d, J=6,4 Hz, 3 H). m/z (ESI, ion
duong) 643,2 (M+H)".

Vi du 78. (1S,3R,6'R,7'S,8'E,1 1'S)-6-clo-7'-(2-metoxyetoxy)-11'-metyl-3,4-
dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[1,14] diazatetraxyclo
[14.7.2 0% .01%2*|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit hogic

(1S,3'R,6'R,7'S,8'E,11'R)-6-clo-7'-(2-metoxyetoxy)-1 1'-metyl-3,4-dihydro-2H,15'H-
spiro[naphtalen-1,22"-[20]oxa[13]thia[1,14]diazatetraxyclo[14.7 2.036,01924]
pentacosa[8,16, 18,24]tetraen]-15’-on 13',13'-dioxit

Hop chét néu & d& muc duge diéu ché theo cach tuong ty véi cach duge md
ta trong vi du 74 b%mg cach st dung (1S,3'R,6'R,7'S,8'E,11'S)-6-clo-7"-metoxy-1 1'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1 ,22'-[20]oxa[13]thia[ 1,14]diazatetra
xyclo[14.7.2.036.01%*]pentacosa[8,16,18,24]tetraen]-15’-on - 13',13'-dioxit ~hodc
(1S,3'R,6'R,7'S,8'E, 11'R)-6-clo-7'-metoxy-1 1'-metyl-3,4-dihydro-2H,15'H-spiro
[naphtalen—l,22'—[20]0xa[13]thia[1,14]diazatetraxyclo[14.7.2.03’6.019’24]pentacosa
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[8,16,18,24]tetraen]-15’-on 13',13'-dioxit (vi du 31) va 1-bremo-2-metoxyetan
(Aldrich). 'H NMR (500 MHz, CDCls) & ppm 8,22 (s, 1 H), 7,70 (d, J=8,6 Hz, 1 H),,
7,18 (dd, J=2,1, 8,4 Hz, 1 H), 7,09 (d, J=2,0 Hz, 1 H), 6,95 - 6,88 (m, 2 H), 6,83 (s,
1 H), 5,88 - 5,80 (m, 1 H), 5,56 (dd, J=9,0, 15,2 Hz, 1 H), 4,36 (dd, J=4,8, 15,3 Hz,
1 H), 4,14 - 4,04 (m, 2 H), 3,85 - 3,78 (m, 2 H), 3,71 (d, J=14,2 Hz, 1 H), 3,60 -
3,48 (m, 3 H), 3,45 - 3,34 (m, 4 H), 3,23 (d, J=14,4 Hz, 1 H), 3,09 - 2,91 (m, 2 H),
2,84 - 2,71 (m, 2 H), 2,53 - 2,44 (m, 1 H), 2,36 - 2,23 (m, 2 H), 2,13 - 1,92 (m, 5 H),
1,89 - 1,74 (m, 3 H), 1,69 - 1,54 (m, 1 H), 1,39 (t, J=12,6 Hz, 1 H), 1,16 (d, J=6,6
Hz, 3 H). m/z (ESL, ion duong) 643,2 (M+H)".

Vi du 79. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7'-(2-(2-metoxyetoxy)etoxy)-11',12'-
‘dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 1 3lthia[1,14]
diazatetraxyclo[ 14.7.2.0%6.0'%**]pentacosa[8,16,18,24] tetraen]-15’-on 13',13'-dioxit

/
@)

