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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén cac hop chét, cac ché phdm, cac duoc phdm va td hop

chtra chiing 13m thudc chdng mycobacterium, chdng han dé didu tri bénh lao.
Tinh trang ky thuét ciia sing ché

Mycobacterium la mét chi thudc 16p vi khuén ¢6 tén Actinobacteria véi ho
riéng biét cia nd duoc goi 1a Mycobacteriumcae. Mycobacterium chira nhiéu
mam bénh bét budc va mam bénh co hoi cta dong vat, ma cling co thé duogc truyén
vao ngudi va gy bénh & ngudi, do do6 tiém an nguy co déng ké truyén bénh tir
dong vat sang ngudi. Trong vai thip ky qua, cdc thanh phan cua phuc hé
Mycobacterium avium-intracellulare (MAIC) ndi 1én 14 céc ngudn giy bénh &
ngudi, bao gdm viém hach bach huyét & tré em, bénh twong ty bénh lao phdi, va
c4c bénh nhiém tring phd bién (xuét hién chi yéu & nguoi suy giam mién dich,
cu thé 14 cac bénh nhan AIDS). Tuong tu, cac bénh nguy hiém & dong vat 1a hau
qua tu su nhiém thanh vién ctia nhém nay & dong vat, chéng han, bénh lao chim
va bénh cin lao & dong vat nhai lai. MAIC bao g(‘Sm M. intracellulare va 4 phan
ching cta M. avium, cu thé 13, M. avium subsp. avium, M. avium subsp.
hominissuis, M. avium subsp. silvaticum, va M. avium subsp. paratuberculosis.
Trong khi cac thanh phan ctia phtrc hé M. tuberculosis duoc truyén béi su tiép
xuc vat chu truc tiép, cac ching MAIC méc phai chu yéu 1a tir cic ngudn moi

truong, bao gdbm dat, nudce, bui va thirc an.

Mycobacterium tuberculosis (MTB) 1a truc khuén hiéu khi nhé ¢6 ham luong
GC cao khong di dong c6 “mang ngoai” day khac thuong, “sap”, ki nudc, gidu
axit, va cuc ky khong thdm, 1am cho khé diéu tri cac bénh nhiém mycobacterium.
Mot phan ba dan s6 thé giéi duoc cho 14 bi nhidm (ké ca MTB tiém ning), nhung
con sd nay gia ting dén 80% dén s6 & nhiéu nuée chau A va chau Phi. Néu khong
duoc didu tri, ty 18 tir vong do nhidm MTB chii dong 1 16n hon 50%. Ngoai ra,
su két hop HIV va MTB 12 c6 thé tir vong va su gia ting sb ching MTB dang tr&
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nén khéang cac thubc dat tiéu chudn chita bénh; khoang 300.000 ca M. tuberculosis
méi khéng da thude (multidrug resistant-MDR) duoc bédo cdo mdi nim. M
tuberculosis khéang da thubc (MDR) la khang isoniazid va rifampicin, va M,
tuberculosis khang thudc rong (extensive drug resistant-XDR) ciing khang it nhét
mot loai quinolon va mét loai aminoglycoside. Nhu c6 thé thay trén Fig.1, M

tuberculosis XDR da dugc bao cao & nhiéu noi trén toan cau.

Ngoai cac van dé nay, viéc dé dang truyén, nhu dugc the hién trén Fig.2, su
toan cau hoa du lich, va su dich chuyén va di trG dang dién ra & nhiéu bd phén dan

s6 thé gidi va 18 rang 13 MTB dang tré thanh khiing hodng toan cau.

Céc thube tdng hop dé didu tri bénh lao (tuberculosis-TB) d4 c6 sin tir hon
nira thé ky, nhung ty 1& méc méi bénh nay tiép tuc ting 1én trén toan thé giéi. Hon
2 ty nguoi hién dang nhiém M. tuberculosis, hdu hét 14 c4c ca bénh tiém 4n, va
ude tinh hon 9 triéu ca mai xuét hién mdi nim, trén toan thé gioi, gy ra tu 1,7
dén gan 2 tridu ca tr vong mdi nam. Chi riéng nim 2004 khoang 24.500 ca nhiém
m&i va gan 5.500 ca tir vong duoc ghi nhan mdi ngdy. Xem tai liéu: Zignol, Met
al., M. Surveillance of anti-tuberculosis drug resistance in the world: an updated
analysis, 2007-2010. Bull. World Health Organ 2012, 90 (2), 111-119D). Su
nhidm ddng thoi HIV 1am gia tang ty 16 méc méi hang nam (Williams, B. G.; Dye,
C. Science, 2003, 301, 1535) va nguyén nhén t&r vong & 31% bénh nhan AIDS &
chau Phi c6 thé dugc cho 1a do TB. Xem tai liéu: Corbett, E. Let al.,. Arch. Intl.
Med., 2003, 163, 1009, Septkowitz, Aet al., Clin. Microbiol. Rev. 1995, 8, 180).

Nhirng han ché trong viéc diéu tri va phong lao 12 d4 biét rd. Vicxin hién co,
BCG dugc dua ra trong ndm 1921 va khéng bao vé duoc nhidu ngudi qua thoi tho
4u. Theo bdo cdo nam 2006 - “International Standards for Tuberculosis Care”, tai
litu duoc phat trién boi Lién hiép cac hiép héi k§ thuat phong chéng lao
(Tuberculosis Coalition for Technical Assistance-TBCTA) ma cac thanh vién bao
gdm cac trung tAm kiém soat bénh tét, Hiép hoi 16ng nguc Hoa Ky, Tb chtic chbng
lao (Tuberculosis Foundation), t6 chirc nhan dao qudc t& (KNCV), t6 chirc y té

thé gidi va Hiép hoi quoc té chong lao va bénh phdi— cac bénh nhin ma tré nén
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bi nhiém bénh chti dong hién nay chiu 2 thang liéu phap két hop véi cac thudc da
dugc dua ra tir 50 dén 60 nim trudc— isoniazid (1952), rifampin (1963),
pyrazinamide (1954) va ethambutol (1961) — tiép d6 thém 4 thang dung isoniazid
va rifampin (con duoc goi 13 rifampicin). Theo cach khéac, giai doan ndi tiép c6
thé bao gdm Isoniazid va ethambutol trong sau thang néu khéng thé danh gia duoc
sy tuan thi, nhung theo béo céo nay, giai doan ndi tiép dai hon c6 1ién quan dén
ty 1€ that bai va tai phat cao, dédc biét 1a & cadc bénh nhan nhiém HIV. Hon nita,
nhu duoc trinh bay chi tiét trong béo cdo nay, cac lidu thude chdng lao duoc st
dung phai pht hop véi khuyén nghi quéc té va su két hop liéu ¢b dinh ciia hai loai
thubc (isoniazid va rifampicin), ba loai thude (isoniazid, rifampicin, va
pyrazinamide), va bdn loai thudc (isoniazid, rifampicin, pyrazinamide, va
ethambutol) duge khuyén nghi & mirc d6 cao, dic biét 13 khi khéng thé gidm sét

bénh nhan dé dam bao viéc diéu tri dugc ti€p nhan.

Viéc dinh lidu hing ngay 1a can thiét trong cac giai doan didu tri ndy va su
tuan thu kém lam nay sinh va lan truyén cac ching khang da thubc, ma 13 thach
thire dbi véi viée diéu tri. Céc tién trinh ngén hon cua cac thudce c6 hoat tinh hon
ma ¢6 thé lam giam tan xudt va 1 hang rao chic chén chéng lai viéc xay ra khang
thudc, tac 1a cac thubc ma 14 hitu ich chdng lai cac chung TB khang da thudc
(MDR-TB), duoc yéu cdu mot cach cdp bach. Béo cdo thing ba nim 2013
(http://www.aidsmap.com/Once-weekly-continuation-phase-TB-treatment-
equals-standard-of-care/page/2589498/) khuyén nghi rang su két hop hai loai
thudc 1a rifapentine (dan xudt c6 hoat tinh kéo dai cua rifampicin) véi
moxifloxacin (thuc khang sinh fluoroquinolon ma trudc day chua duge sir dung
trong diéu tri TB) ¢6 thé cho phép viéc diéu tri bénh lao (TB) dién ra mot 1an hing
tudn trong giai doan ndi tiép 4 thang va dat duoc ciing tiéu chudn diéu tri nhu viéc
didu tri ndi tiép truyén théng 13 didu tri hing ngay bang isoniazid va rifampin.
Giai doan diéu tri nhu vy s& cho phép gidm sét viéc diéu tri ¢én pham vi toan bo
giai doan ndi tiép, lam tang sy tudn thd. Tuy nhién, moxifloxacin van chua duoc
cAp phép dé diéu tri TB, va phéc dd diéu tri mot 1an hang tudn van chua duoc xac

nhan hay cdp phép 1a tiéu chuén diéu trj thay thé — cac hdi thao hudng dan & cp
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d6 qudc té va quéc gia s& 1 can thiét dé xem xét bang chimg cong khai dé xac
dinh xem liéu phac dd diéu tri ndi tiép thay thé nay cé dugc khuyén nghi va duoc
phé duyét hay khong. Ngoai ra, rifapentine 1a dat, va cac tuong tac gifta thude
rifapentine va thudc khang retrovirut trong cac loai chét e ché phién mi nguogc
khong phai nucleosit (non-nucleoside reverse transcriptase inhibitor -NNRTT) va
chét trc ché proteaza c6 thé ngin ngira viée str dung né & cac bénh nhan TB ma
cling duong tinh véi HIV va dl‘mg_thuéc khang retrovirut. Do do, hién nay, phan
tich chi phi/loi ich cua viée didu tri ndi tiép bang rifapentine héng tuin dbi véi

rifampicin hing ngay van chua dugc danh gia diy du.