Khuéy hdn hop chta (1S,3'R,6'R,7'S,8'E,11'S, 12'R)-6-clo-7'-hydroxy-11',12'-
dimety!-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22" [20]oxa[13]thia[1,14]diazatetra
xyclo[14.7.2.0%6.01**]pentacosa[8,16,18,24]tetraen]-15°-on 13',13'-dioxit khan (15
mg, 0,025 mmol) (vi du 2) va natri hydrua & dang ‘thé phan tan 60% trong dau
khoéng (9,9 mg, 0,43 mmol) trong DMF trong moi truong khi argon trong 10 phut.
Thém 1-(2-bromoetoxy)-2-metoxyetan (22,6 mg, 0,124 mmol) vao & nhiét do moi
truong. Khudy hdn hop phan g trong 18 gio, dép tit phan Gng bang dung dich
NH,CI bio hoa trong nudce va chiét bing EtOAc (x3). Lam khd céc 16p hitu co da
dugc gop lai (MgSOs) vd cb. Chay sic ky phdn cin (silicagel, 0-50%,
EtOAc+HOAc 0,3%/hexan), thu duge hop chit néu & @ muc dudi dang chét rin
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mau tring. "H NMR (400 MHz, CDCl;) & ppm 8,09 (s, 1 H), 7,70 (d, J=8,6 Hz, 1
H), 7,18 (dd, J=2,2, 8,5 Hz, 1 H), 7,09 (d, J=2,2 Hz, 1 H}, 6,95 - 6,87 (m, 3 H), 5,82
(ddd, J=3,2, 9.4, 15,1 Hz, 1 H), 5,54 (dd, J=9,1, 15,2 Hz, 1 H), 4,35 - 4,24 (m, 1 H),-
4,16 - 4,05 (m, 2 H), 3,87 - 3,74 (m, 2 H), 3,70- 3,54 (m, 8 H), 3,45 - 3,44 (m, 1 H),
3,40 (s, 3 H), 3,23 (d, J=14,3 Hz, 1 H), 2,99 (dd, J=10,2, 15,3 Hz, 1 H), 2,84 - 2,71
(m, 2 H), 2,53 - 2,42 (m, 1 H), 2,38 - 2,24 (m, 1 H), 2,15 - 1,93 (m, 4 H), 1,90 - 1,72
(m, 3 H), 1,72 - 1,57 (m, 3 H), 1,49 (d, J=7,2 Hz, 3 H), 1,42-1,35 (m, 1 H), 1,05 (d,
J=6,8 Hz, 3 H). m/z (ESI, ion dwong) 701,2 (M+H)".

Vi du 80. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-7"-(2-(2-(2-metoxyetoxy)
etoxy)etoxy)-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa
[13]thia[1,14]diazatetraxyclo[14.7.2.0%5.0'**]pentacosa [8,16,18,24]tetraen]-15’-on
13',13'-dioxit

Hop chét néu & d& muc duge diéu ché tr (1S,3R,6'R,7'S,8'E,11'S,12'R)-6-
clo-7'-hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'[20]oxa
[13]thia[1,14]diazatetraxyclo[14.7.2.0%5.0'***]pentacosa[8,16,18,24] tetraen]-15’-on
13',13"-dioxit (vi du 2) bang cach st dung quy trinh twong tu dugc mé ta trong vi dy,
79, thay thé  1-(2-bromoetoxy)-2-metoxyetan bing  1-bromo-2-[2-(2-
metoxyetoxy)etoxy]etan. 'H NMR (400 MHz, CDCl3) & ppm 7,97 (s, 1 H), 7,70 (d,
J=8,4 Hz, 1 H), 7,19 (dd, J=2,2, 8,4 Hz, 1 H), 7,10 (d, J=2,0 Hz, 1 H), 6,95 - 6,87
(m, 3 H), 5,86 - 5,75 (m, 1 H), 5,54 (dd, J=9,0, 15,1 Hz, 1 H), 4,35 - 4,22 (m, 1 H),

,13 - 4,05 (m, 2 H), 3,86 - 3,76 (m, 2 H), 3,72 - 3.63 (m, 7 H), 3,63 - 3,54 (m, 5 H),
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3,44 - 3,42 (m, 1 H), 3,40 (s, 3 H), 3,23 (d, J=14,3 Hz, 1 H), 2,99 (dd, J=10,1, 15,4
Tz, 1 H), 2,84 - 2,71 (m, 2 H), 2,48 (d, I=10,6 Hz, 1 H), 2,38 - 2,26 (m, 1 H), 2,21 -
1,90 (m, 4 H), 1,89 - 1,72 (m, 3 H), 1,70 - 1,58 (m, 3 H), 1,50 (d, J=7,2 Hz, 3 H),
1,45-1,32 (m, 1 H), 1,06 (d, ]=6,8 Hz, 3 H). m/z (ESL ion duong) 745,2 (M+H)".