Thudc chéng lao Sirturo™ (bedaquiline) da duoc cap phép ¢ Hoa Ky vao
cudi thang 12 nam 2012, va mot thude khac, delamanid, dang cd ging dé duoc
cAp phép chinh thtic & chau Au. Tuy nhién, ca hai loai nay déu duogc danh riéng
cho bénh lao khang thudc, ma chi chiém 5% trong sb cac camoi. Tai liéu Editorial
va News Focus in Nature Medicine nam 2007 ban ludn nhiéu khia canh ctia TB
nhu mAm bénh, dich t& hoc, phat hién thudc va phat trién vicxin cho dén nay
(Nature Medicine, 2007, Focus on Tuberculosis, Vol 13(3), pages 263-312), luu
y rang 125 nam sau khi ki niém viéc tim ra Mycobacterium tuberculosis, hon mot
phén ba dan sb thé gidi van bi nhiém M. tuberculosis, va trong sd nay, hon mét
phdn mudi s& phat trién thanh bénh lao, trude ddy dugc goi 1a bénh lao phdi, trong

cudc doi cua ho.

Khi két hop véi sy xuét hién cac ching khang da thudc ctia Mycobacterium
tuberculosis (MDR-TB), quy mé cta vin dé nay dugc mé rong. Su gia ting vi
khuén va céc vi sinh vat khang thudc khang sinh va thudc khang khuén néi chung
trén toan cau, dit ra mdi de doa 16n. Su phat trién sb lugng 16n céc tdc nhan khang
khuén trong sinh quyén trong sudt 60 nam qua di dwa ra 4p luc chon loc manh mé&
ddi v6i su xuét hién va lan truyén cdc mdm bénh khéng lai thudc khéng khuan.
Do d6 ¢6 nhu cu tim kiém va phat trién céc thuc thé hoa hoc méi dé didu tri TB

(c4c huéng dan gin day duoc xem xét trong tai lidu: Grosset JH, Singer TG, Bishai
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WR. New Drugs for the Treatment of Tuberculosis: Hope and Reality. Int J
Tuberc Lung Dis. 2012 Aug;16(8):1005-14).

Sang ché d& cap dén céc hop chét benzoxaborol dugc thé nhit dinh ma thé
hién tinh chon loc bét ngo trong viéc kim ham sy sao chép Mycobacterium
tuberculosis (M. tuberculosis) chéng lai su trc ché (ddc luc) té bao nguoi so véi cac
hop chét benzoxaborol dugc thé khac, va ¢6 tri s6 MIC dudi micromol dbi véi cac
ching mycobacterium, cu thé 13 Mycobacterium tuberculosis va phiic hé
Mycobacterium tuberculosis (MTC), Mycobacterium avium va phuc hé
Mycobacterium avium (MAC) va phttc hé Mycobacterium avium intracellulare
(MAIC). Néi chung, vong benzoxaborol cia benzoxaborol dugc thé ¢6 cAu tric
nhu duge thé hién bdi cong thirc I dudi day, va co thé duoc dic trung boi hé danh

s6 phan tir thé sau day:

7 OH

1
6 B\
O 2
5
4 3
Cong thuc I.

Cén phai hiéu rdng danh phap theo hiép hdi qubc té vé hoa hoc tinh khiét va
ung dung (International Union of Pure and Applied Chemistry - IUPAC) c6 thé
dinh danh hé danh s& vong khac nhau tiry thudc vao céc phan tir thé quanh vong
benzoxaborol. Trong ban mé ta ndy, trir phi tén IUPAC duoc dit cho hop chét cu
thé, cac hop cht benzoxaborol dugc thé duoc boc 10 trong ban mo t4 nay co thé
duoc dit tén va duoc dénh sb biang cach sir dung so dd danh s dugc thé hién &

cong thuc I, dugce thé hién trén day.

Céc phéan tir chira Bo nhu c4c benzoxaborol ma 13 hitu ich 1am cac chat khang
khudn d3 duge md ta tir trude, vi du xem tai liéu: “benzoxaborols — Old compounds
with new applications” Adamczyk-Wozniak, A. et al., Journal of Organometallic

Chemistry Volume 694, Issue 22, 15 October 2009, Pages 35333541, va Céc cong
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bd don Patent My s6 US20060234981, US20070155699, WO2012033858, va
US2013165411.

Céc hop chét benzoxaborol dugc thé nhit dinh ma duge thé & vi tri 7 ¢6 thé
tao ra hop chit benzoxaborol ba vong (xem US20090227541, US2013165411 va
WO/KR2015/016558). Ngac nhién 12 ngudi ndp don da phat hién thy ring cac hop
chét benzoxaborol duge thé nhét dinh dwoc thé & vi tri thi 7 (duoc danh sb bang
cach sir dung so dd danh s§ duoc thé hién & cong thic I, duoc thé hién trén day)
cling c6 thé ton tai & dang hdn hop can bing ctia cu triuc benzoxaborol ba vong va
cAu triic benzoxaborol hai vong trong cic dung méi hé nude. Néu 7-benzoxaborol
duoc thé tao thanh duogc thé tiép bang phan tir thé alkyl & vi tri 4 va phén tir thé
aminometyl & vi tri 3 (dugc danh sé bing cach st dung so dd danh sd & cong thic
[, duoc thé hién & trén), thi cac hop chit benzoxaborol dugc thé nhu vay chon loc
mdt cach bt ngd va ¢6 hidu luc dbi véi mycobacterium bao gébm M. tuberculosis.
Tinh chon loc quan sat dugc dugc danh gia bang cach so sanh cac tri s6 MIC clia
céc hop chat nhu vay chdng lai su tre ché (doc luc) ctia cac hop chit nay dbi vai té

bao nguoi, so voi cac hgp chat benzoxaborol dugc thé khac.

US20090227541 md ta nhidu hop chét, bao gdm hai hgp chét benzoxaborol
¢6 hoat tinh khang khuan khac nhau ddi véi bang danh muc céc vi khuan Gram am
(Vi du xem céc bang 1 va 2), nhung khéng boc 16 cac hop chat benzoxaborol ba
vong ¢ phén tir thé alkyl & vi tri 4 trén vong benzoxaborol (dugc danh sb bang
cach st dung so dd danh sd duoc thé hién & cong thuc 1, thé hién & trén).
W02012033858 md ta cac hop chit benzoxaborol duoc thé ¢ hoat tinh dbi véi
Mycobacterium tuberculosis, bao gdm cac hop chat benzoxaborol duoc thé nhit
dinh (chéng han, xem céc vi du tir 1.A dén 1.V), nhung ciing khong boc 16 cac hop
chét benzoxaborol ba vong c6 phan tir thé alkyl trén vong benzoxaborol (dugc déanh
sd bang céch str dung so d6 danh sé duoc thé hién & cong thire I, thé hién & trén).
US2013165411 md ta cac hop chit benzoxaborol ba vong thé hién hoat tinh dbi voi
Acinetobacter baumannii, Pseudomonas aeruginosa, Escherichia coli va