Vi du 81. (18,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-11',12'-dimetyl-7'-(3,6,9,12-tetra
oxatridec-1-yloxy)-3,4-dihydro-2H, 15'H-spiro[naphtalen-1,22'-[20]Joxa[ 13 ]thia
[1,14]diazatetraxyclo[14.7.2.0%6.01%?*]pentacosa[8,16,18,24] tetraen]-15’-on 13',13'-

dioxit

Hop chét néu & d& muc duge diéu ché tir (1S,3R,6'R,7'S,8'E,11'S,12'R)-6-
clo-7-hydroxy-11',12'-dimetyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22"[20]oxa
[13]thia[1,14]diazatetraxyclo[14.7.2.0%5.01**]pentacosa[8,16,18,24]tetraen]-15"-on
13',13'-dioxit (vi du 2) bang cach st dung quy trinh twrong ty duec mo ta trong vi du
79, thay thé 1-(2-bromoetoxy)-2-metoxyetan bing trietylen glycol 2-bromoetyl
metyl ete. 'H NMR (400 MHz, CDCl3) 8 ppm 8,02 (s, 1 H), 7,70 (d, J=8,6 Hz, 1 H),
7,19 (dd, J=2.2, 8,4 Hz, 1 H), 7,09 (d, J=2,2 Hz, 1 H), 6,94 - 6,88 (m, 3 H), 5,85 -
5,77 (m, 1 H), 5,54 (dd, J=8,5, 15,4 Hz, 1 H), 4,31 (q, J=7,4 Hz, 1 H), 4,09 (s, 2 H),
3,85 - 3,75 (m, 2 H), 3,74 - 3,62 (m, 11 H), 3,62-3,50 (m, 5 H), 3,45 - 3,42 (m, 1 H),
3,39 (s, 3 H), 3,23 (d, J=14,3 Hz, 1 H), 3,03 - 2,95 (m, 1 H), 2,83 - 2,72 (m, 2 H),
2,52 - 2,43 (m, 1 H), 2,32 (t, J=9,5 Hz, 1 H), 2,21 - 1,92 {m, 4 H),v 1,90 - 1,74 (m, 3
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H), 1,68 - 1,56 (m, 3 H), 1,50 (d, J=7,2 Hz, 3 H), 1,40 (t, J=13,2 Hz, 1 H), 1,06 (d,
J=6,8 Hz, 3 H). m/z (ESI, ion duong) 789,2 (M+H)".

Vi du 82. (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-(2-metoxy
etoxy)-11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1 22 [20]oxa[13]thia[1,14]
diazatetraxyclo[14.7.2.0%6.01**]pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

hoac

(1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-(2-metoxyetoxy)-11'-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia[ 1,14]diazatetra
xyclo[14.7.2.0%6.0'?*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit hodc

(18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-(xyclopropylmetyl)-7'-(2-metoxyetoxy)-
11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22"-[20]oxa[13]thia[1,14]
diazatetraxyclo[14.7.2.0%6,01%*]pentacosa[8,16,18,24]tetraen]-15-on 13',13'-dioxit
hoac
(18,3'R,6'R,7'S,8'E,11'R,12'S)-6-clo-12'-(xyclopropylmetyl)-7'-(2-metoxyetoxy)-
11'-metyl-3,4-dihydro-2H,15H-spiro[naphtalen-1,22'-[20]oxa[13]thia[1,14]
diazatetraxyclo[ 14.7.2.0%6.0'%**|pentacosa[8,16,18,24]tetraen]-15’-on 13',13'-dioxit

o\ O\
g o
/
cl cl /
N OY> hoj 2
% 0ac z
0 d N NS hoiéc
H H
0 T >0
O\ O\
/ \
cl cl \/K
0 -~ é 0
N /Sio hoic Q N ,SZO
N0 NS0
A\ g A\