Klebsiella pneumoniae (xem bang 1), nhung dic biét luu y ring cac hop chit ba
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vong dugc thé halogen d4 duge nghién ctiru (céc vi du 17, 18 va 19) khong c6 hoat
tinh d6i v6i A. baumannii, véi cac tri sé MIC > 16pg/pl hoat tinh khéang khuan (xem
Fig.1). Ngoai ra, US2013165411 khéng hé goi y ring hop chit bat ky trong sb cac
hop chét benzoxaborol ba vong da dugc boc 16 c6 kha nang tdn tai & dang hon hop
can bang cla ciu tric benzoxaborol ba vong va ciu trac benzoxaborol hai vong

trong céc diéu kién dung méi nhét dinh.
Ban chit k§ thuit ciia sing ché

Céc tac gia sang ché di bit ngd phat hién thdy ring cdc hop chét
benzoxaborol va cac hop chét benzoxaborol duogc thé nhat dinh nhu dugc mé ta
trong ban mo ta nay thé hién tinh chon loc bat ngo trong viéc kim ham su sao chép
ctia Mycobacterium tuberculosis (M. tuberculosis) chong lai su G ché (doc luc)
cta té bao ngudi so véi cac hop chit benzoxaborol duge thé khac. Cac hop chit
benzoxaborol dugc thé nay thé hién cac tri s6 MIC du6i micromol déi véi M.
tuberculosis, ma 1a déng k& hodc t6t hon so véi céc tri s6 MIC trong cac liéu phap
trc ché M. tuberculosis hién nay. Ngoai ra, theo cac phuong an khéc, cac hop chét
benzoxaborol duoc thé va cic hop chét benzoxaborol nhur dugc mé ta trong ban
md ta nay dugc dy tinh dé dung két hop véi cac hop chat chdng lao hién hanh va
duoc du tinh 1a dat duoc hiéu luc cao hon trong viéc didu tri cho ddng vat, bao

gom ngudi, bi nhiem M. tuberculosis.

Su khang thudc dé cap dén van d& trong diéu tri bénh lao (TB) va mot
phuong phap 14m sang 14 nhim tip trung vao viéc két hop sém véi céc thude
chéng lao khac va nham xtic tién su thdm dinh hiéu luc ctia hop chat & bénh nhan.
Cac hop chét ¢6 ciu tao 1a cong thic III hoac cong thire I1la dem lai co hodi dac
biét dé giai quyét cac van dé nghiém trong ma nay sinh trong viéc diéu tri TB,
nhu khang da thubc, khang thudc rong, tuong tic phan ting va/hodc twong tac
nguoc gitta cac thude tri bénh trong hdn hop nhiéu thube, va thoi luong diéu tri,

qua do giai quyét cac nhu cau tiém an cda bénh nhan.

Theo céc phuong an nhét dinh, sing ché d& cap dén cac hdn hop gom céc

thudce chéng lao va céc benzoxaborol duoc thé nhét dinh, dé dung trong didu tri
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bénh nhiém Mycobacterium tuberculosis & dong vat, bao gdm ngudi. Theo cac
phuong 4n cu thé, cac hop chét benzoxaborol duge thé nhu vy duoc st dung, két
hop véi cac thube chéng lao d3 biét khac, dé diéu tri cho ddi tuong 1a dong vat bi
nhiém Mycobacterium tuberculosis, dic biét 1a dong vat ma con bi nhiém ca
retrovirus ngudi, cu thé 13 virut gdy suy giam mién dich ¢ ngudi (HIV).

Theo phuong 4n minh hoa, sang ché dé cap dén hop chit nhu duge mé ta
trong ban mé ta nay, hodc mudi ctia nd bao gdm mudi duoc dung cta né hoic
hydrat cia no.

Theo cac phuong 4n cu thé, benzoxaborol duoc thé 14 hop chit hodc mudi

cta nd, bao gom mudi dugc dung ciia no, cb cau tao 1a cong thure II1:

R1
OH

0 OH

/

B

\

0
R3
HoN

cong thire 111

trong dé R3 duoc chon tr —CH;, —CH,CH;, —CH,-CH,, —CH,CH,CHj,
—CH(CH3),, —CH,CH,-CHs, hoic xyclopropyl; mdi nhém R' va R? ddc 1ap duge
chon tir H, —CH3;, -CH,CH3;, —-CH,CH,CH3, va —CH(CH3)2.

Theo cac phuong an cu thé, benzoxaborol duogc thé c6 thé ton tai & dang
can bang, nhu duoc chi ra dudi déy, gifta dang déng vong (cong thire IT) va dang

md vong (cong thire I1I), trong cac mdi trudng va/hodc cac dung mdi nhét dinh.
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R R! OH
R2 R?
0 o +H,0 Q OH
/ - /
B = B
o) H,0 o
RS NH, R3 NH»
Cong thtrc 11 Cong thuec III
Dang dong vong Dang m& vong

Theo céc phuong an cu thé, sang ché @& cap dén hop chét c6 cdu tao 14 cong
thire I1I hodc mudi cta nd, trong d6 R3 14 CH; hoic —CH,CH;; mdi nhém R! va

R? ddc 1ap duogc chon tir H, -CHs, -CH,CH3, -CH,CH,CH3, va
_CH(CH>).

Theo céc phuong an cu thé, sang ché d& cap dén hop chét c6 céu tao 13 cong
thie 111 hodc mudi cia né, trong d6 R? 14 <CH; va R! va R? 1a nhu dugc md ta
trong ban mo ta nay. Theo céc phuong &n cu thé, sang ché dé& cép dén hop chét co
chu tao 12 cong thuc III hodc mudi ctia nd, trong d6 R3 1a -CH; va R! 1a H va R?

1a nhu duge mo ta trong ban mo ta nay.

Theo céc phuong 4n cu thé, sang ché d& cap dén hop chit c6 ciu tao la cong
thire 111 hodc mudi cta nd, trong d6 R? 1a -CH; va R! 1a —CH; va R? 13 nhu dugce

mo ta trong bdn mo ta nay.

Theo céc phuong 4n cu thé, sang ché @& cap dén hop chét co cAu tao 1a céng
thtre 111 hodc mudi cta nd, trong d6 R 1a -CH,CH3 va R! va R? 1a nhu dugc md
ta trong ban mé ta ndy. Theo cac phuong 4n cu thé, sang ché d& cap dén hop chat
6 cAu tao 13 cong thuc III hodc mudi cta no, trong d6 R3 1a -CH,CHj3 va moi
nhém R! va R? doc 1ap 1a H hodc —CHs. Theo céc phuong 4n cu thé, sang ché dé
cap dén hop chat c6 cdu tao 1 cong thirc I hogic mudi cta nd, trong d6 R> 14
_CH,CH; va R! 1a H va R? 14 —CHs. Theo céc phuong 4n cu thé, sang ché d& cap
dén hop chét c6 cu tao 14 cong thire I hodc mudi ctia no, trong d6 R? 13 -CH,CH;
va R!1a —CHj; va R? 12 nhu dugc md ta trong ban mo ta nay.
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Theo céc phuong 4n cu thé, sang ché dé cap dén hop chét c6 cdu tao 14 cong
thire I1I hodic mudi ctia né, trong d6 R? 1a -CH,CH,CHj3, va R! va R? 12 nhu duoc

mo ta trong ban mo ta nay.

Theo céc phuong 4n cu thé, sang ché dé cap dén hop chét c6 chu tao 13 cong
thie I hodc mudi cua né, trong d6 R? 14 -CH(CH;), va R! va R? 1a nhu duge md

ta trong ban mo ta nay.

Theo céc phuong 4n cu thé, sang ché @& cap dén hop chat c6 cdu tao 12 cong
thire I1I hodc mudi ciia nd, trong d6 R? 14 -CH,CH,CH3; méi nhém R va R? doc

lap dugc chon tir H, —CHj3, va —-CH>CHs.

Theo céc phuong 4n cu thé, sang ché dé cap dén hop chat c6 cdu tao 12 cong
thirc III hofic mudi cta né, trong dé R? 13 -CH,CH,CH; va mdi R! va R?ddc 1ap

la H hoac -CHj3

Theo céc phuong 4n cu thé, sang ché dé cap dén hop chét ¢6 ciu tao 1a cong
thirc IIT hodc mudi cia né, trong d6 R? 14 ~CH(CHs), va mdi nhém R! va R? doc
1ap dugc chon tir H, -CHj3, va —-CH,CHs.

Theo céc phuong 4n cu thé, séng ché d& cap dén hop chit co chu tao 14 cong
thire I1I hodc mudi cta nd, trong dé R? 1a -CH(CH3), vamdi R! va R? doc 14p 1a
H hoéac -CHs.

Theo céac phuong &n cu thé, sang ché d& cép dén hop chit c6 cdu tao 14 cong

thuc [Ila

4
,
2

Z

R3 TNH,
cong thac Illa

trong d6 R 1a -CHj;, -CH,CHs, -CH,-CH,, —CH,CH,CHs;, -CH(CH3)2,
11-
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—CH,CH,-CH,, hoic xyclopropyl va mdi nhom R! va R? doc 1ap duge chon tir H,
—CHs, —CH,CH;, —-CH,CH,CHj, va —CH(CHj),, hodic mudi ciia nd, bao gdbm mudi

duoc dung ctia no.
Theo cac phuong 4n cu thé, hop chét c6 cong thire Ila c6 thé ton tai & dang
can bang, nhu duoc chi ra dudi déy, gifta dang déng vong (cong thirc I1a) va dang

m¢& vong (cong thire Illa), trong cac mdi trudong va/hodc cac dung moi nhét dinh.

R! OH
RZ
+H,0 O OH
-H,0 °
R3 ’///\NHZ
Cong thuc Ila Cong thuc I1la
Dang dong vong Dang m¢& vong

Theo céc phuong 4n cu thé, hop chét ¢ cong thic ITTa co thé ton tai & dang
md vong c6 cong thic Ila & trang thai ran. Theo cac phuong 4n cu thé, sang ché
d& cap dén hop chét c6 ciu tao 14 cong thic Ila trong d6 R3 1a —~CH3, ~CH,CHs,
—CH,-CH,, —CH,CH,CH3;, —CH(CH3;),, -CH,CH,-CH>, hodc xyclopropyl, va moi
nhém R! va R? doc 1ap duge chon tir H, —CH3, va —CH,CHs, hosic mudi hodc
hydrat dugc dung cua nd.

Theo céc phuong 4n cu thé, sang ché d& cap dén hop chét co ciu tao 14 cong
thirc Illa trong d6 R* 1a —CHj3, -CH,CH3, -CH,-CH,, —CH,CH,CH3, —CH(CHjs)»,
—CH,CH,-CH,, hoic xyclopropyl va mdi nhém R! va R? ddc 1ap duge chon tir H
va —CHj3, hodc mudi hodc hydrat dugc dung cua no.

Theo cé4c phwong 4n cu thé, sang ché dé cap dén hop chét c6 ciu tao 12 cong
thire I1Ta hodc mudi hodc hydrat cta né, trong d6 R? 1a -CH;s va R! va R? 1a nhu

dugc mo ta trong ban mo ta nay. Theo cac phuong an cu thé, sang ché dé cip dén
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hop chét c¢6 cdu tao 13 cong thire Illa hodic mudi hoic hydrat cta nd, trong d6 R?
1a—CH; vaR! va H va R? 1a nhu duge md ta trong ban md ta ndy. Theo cac phuong
4n cu thé, sang ché dé cap dén hop chit c6 cu tao 1 cong thirc IITa hodc mubi
hoic hydrat ctia nd, trong d6 R® 13 -CH; va R' 13 —CHj; va R? 12 nhu duge mo ta

trong ban mo ta nay.

Theo céc phuong 4n cu thé, sang ché d& cap dén hop chit c6 cu tao 1a cong
thtre I1Ta hodc mubi hodic hydrat cta né, trong dé R? 1a -CH,CH; vaR! va R? 1a
nhu dugc md ta trong ban md ta nay. Theo cac phwong an cu thé, séng ché dé cap
dén hop chét c6 ciu tao 14 cong thic ITla hoic mudi hodc hydrat cia né, trong d6
R31a—CH,CH; vaR' va H va R? 1a nhu dugc mo ta trong ban mé ta nay. Theo cac
phuong 4n cu thé, séng ché d& cap dén hop chét ¢6 céu tao 14 cong thirc I11a hosic
mudi hodc hydrat cia né, trong dé R 1a -CH,CH; vaR! 1a —-CH; va R? 12 nhu

duoc mo ta trong ban mo ta nay.

Theo céc phuong 4n cu thé, sang ché dé cap dén hop chét c6 cAu tao 13 cong
thuc I1la hodc mudi hoic hydrat ctia né, trong d6 R* 13 -CH(CHs),, va R! vaR? 13

nhu dugc mo ta trong ban mo ta nay.

Theo céc phuong 4n cu thé, sang ché dé cap dén hop chét c6 clu tao la cong
thire [Ila hodc mubi hodc hydrat ctia no, trong d6 R? 14 —CHs, va R! va R? 1a nhu

duoc mo ta trong badn md ta nay.

Theo céc phuong 4n cu thé, sang ché dé cap dén hop chat c6 cAu tao 1a cong
thtrc Illa trong d6 R? 1a —CH3 va mdéi nhom R! va R? doc 1ap duoc chon tir H,
—CHj;, -CH,CHj;, —CH,CH,CHj3, va —CH(CH3),, hoédc mudi hoic hydrat cua no,
bao gdm mudi duoc dung clia nd.

Theo cac phuong 4n cu thé, sang ché dé cap dén hop chét c¢6 ciu tao 13 cong
thte Illa trong d6 R 13 —CHs, va mdi nhém R! va R? doc 1ap duogc chon tir H,
-CHs, va -CH,CH;, hodc mubi hodc hydrat ctia n6, bao gém mubi duoc dung cua

no.
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Theo cac phuong 4n cu thé, séng ché dé cap dén hop chit c6 ciu tao 1 cong
thtrc I11a trong d6 R?1a —CH3, va mdi nhém R' va R? doc 1ap duge chon tir H va
-CHj3, hodic mubi hoic hydrat ctia nd, bao gdm mudi duoc dung cia né.

Theo céc phuong 4n cu thé, cac hop chit c6 cong thirc III va cac hop chét ¢6
cong thirc I1la nhu duge mo ta trong ban mé ta ndy tdn tai & dang hydrat nhu dugc

thé hién bang cong thirc IV hodc cong thirc IVa dudi day:

NH5* H,0 NHs* H,0
0
\ OH O\ OH
RS B 3 B?
OH R ~OH
o—'% oﬁ
cong thic IV cong thirc [Va

trong d6 R!, R? va R® 1a nhu dugc md ta trong ban mé ta nay.

Theo céc phuong 4n cu thé, benzoxaborol dugc thé bao gdm cau tric nhu

duogc thé hién dudi day:

0 OH
/
B
\
o
NH

hodc muoi dugc dung cia no.

o OH
/
B
\
O
NH,

NH, R

Theo cac phuong én cu thé, benzoxaborol dugc thé 1a hop chét c6 cAu tao

nhu duoc thé hién dudi day:

OH
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hodc mubi duogc dung cia nod.
Theo céc phuong 4n khéc, benzoxaborol dugc thé 12 hop chit ¢ céu tao
nhu dugc thé hién duéi day:

OH OH
OH

@Ck@k

trong d6 R31a nhu duoc xac dinh trong ban md ta nay, hoéc mubi duge dung cua

4

no.

Theo cac phuong an khac, benzoxaborol dugc thé 1a hop chét c6 cdu tao

nhu duogc thé hién duéi day:

OH

R T~NH, ,

trong d6 R?1a nhu dugc xé4c dinh trong ban mo ta nay, hodc mudi duoc dung cia

r

no.

Van theo cac phuong 4n khéc, benzoxaborol dugc thé 13 hop chét ¢ chu

tao nhu duge thé hién duéi day:

OH
OH

va muoi duge dung cia no.
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Vian theo cac phuong an khac, benzoxaborol duoc thé 13 hop chit c6 cdu

tao nhu duoc thé hién duéi day:

<
2
2
z

\NHz,

hodc mudi duogc dung cua nd.
Theo mdt phwong 4n khac, sang ché dé cap dén hop chét (S)-(3-metyl-7,8-
dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-yl)metanamin c6 cAu tao nhu

duoc thé hién dudi day:
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Theo mét phuong an khac, sang ché dé cap dén hop chét (S)-(3-metyl-7,8-
dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-yl)metanamin c6 cdu tao nhur

duoc thé hién dudi day:

hodc mudi duge dung cua no.

Mot phuong an khéc dé cap dén mudi duge dung ciia hop chét (S)-(3-metyl-
7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-yl)metanamin c6 clu tao
nhu dugc thé hién dudi day:

O/\\

e

TSNH,,

Mot phuong 4n khac dé cép dén duge phim chira mudi duge dung ctia
hop chit (S)-(3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metanamin trong d6 hop chit c6 ciu tao nhu dwoc thé hién dudi day:

Om

cung voi it nhat mot ta dugce duge dung.