Hop chét néu & d& muyc dugc didu ché theo cach twong tu v6i cdch duge mod
ta trong vi du 74 béng cach st dung (1S,3'R,6'R,7'S,8'E,11'S,12'R)-6-clo-12'-
(xyclopropylmetyl)-7'-hydroxy-11'-metyl-3,4-dihydro-2h,15 'ﬁ-spiro [naphtalen-
1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%6.0***]pentacosa[8,16,18,24]
tetraen]-15’-on  13',13'-dioxit hodc  (1S,3'R,6'R,7'S,8'E,11'S,12'S)-6-clo-12'-
(xyclopropylmetyl)-7'-hydroxy-11'-metyl-3,4-dihydro-2h,15'h-spiro[naphtalen-
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1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[ 14.7.2.0%6.01%2*]pentacosa[8,16,18,24]
tetraen]-15’-on  13',13'-dioxit hodc (18,3'R,6'R,7'S,8'E,11'R,12'R)-6-clo-12'-
(xyclopropylrnetyl)-7'-hydroxy- 11'-metyl-3,4-dihydro-2h,15'h-spiro[naphtalen-
1,22'-[20]oxa[ 13]thia[1,14]diazatetraxyclo[14.7.2.0>6.0"**]pentacosa[ 8,16,18,24]
tetraen]-15’-on  13',13'-dioxit ho'é,c (1S,3R,6'R,7'S,8'E,11'R, 12'S)-6-clo-12'-
(xyclopropylmetyl)-7'-hydroxy-11'-metyl-3,4-dihydro-2h,15h-spiro[naphtalen-
1,22'-[20]oxa[13]thia[1,14]diazatetraxyclo[ 14.7.2.0*5.0"**]pentacosa[8,16,18,
24tetraen]-15-on 13',13'-dioxit (vi du 59) va 1-bromo-2-metoxyetan (Aldrich). 'H
NMR (400 MHz, CDCl3) & ppm 8,05 (s, 1 H), 7,70 (d, J=8,6 Hz, 1 H), 7,18 (dd,
J=2.2, 8,5 Hz, 1 H), 7,09 (d, J=2,2 Hz, 1 H), 6,96 - 6,90 (m, 3 H), 5,91 - 5,83 (m, 1
H), 5,56 (dd, J=9,0, 15,1 Hz, 1 H), 4,30 (dd, J=4,5, 7,2 Hz, 1 H), 4,09 (s, 2 H), 3.87
- 3,79 (m, 2 H), 3,74 - 3,67 (m, 1 H), 3,59 - 3,50 (m, 3 H), 3,48 - 3,41 (m, 1 H), 3,41
-3.35 (s, 3 H), 3,23 (d, J=14,5 Hz, 1 H), 3,00 (dd, J=10,2, 15,3 Hz, 1 H), 2,84 - 2,71
(m, 2 H), 2,50 (d, J=10,6 Hz, 1 H), 2,37 - 2,16 (m, 3 H), 2,13 - 1,92 (m, 4 H), 1,91 -
1,73 (m, 3 H), 1,71 - 1,52 (m, 2 H), 1,51 - 1,34 (m, 2 H), 1,23 -1,14 (m, 1 H), 1,05
(d, =6,8 Hz, 3 H), 0,67 - 0,58 (m, 2 H), 0,29 (dd, J=4,4, 9,1 Hz; 1 H), 0,08 (dd,
J=4,1, 9,0 Hz, 1 H). m/z (ESI, ion dvong) 697,3 (M+H)".

Vi du 83. (1S,3'R,6'R,7'S,8E, 11'S,12'R)-6-clo-12"etyl-7'-(2-metoxyetoxy)-11"-
metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[2C]oxa[ 1 3]'thi'a[1 ,14]
diazatetraxyclo[ 14.7.2.0%6.01%]pentacosa[8,16,18,24]tetraen]-15°-on-13', 13'-dioxit

Hop chét néu & d& muc dugc didu ché theo céch tuong ty véi cach duge md
ta tron;g vi du 74 béng cach str dung (1S,3'R,6'R,7'S,8'E, 1 1'S,12'R)_-6—clo-12’_—ety1—7'-
hydroxiy- 11'-metyl-3,4-dihydro-2H,15'H-spiro[naphtalen-1,22'-[20]oxa[ 13]thia
[1,14]diazatetraxyclo[14.7.2.0%6.01%?*]pentacosa[ 8,16,18,24]tetraen]-15’-on 13',13'-
dioxit (vi du 24) va 1-bromo-2-metoxyetan (Aldrich). H 'NMR (500 MHz, CD,Cl)
8 8,08 (s, 1H), 7,71 (d, J/=8,6 Hz, 1H), 7,17 (dd, J=2,4, 8,6 Hz, 1H), 7,09 (d, J=2,2
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Hz, 1H), 6,91 (d, J=0,7 Hz, 2H), 6,87 (s, 1H), 5,82 (ddd, J=3,4, 9.4, 15,3 Hz, 1H),
5,54 (dd, J=9,4, 15,8 Hz, 1H), 4,11 - 4,05 (m, 2H), 4,00 (dd, J=2,8, 9,4 Hz, 1H),
3,82 (d, J~14,9 Hz, 1H), 3,78 (dd, J=3,2, 9,0 Hz, 1H), 3,69 (d, /14,4 Hz, 1H), 3,53
(ddd, J=3,4, 5.4, 9,3 Hz, 1H), 3,45 (dt, /=3,7, 5,0 Hz, 2H), 3,38 (ddd, J=3.4, 5,9, 9,5"
Hz, 1H), 3,32 (s, 3H), 3,25 (d, 14,4 Hz, 1H), 3,02 (dd, J~=10,3, 15,4 Hz, 1H), 2,84
- 2,70 (m, 2H), 2,45 (ddd, J=3,7, 10,0, 19,1 Hz, 1H), 2,37 - 2,29 (m, 1H), 2,29 -
2,19 (m, 1H), 2,13 - 2,08 (m, 1H), 2,08 - 2,01 (m, 2H), 2,00 - 1,89 (m, 3H), 1,89 -
1,77 (m, 4H), 1,66 (quin, J=8,6 Hz, 1H), 1,44 - 1,35 (m, 1H), 1,28 (1, J=7,3 Hz,
3H), 1,02 (d, J=6,8 Hz, 3H). MS (ESL ion duong) m/z 671,1 (M+H)" 693,1
(M+Na)".
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YEU CAU BAO HO