Van theo mdt phuong 4n khéc, sang ché d& cap dén hop chét (S)-(3,8,8-
trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-yl)metanamin

c6 cau tao nhu dugce thé hién dudi day:
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Van theo médt phuong an khac, sang ché dé cap dén hop chét (S)-(3,8,8-
trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-yl)metanamin

c6 cau tao nhu dugc thé hién dudi day:

hodc mudi duoc dung cuia nd.
Mot phuong 4n khac dé cap dén mudi duoc dung ctia hop chét (S)-(3,8,8-
trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-yl)metanamin

c6 cau tao nhu dugc thé hién dudi day:

e

T~NH,_

Mot phuong 4n khéc dé cép dén duoc pham chira hop chat (S)-(3,8,8-
trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-yl)metanamin

trong d6 hop chét ¢6 cdu tao nhu duoc thé hién dudi day:
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\NHZ’

cung vdi it nhét mot t4 duge duoc dung.

Mot phwong 4n dé cép dén benzoxaborol dugc thé hodc mudi dugc dung

ctia nd, ¢6 tén theo danh phap qudc té 1a:

3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-
yl)metanamin;
(S)-(3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-
yl)metanamin;
3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-
yl)metanamin;
((2S)-3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-
yl)metanamin;
(3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd |azulen-2-
yl)metanamin;
(S)-(3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-

2-yl)metanamin.

Mot phuong an dé cap dén benzoxaborol dugc thé hodc mudi duoc dung

ctia nd, c6 tén theo danh phap qudc té 1a:

3-(aminometyl)-7-(2-hydroxyetoxy)-4-metylbenzo[c][1,2]oxaborol-
1(3H)-ol;
(S)-3-(aminometyl)-7-(2-hydroxyetoxy)-4-metylbenzo[c][1,2]oxaborol-
1(3H)-ol
3-(aminometyl)-7-(2-hydroxypropoxy)-4-metylbenzo[c][1,2]oxaborol-
1(3H)-ol;
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(35)-3-(aminometyl)-7-(2-hydroxypropoxy)-4-
metylbenzo[c][1,2]oxaborol-1(3H)-ol;
3-(aminometyl)-7-(2-hydroxy-2-metylpropoxy)-4-
metylbenzo[c][1,2]oxaborol-1(3H)-ol;
(S)-3-(aminometyl)-7-(2-hydroxy-2-metylpropoxy)-4-
metylbenzo[c][1,2]oxaborol-1(3H)-ol.

Theo phuong 4n lién quan, mudi duge dung dugc chon tlr cac axit
clohydric, bromhydric, nitric, carbonic, monohydrocarbonic, phosphoric,
monohydrophosphoric, dihydrophosphoric, sulfuric, monohydrosulfuric, i0t
hydric, hodc phosphoro va tuong tu. Theo cac phuong an lién quan khéc, mudi
duoc dung thu duoc tir cac axit hiru co bao gdm axit axetic, axit propionic, axit
isobutyric, axit maleic, axit malonic, axit benzoic, axit sucxinic, axit suberic, axit
fumaric, axit glucaronic, axit galacturonic, axit lactic, axit mandelic, axit phtalic,
axit benzensulfonic, axit p-tolylsulfonic, axit xitric, axit tartaric, axit
metansulfonic va twong tu. Van theo cac phuong 4n lién quan khéc, mudi dugc
dung bao gém cic mudi cta cic axit amin nhu arginat, lysinat, glyxinat. Theo
phuong an khéc, mudi duge dung 13 mudi cta axit, bao gom mudi ciia HCL va

H,S0s.

Theo cac khia canh cu thé cta sang ché, hop chét cé cong thirc I hozic
cong thirc Ila, 14 hdn hop gdm céc chat dong phan phi dbi hinh. Theo cac khia
canh cu thé khéc cua sang ché, hop chit ¢6 cong thic III hodc cong thirc Ila 12
chit ddng phan phi déi hinh. Theo cac khia canh cu thé khac cta sang ché, hop
chét c6 cong thie I11 13 hdn hop triét quang ciia céc chat dong phan ddi hinh. Van
theo cac khia canh khéc ctia sang ché, hop chét c¢6 cong thire III 14 chét dong phan
d6i hinh riéng. Theo c4c khia canh cu thé ctia sang ché, néu R' va R? déu 1a H
hodc CHs, hop chét c6 cong thire III hoic cong thire I1la c6 hoa lap thé (S) & tim
khéng dbi xtmg & vi tri 3 trén vong benzoxaborol. Mot phuong an dé cap dén hén
hop bao gdm: chét trj liéu thir nhit trong d6 chét tri liéu tht nhét nay 13 hop chit

nhu dugc mo ta trong ban mo ta nay, hodc mudi dugc dung cua nod; tuy y chat tri
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lidu thi hai; thy ¥ chét tri lidu tht ba; tiy v chét trj lidu thi tu; thy y chét tri liéu
tht nam; va tiy ¥ chét trj lidu th sau.

Mot phuong 4n lién quan dé cap dén hdn hop nhu duoc mé ta, trong d6
chét trj lidu tuy y tha hai, thr ba, thit tu, thit nam va thr sau doc lap dugc chon tir
isoniazid, rifampin, pyrazinamide, ethambutol, moxifloxacin, rifapentin,
clofazimin, bedaquilin (TMC207), nitroimidazo-oxazin PA-824, delamanid
(OPC-67683), oxazolidinon nhu linezolid, tedizolid, radezolid, sutezolid (PNU-
100480), hoac posizolid (AZD-5847), chdt tuwong tu EMB SQ109,
benzothiazinon, dinitrobenzamit hogc thudc khang virut bao gdm thubc khang

retrovirut.

Mot phuong 4n lién quan dé cap dén hdn hop nhu duge mo ta, trong d6 cac
thubc khang retrovirut 1a zidovudin, didanosin, lamivudin, zalcitabin, abacavir,
stavudin, adefovir, adefovir dipivoxil, fozivudin, todoxil, emtricitabin, alovudin,
amdoxovir, elvucitabin, nevirapin, delavirdin, efavirenz, loviride, immunocal,
oltipraz, capravirin, lersivirin, GSK2248761, TMC-278, TMC-125, etravirin,
saquinavir, ritonavir, indinavir, nelfinavir, amprenavir, fosamprenavir,
brecanavir, darunavir, atazanavir, tipranavir, palinavir, lasinavir, enfuvirtide, T-
20, T-1249, PRO-542, PRO-140, TNX-355, BMS-806, BMS-663068 va BMS-
626529, 5-Helix, raltegravir, elvitegravir, GSK1349572, GSK 1265744, vicriviroc
(Sch-C), Sch-D, TAK779, maraviroc, TAK449, didanosin, tenofovir, lopinavir,

hoac darunavir.

Mot phuong an khac ciua sang ché dé cap dén hdn hop nhu duge mo ta,
trong d6 chét tri 1iéu thi hai, thir ba, thit tu, thir nim va thr sau dugc chon tir chat

tri liéu duge cip phép hodc duge khuyén nghi dé diéu tri bénh lao.

Mot phuong &n cua sang ché dé cap dén dugc phém chtra chét tri liéu thu
nhAt, chét tri liéu tht nhat nay 1a lwong hitu hidu dé didu tri bénh ctia hop chat c6
cAu tao 13 cong thire IIT hodc cong thirc I1la theo phwong 4n bét ky trong s cac
phuong an dugc mo ta trong ban mo ta nay hodc mudi dugce dung cta nd. Mot

phuong 4n lién quan dé cap dén hdn hop nhu duge mo ta trong ban md ta niy va
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t4 duoc, chat phu gia hodc chét pha lodng dugc dung. Theo mét phwong 4n khac,

dugc phim con c6 thé chira chét tri lidu thir hai.

Sang ché moé ta phuong phép tidu diét mycobacterium va/hozic kim ham sy
sao chép cua mycobacterium ma gdy bénh & dong vat, bao gdbm cho
mycobacterium tiép xtic véi lugng hiru hiéu ctia hop chit c6 cAu tao 1a cong thic
IIT hodc cong thire IIla nhu dugc md ta trong ban mo ta nay hodc mudi duoc dung
clia nd, dé tiéu diét mycobacterium va/hodc ngén chin sy sao chép cua

mycobacterium.

Sang ché md ta phuong phép diéu tri bénh nhiém mycobacterium & dong
vat bao gdm: cho dong vat sit dung bét k¥ trong sé: (i) lugng hitu hidu ¢ diu tri
bénh ctia hop chét ¢ ciu tao 14 cong thirc I1T hodc cong thirc IlTa nhu duge md ta
trong ban mo ta nay hodc mudi duge dung cda no; (ii) luong hiru hiéu dé diéu tri
bénh cta hdn hop bao gdm hop chét c6 céu tao 1a c6 cdu tao 12 cong thirc III hogic
cong thirc IIla nhu dugc mo ta trong ban mo ta nay hodc mudi duge dung ctia no;
hoic (iii) lugng hitu hidu dé didu tri bénh ctia dugc phim chira hop chét ¢6 ciu
tao 1a cdng thirc III hodc cong thirc Illa nhu duge mo ta trong ban mo ta nay hodc

mudi dugc dung clia no, dé diéu tri bénh nhiem mycobacterium & dong vat.