1. Hop chét ¢6 cong thuc I:

@
hodc mudi duge dung ctia nd,

trong 46:

b, dwgc biéu difn bing ky hiéu === , 12 lién két hoa hoc don hodc lién két hoa hoc

ddi ma c¢6 thé ia dang cis hodc trans;
R 13 halogen;

R! 1a H, Ci-6 alkyl hodc -(CH,CH0),CHs, trong d6 n 1a s6 nguyén nim trong
khoéng tir 1 dén 4;

R? 12 H hoic Ci-¢ alkyl;
R?A 1a H hodc Ci-¢ alkyl;
R3 1a H hoic Ci-¢ alkyl; va

R3A 13 H, Ci- alkyl, Cs-6 xycloalkyl hodic (CHzm-C3-¢ xycloalkyl, trong d6 m 14 sb

nguyén nam treng khodng tir 1 dén 4.

3. Hop chét theo diém 1 hodc diém 2, trong d6 R 1a Cl.

4. Hop chét theo diém 1, trong d6 R! 1a Ci.6 alkyl.

5. Hop chit theo diém 4, trong d6 R! 1a CHs.

6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 5, trong d6 R? 1a H va R?A

14 Ci.6 alkyl.
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7. Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 6, trorg @6 R* 1A H va R34
1a Cy.¢ alkyl.

8. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic IT:

R1
o
c! /b
R2A R?
/ \ R3A
0 R
N— N SO,
N
H
o (II)

hoic mubi duoc dung ctia né,

trong do:

b 1a lién két doi; va

R!, R2, R*, R3 va R3 dugc dinh nghia trong diém 1.

9. Hop chét theo diém 1, trong d6 hop chit nay ¢6 cdu tric dugc chon tir nhém bao

gom:
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®)

»Z
) .
o
8 hoac o ,

0O hodc mudi dugc dyng cua no.

@)
O

o ;

10. Dugc phdm chira hop chit theo diém bat ky trong sb cac diém tir 1 dén 9, hodc
mudi dugc dung cia né va ta dugc duge dung.
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12. Dugc phrfun chira hop chét theo diém 11, hodc mudi dugc dung cta né va ta

duoc dugc dung.
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Thé tich khéi u (mm*)

25707

Fig 1

- Chitdan, PO, QD

7 -a Vidu 4, 10 mg/kg, PO, QD

-%- Vidu 4, 20 mg/kg, PO, QD
-o- Vidu 4, 30 mg/kg, PO, QD
== Vi du 4, 60 mg/kg, PO, QD

4 ¥ ;4 : 4 ; 1

# Pinh mirc lidu lrgng

Thoi gian (s6 ngay sau khi cy té bao)
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Thé tich khéi u (mm*)
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Fig. 2

-a Chit din, IP, QD

-4 Vidu17,12,5 mg/kg, IP, QD

-% Vidu 17, 25 mg/kg, IP, QD

-~ Vidu 17, 50 mg/kg, IP, QD

-o- Bortezomib, 1 mg/kg, IP, 2 lin/tuiin

10

16 - 20

=

Thoi gian (s6 ngay sau khi ciy khéi u)
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Fig. 3
1800 1. Chét din, PO, QD
1600 4 =& Vi du 20, 16 mg/kg, PO, QD
%~ Vi du 20, 30 mg/kg, PO, QD
1409 7 - Vi du 20, 100 mg/kg, PO, QD
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¥ Dinh mikc liéu lrgng
Thoi gian (s6 ngay sau khi ciy té bao)
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