Séng ché mé ta phuong phap tiéu diét mycobacterium va/hodc kim ham sy
sao chép cua mycobacterium hodc phuong phap didu tri bénh nhiém
mycobacterium ¢ dong vat nhu vat nudi va thi nudi, bao gdm triu bo, clru, dé, ché
va méo, hodc ngudi, ké ca ngudi bi suy gidm mién dich, phuong phép nay bao
gdém: cho mycobacterium tiép xtic voi lugng hitu hiéu cua hop chét c6 céu tao 1a
cong thtre IIT hodc cong thirc Illa nhu duge mo ta trong ban mo ta nay, nho do
tiéu diét mycobacterium va/hodc kim ham sy sao chép ctia mycobacterium, hodc
phuong phap niy bao gdm cho dong v4t bi nhiém mycobacterium sit dung luong
hitu hidu dé didu tri bénh ctia hop chét ¢ cau tao 1a cong thirc 11T hodc cong thirc
IITa nhu dugc mo ta trong ban mo ta nay, hodc mudi duge dung ctia n6. Theo vi

du, hop chit ¢ cong thirc III hozc hop chit ¢6 cong thirc IIla 1 thanh phén clia

-22-



29309

dugc pham duge mo ta trong ban mo ta nay. Theo mot vi du khéc, viée tiép xtc

x4y ra trong cac dieu kién ma cho phép dugc pham xam nhép vao mycobacterium.

Sang ché mé ta phuwong phap nhu duge mo ta trong ban mé ta nay, trong
d6é mycobacterium dugc chon tir Mycobacterium tuberculosis, Mycobacterium
avium bao gdm cac phéan loai (subsp.) Mycobacterium avium subsp. avium,
Mycobacterium avium subsp. hominissuis, Mycobacterium avium subsp.
silvaticum, va Mycobacterium avium subsp. paratuberculosis; Mycobacterium
kansasii, Mycobacterium malmoense, Mycobacterium simiae, Mycobacterium
szulgai, Mycobacterium xenopi, Mycobacterium scrofulaceum, Mycobacterium
abscessus,  Mycobacterium  chelonae,  Mycobacterium  haemophilum,
Mycobacterium leprae, Mycobacterium marinum, Mycobacterium fortuitum,
Mycobacterium parafortuitum, Mycobacterium gordonae, Mycobacterium
vaccae, Mycobacterium bovis, Mycobacterium bovis BCG, Mycobacterium
africanum, Mycobacterium canetti, Mycobacterium caprae, Mycobacterium
microti, Mycobacterium pinnipedi, Mycobacterium leprae, Mycobacterium
ulcerans, Mycobacterium intracellulare, phttc hé Mycobacterium tuberculosis.
(MTC), phtc hé Mycobacterium avium (MAC), Mycobacterium avian-
intracellulare complex (MAIC), phic hé Mycobacterium gordonae; nhanh gai
nbi Mycobacterium kansasii; nhanh gai nbi Mycobacterium chelonae; nhanh gai
ndi Mycobacterium fortuitum; nhanh gai ndi Mycobacterium parafortuitum; va

nhanh gai ndi Mycobacterium vaccae.

Sang ché con md ta phuong phap diéu tri bénh nhiém mycobacterium &
dong vat bao gdm: cho dong vat st dung bét ky trong sb: (i) luong hiru hiéu dé
didu tri bénh ctia hop chit c6 cdu tao 1a cong thie III hodc cong thirc Illa nhu
duoc mo ta trong ban mo ta nay hoac mudi duge dung ctia né; (ii) lwong hitu hiéu
dé didu tri bénh cta hdn hop bao gdm hop chét co céu tao 1 cong thirc 11T hoic
c6ng thirc I1la nhu dugc mo ta trong ban mo ta nay hodc mudi dugc dung cua no;
hodc (iii) lwgng hitu hiéu dé didu tri bénh cta duoc phdm chira hop chat cé céu

tao 1a cdng thirc IIT hodc cong thirc I11a nhu dugc mo ta trong ban moé ta nay hodc
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mudi dugc dung cua nd, dé diéu tri bénh nhiem mycobacterium ¢ dong vat, trong

d6 bénh nhiém mycobacterium 13 bénh nhiém M. tuberculosis.

Mot phuong an khac d& cép dén hop chét c6 cAu tao 14 cong thirc I hodc
cong thie I1la nhu duge mo té trong bdn mo ta nay hodc mubi duoc dung cua no,
ding dé diéu tri bénh 12 hé qua clia viéc nhiém mycobacterium & dong vét, bao
gdm nguoi. Mot phuong 4n khac d& cap dén hop chit nhu dugc md ta trong ban
md ta ndy, trong d6 bénh dugc chon tir bénh lao, bénh phong, bénh Johne, bénh
loét Buruli hoic Bairnsdale, bénh Crohn, bénh phdi hodc nhidm tring phdi, bénh
viém phdi, cac bénh viém mang hoat dich, day chéng, bénh 4p xe cuc b, viém
hach bach huyét, nhiém trung da va mé mém, hoi chiing Lady Windermere, bénh
phéi MAC, phtic hé Mycobacterium avium rai rac (DMAC), phic hé
Mycobacterium avium ndi bao rai rac (DMAC), bénh phéi do nhiém tring tir bdn
tAm nude noéng, bénh viém va MAC, bénh viém co mu MAC, bénh cén lao do

nhiém Mycobacterium avum, hodc bénh u hat.

Séng ché md ta viéc sir dung hop chét c6 céu tao 13 cong thirc III hodc cong
thirc IIla nhu dugc mo ta trong badn mo ta nay hodc mubi dugc dung ciia né trong

san xuat thudc diéu tri bénh nhiém mycobacterium & dong vat.

Sang ché mé ta phuong phép didu tri bénh 1a hé qua clia viéc nhiém
mycobacterium & dong vat, cu thé 14 dong vat c6 v, cu thé hon 1 & ngudi, phuong
phap nay bao gom cho dong vat can diéu tri st dung luong hitu hidu ctia hop chét
c6 cong thirc IIT hodc lugng hitu hiéu ctia hop chét c6 cong thirc ITa nhu dugc md
ta trong ban md ta nay hodc mudi duogce dung ciia né. Sang ché mé ta phuong phép
trong d6 bénh duoc chon tir bénh lao, bénh phong, bénh Johne, bénh loét Buruli
hoic Bairnsdale, bénh Crohn, bénh phéi hogc nhidm tring phéi, bénh viém phdi,
cac bénh viém mang hoat dich, day ching, bénh 4p xe cuc bd, viém hach bach
huyét, nhiém tring da va mé mém, hoi chimg Lady Windermere, bénh ph6i MAC,
phtrc hé Mycobacterium avium rai rac (DMAC), phirc h¢ Mycobacterium avium

noi bao rai rac (DMAC), bénh phéi do nhidm tring tir bdn tim nudc néng, bénh
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viém via MAC, bénh viém co mi MAC, bénh c4n lao do nhiém Mycobacterium

avum, hodc bénh u hat.

Sang ché mé ta phuong phap diéu tri bénh nhiém mycobacterium & dong
vat, cu thé 14 dong vat ¢6 v, phuong phép ndy bao gdm cho dong V4t can diéu tri
str dung lugng hitu hiéu dé diéu tri bénh cua hop chit duoc mo ta trong ban mo ta
nay, hoic mudi duoc dung cia né. Séng ché md ta phuong phap diéu tri bénh
nhiém mycobacterium & dong vét, cu thé 1a dong vat c6 vu, trong d6 bénh nhiém

mycobacterium 14 bénh nhiém Mycobacterium tuberculosis.

Theo mdt phuong 4n, sang ché d& cap dén dugc pham chira chét trj liéu thir
nhat, chét tri liéu thir nhét niy 13 luvong hitu hiéu d& didu tri bénh ctia hop chat
dugc mo ta trong ban mo ta ndy hodc mudi duge dung ctia né, va ta dugc, chat

phu gia hodc chét pha lodng dugc dung.

Cu thé hon, dugc phim duoc d& cap chira chét trj ligu thr nhat ma 13 hop
chét c¢6 cAu tao 13 cong thirc III hodc cdng thic I, chét tri liéu thir nhét nay 13
lugng hitu hiéu dé didu tri bénh ctia hop chat nhu duge md ta trong ban mo ta nay
hodc mubi duoc dung ctia nd, theo phuong an bét ky nhu duge mo ta trong ban
mo ta nay; ta dugc, chét phu gia hodc cht pha loéng dugc dung; va chét tri liéu
thir hai ma khong phai 1a hop chét c6 cAu tao 14 cong thirc 11T hodc cdng thic Ila.
Theo cac phuong an lién quan, dugc phdm chtra chét tri liéu thir nhat ma 14 hop
chét c6 céu tao 13 cong thire 11T hozic cong thire Illa nhu duge md ta trong ban mo
ta nay, hodc mudi duoc dung ctia nod, va tuy y chua chét trj liéu thtr hai ma khong
phai 13 hop cht c6 cAu tao 1a cong thirc IIT hogic cong thirc ITa, va tiry ¥ chira chat
tri liéu tht ba, va tly y chira chét tri liéu th tu, va tly y chta chét tri liéu tht
ndm, va tly v chira chét tri lidu thir sdu. Theo cdc phuong é4n lién quan, chét tri
liéu thtr hai, thr ba, th tu, thr nam va tht sdu la thude chéng mycobacterium
khéng phai 14 hop chit c¢6 ciu tao 1a cong thirc IIT hodc cong thirc IITa. Theo cac
phuong an lién quan, chét tri liéu thtr hai, thi ba, thir tu, thir nim va thir sdu duoc
chon tir isoniazid, rifampin, pyrazinamit, ethambutol, moxifloxacin, rifapentine,

clofazimine, bedaquiline (TMC207), nitroimidazo-oxazine PA-824, delamanid
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(OPC-67683), oxazolidinon nhu linezolid, tedizolid, radezolid, sutezolid (PNU-
100480), va posizolid (AZD-5847), chét tuong ty EMB SQ109, benzothiazinon,
dinitrobenzamit va thuc khang virut bao gém thudc khéng retrovirut. Theo céc
phuong an lién quan, chét tri liéu thi hai, thi ba, thi tw, tht ndm va thr sdu 1a

chét tri liéu duoc cép phép va/hodc dugc khuyén nghi dé diéu tri bénh lao.

Mot phuong 4n lién quan dé cép dén dugc phim chira hop chit c¢6 ciu tao
la cong thire IIT hodc cong thirc 111a, hodc mudi ciia nd, va tuy y chira chét tri liéu
thir hai, tht ba, th tu, thi ndm hodc thir sdu, trong d6 chit tri liéu tiy y thir nhét,
thr hai, thr ba, thir tu, thir nam hoac thir sau la chét khang retrovirut dugc chon
tr trong s6 zidovudin, didanosin, lamivudin, zalcitabin, abacavir, stavudin,
adefovir, adefovir dipivoxil, fozivudin, todoxil, emtricitabin, alovudin,
amdoxovir, elvucitabin, nevirapin, delavirdin, efavirenz, loviride, immunocal,
oltipraz, capravirin, lersivirin, GSK2248761, TMC-278, TMC-125, etravirin,
saquinavir, ritonavir, indinavir, nelfinavir, amprenavir, fosamprenavir,
brecanavir, darunavir, atazanavir, tipranavir, palinavir, lasinavir, enfuvirtide, T-
20, T-1249, PRO-542, PRO-140, TNX-355, BMS-806, BMS-663068 va BMS-
626529, 5-Helix, raltegravir, elvitegravir, GSK1349572, GSK 1265744, vicriviroc
(Sch-C), Sch-D, TAK779, maraviroc, TAK449, didanosin, tenofovir, lopinavir,

hoac darunavir.

Nhu duge mo ta trong ban mo ta nay, cac phuong &n cua sang ché bao gdm
viéc ddng st dung, c6 thé 13 ddng thoi, theo thir tur hozic két hop chat tri liéu thir
nhét ma 13 benzoxaborol duogc thé hodc mudi cia né nhu duge md ta trong ban
md ta nay, tot hon 13 benzoxaborol dugc thé c6 cong thie 11T hodc cong thic I1la
nhu duoc mé ta trong ban mé ta ndy, hodc mudi duge dung clia no, tiry ¥ két hop
v6i chét tri liéu thir hai, thy ¥ két hop vé6i chét tri lidu thir ba, tiy ¥ két hop véi
chit tri liéu thir tu, tiy y két hop v6i chét tri liéu thir ndm va/hodc chét tri lidu thir
sau, cho ddi tuong bi phoi nhiém hodc nhiém cac chiing mycobacterium, bao gdm
cac chung Mycobacterium tuberculosis. Theo cac phuong an nhét dinh, chét tri

liéu thtr nhét 12 hop chit benzoxaborol dugc thé c6 cong thire IIT hodc cong thire
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[ITa nhu dugc mo ta trong ban mo ta nay hoac mudi duoc dung cta no, va chét tri
lidu thir hai va/hodc thir ba va/hoic thir tu 13 thude chdng lao. Theo cac phuong
4n nhét dinh, cac chiing mycobacterium 13 bién thé khang thuéc; theo cac phuong

4n nhét dinh cac ching mycobacterium 13 bién thé khang da thude.

Sang ché mé ta phuong phép tiéu diét mycobacterium bao gbém cho
mycobacterium hodc dong vét, bao gdm ngudi, bi phoi nhiém ho#c nhiém
mycobacterium tiép xtic véi chat tri liéu thi nhat ma 14 hop chét c6 cau tao 1a
cong thire 11T hodc cong thirc I11a nhu duge mo ta trong ban mo ta nay, hodc mubi
duoc dung ctia né, tiy ¥ cho céc té bao hodc déi tuong tiép xtc véi chét tri ligu
thi hai, tiy ¥ cho céc té bao hozc ddi twong tiép xtic vai chét tri lidu thi ba, tiy y
cho céc t& bao hoic dbi tuong tiép xtic véi chét tri liéu thi tu, tlly ¥ cho céc té bao
hodc déi tugng tiép xtc v6i chit tri lidu thi ndm va/hodc chét tri lidu thi su, viéc
tiép xtc nhu vay tiéu diét cac té bao mycobacterium. Theo cac vi du cu thé, chat
trj liéu tht nhat 12 benzoxaborol duge thé ma 13 hop chit c6 cau tao 14 cong thic
ITI hodc cong thirc ITla nhu duge md ta trong ban mo ta nay, hodc mubi dugc dung
clia né va chét tri lidu tuy y th hai, th ba, th tu, tht ndm va/hodc thir sau la
thudc chéng lao hodic mudi ctia n6. Theo cac vi du cu thé khac, ddi twong bi phoi

nhiém hodc bi nhiém Mycobacterium tuberculosis.

Sang ché mé ta phuong phdp kim him sy sao chép cua céc té bao
mycobacterium, phuong phap nay bao gdm cho céc té bio mycobacterium hodc
dong vat, bao gdbm ngudi bi phoi nhidm hodc bi nhiém céc té bao mycobacterium
tiép xuc véi chét tri liéu thtr nhat ma 14 hop chit nhu dugc mé ta trong ban mo ta
nay hodc mudi cia né, tly ¥ cho cac té bao mycobacterium hodc dong vat tiép
xtic véi chét tri liéu tht hai, tiy y cho céac té bao mycobacterium hodc dong vat
tiép xtc voi chét tri lidu thir ba, tity ¥ cho céc té bao mycobacterium hozc dong
vét tiép xtc v6i chét tri lidu thir tu, iy ¥ cho cac té bao mycobacterium hozc dong
vat tiép xuc véi chét tri liéu th nim va/hodc chét tri liéu thr sau, viéc tiép xtic
nhu vay kim hdm su sao chép cua céac té bao mycobacterium. Theo cac vi du cu

thd, chat tri liéu thtr nhit 1a benzoxaborol dwoc thé ma 1a hop chit nhu dugc mo
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ta trong ban mé ta nay hodc mudi cia né va chét tri lidu tiy y thir hai, thir ba, thir
tu, thtr nam va/hodic thtr sdu 13 thude chéng lao hodic mubi cia né. Theo céc vi du
cu thé khac, dbi tuong bi phoi nhidm hoic bi nhiém Mycobacterium tuberculosis
MBS ta vin tit cac hinh vé

Fig.1 12 ban dd thé gidi chi ra nhiing noi, v& mit dia ly, XDR-TB d3 duoc
bao céo trong tai liéu.

Fig.2 thé hién su lan truyén bénh lao.

Fig.3A thé hién phd NMR trong dung dich '*C déi véi céu tao dang dong
vong cua C2-H.

Fig.3B thé hién thé hién phd NMR trong dung dich *C d6i v6i cAu tao dang
déng vong cua G26-CH3.

Fig.3C va Fig.3D thé hién phd NMR trong dung dich '3C d6i vé6i chu tao
dang déng vong cua G4-Cl.

Fig.4 thé hién phd ssNMR 3C CP-TOSS d6i v6i dang m& vong ctia G26-
CHj; & trang thai réan.

Céc hinh v& Fig.5A va Fig.5B 1a c4c phd ssNMR thé hién su ghép cip 'H
— "B HETCOR dbi véi C2-H, hop chét déng vong (SA) va G26-CHs, hop chat
mo vong (5B).

Bang 1 thé hién céc tri s6 MIC dbi v6i ching khong phai Mycobacteriuml
ctia cac hop chét benzoxaborol duge thé.

Bang 2 thé hién céc tri s6 IC50 e ché LeuRS, céc tri s6 MIC ddi véi ching
M. tuberculosis chun Mtb H37Rv, céc tri sé doc luc dbi véi cac té bao HepG2
nguoi, va cac tri s6 dd chon loc ddi véi cac hop cht so sénh benzoxaborol dugc
thé.

Béng 3 thé hién c4c tri s IC50 tre ché LeuRS, céc tri s6 MIC dbi v6i chiing

M. tuberculosis chuén Mtb H27Rv, céc tri s6 doc luc dbi véi cac té bao HepG2
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ngudi, va cac tri s0 do chon lgc ctia cac hgp chat minh hoa nhat dinh theo séng

r
A

ché.
MG ta chi tiet sang che

“Pdng vat” nhu dugc st dung trong ban mo ta ndy c6 nghia la bat ky trong
s gidi (déng vat) gom céc sinh vat song bao gom céc sinh vat da bao, bao gom
gia stic va thl nudi, bao gom trau bo, clru, dé, chd va meo, hodc nguoi, ké ca nguoi

bi suy giadm mien dich.

“Hop chét theo sang ché” nhu dugc sir dung trong ban mé ta ndy dung dé
chi hop chét dugc mé ta trong ban mé ta ndy dung dé diéu tri bénh nhiém
mycobacterium va/hodc hop chét ¢ hoat tinh d6i v4i mycobacterium, va cu thé
14 c6 tinh chon loc trong viéc tiéu diét chiing Mycobacterium tuberculosis, dac

biét 12 khi so sanh hoat tinh d6i véi chiing khong phai mycobacterium khac.

"Hon hop theo sang ché" nhu dugce st dung trong ban mo ta nay dung dé
chi cac hon hgp cia cc hop chat duge md ta va/hode minh hoa trong ban mo6 ta
ndy, va cdc mudi (chang han cdc mudi dugc dung), cac tien duoc chat, cic solvat

va cac hydrat cia cac hop chét nay.

“Chét ddng phan phi d6i hinh” nhu dugc str dung trong ban mé ta ndy ding
d8 chi mot trong hai chat ddng phan lap thé ma khong phai 12 4nh qua guong clia
chét ddng phan 14p thé kia.

“ChAt ddng phan déi hinh” nhu dugc sir dung trong ban mé ta nay dung dé
chi mot trong hai hop chit raxemic khong chdng khit 18n nhau (cac chat triét
quang) ma la anh qua guong cua chét ddng phéan dbi hinh kia. Céc chét ddng phéan
d6i hinh c6 tinh chat quay quanh mat phing 4nh séng phan cuc theo mot huéng
hodc hudng con lai khi & dang tinh khiét nhung khi & dang hdn hop triét quang,
hdn hop nay khong quay quanh mit phéng 4nh séng phan cuc.

Luong “hitu hiéu” cta hop chét, hdn hop ctia né hoic ché phim chua né,
c6 nghia 12 lvong ctia hop chit ma 14 hoat chét, ma kim ham su phat trién hoic sy

tang sinh hoac ti€u diét mycobacterium, cu thé 1a Mycobacterium tuberculosis,
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bao gdm hén hop ctia ché phdm chira nd, sao cho lugng nay 13 du dé tao ra tac
dung khu tr hodc toan thadn mong mudn. Luong “httu hiéu dé chira bénh” hodc
“hitu hiéu lam dugc phdm” dung dé chi lugng cta hop chét, ké ca hdn hop hoic
ché phdm chtra no, di dé dat dugc két qua chita bénh hodc duoc phidm mong

muon.

Thuét ngft "mudi duoc dung" c6 nghia 14 bao gdm mudi ctia hop chét dugc
mo ta trong ban mo ta ndy ma duogc didu ché bang cac axit hodc cac bazo tuong
déi khong doc, tiy thudc vao cac phan tir thé cu thé c6 trén céc hop chéit duge mo
t4 trong ban md ta nay. Néu cac hop chit nhu dugc md ta trong ban md ta nay
chira cac nhém chire ¢6 tinh axit trong dbi, thi cac mudi cong bazo b thé thu
dugc bing cach cho dang trung tinh ctia céc hop chét nhu vy tiép xtc véi lugng
vira du cua bazo mong mudn, nguyén dang hozc trong dung méi tro thich hop.
Cacvidu vé cac mudi cdng bazo dugc dung bao gém cac mudi natri, kali, canxi,
amoni, axit amin hitu co (nhu cholin hodc dietylamin ho#c céc axit amin nhu d-
arginin, l-arginin, d-lysin hodc 1-lysin), hodc magié, hodc mudi twong tu. Néu céac
hop chat nhu dugce mo ta trong bin mé ta ndy chira cdc nhém chirc ¢6 tinh bazo
tuong ddi, thi cac mubi cong axit c6 thé thu dugc bang cach cho dang trung tinh
ctia céc hop chét nhu vay tiép xtc véi lugng vira di cia axit mong mudn, nguyén
dang hodc trong dung mai tro thich hop. Cac vi du vé cac mudi cong axit dugc
dung bao gdm cac mudi thu dugc tlr cac axit vo co hifu co nhu cée axit clohydric,
bromhydric, nitric, carbonic, monohydrocarbonic, phosphoric,
monohydrophosphoric, dihydrophosphoric, sulfuric, monohydrosulfuric, 16t
hydric, hodc axit phosphorous va tuong tu, cling nhu cac mudi thu duoc tlr cac
axit hitu co twong ddi khong ddc nhu laxetic, propionic, isobutyric, maleic,
malonic, benzoic, sucxinic, suberic, fumaric, lactic, mandelic, phtalic,
benzensulfonic, p-tolylsulfonic, xitric, tartaric, metansulfonic, va tuong tu. Cling
dugc bao gdm 1 cac mudi cia cac axit amin nhu arginat va tuong ty, va cac mudi
ctia c4c axit hitu co nhu céc axit glucuronic hodc galactunoric va tuong tu (xem,
vi du, tai liéu: Berge et al., "Pharmaceutical Salts", Journal of Pharmaceutical

Science 66: 1-19 (1977)). Céc hop chét cu thé nhat dinh nhu duge mé ta trong ban
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mo ta ndy chtra ca hai loai nhém chire axit 1An bazo ma cho phép céac hop chét

dugc chuyén hoa thanh cdc mudi cong bazo hodc axit.

Tét hon 13, cac dang trung tinh ctia cac hop chit duge khdi phuc bang cach
cho mubi tiép xtic véi bazo hodc axit va tach cac hop chét gbc theo cach thong
thudng. Dang gdc ctia hop chit khéc v6i cac dang mubi vé céc tinh chét vat ly

nhét dinh, nhur 6 hoa tan trong cac dung mdi phan cuc.

Ngoai cc dang mubi, sang ché dé cap dén cac hop chit ma & dang tién
dugc chét. Cac tién duge chét cua cac hop chat dugc mb ta trong ban md ta nay
d& dang trai qua su bién dbi hoa hoc trong cac diéu kién sinh 1y dé tao thanh cac
hop chét nhu dugc md ta trong ban mo ta ndy. Ngoai ra, cac tién duogc chét c6 thé
dugc chuyén hoa thanh cac hop chét theo sang ché bang cac phuong phép héa hoc

hodc sinh héa trong mdi trudng ex vivo.

Mot s6 hop chét trong s cac hop chét c6 cong thirc 11T va cong thic I11a c6
thé tao ra cac mudi cong axit véi mot hosc nhiéu duong lugng axit. Pham vi cta
sang ché bao gdm tAt ca céc dang chat ddng phan lap thé va khong 1ap thé c6 thé
cO.

Thust ngft “céu trac 'H NMR” dung dé chi cu triic duogc x4c dinh tir pho
cong hudng tir hat nhan proton (‘*H NMR). Phé 'H NMR c6 thé dugc tao ra bang
cach thue hién phép ghi phd 'H NMR trén phan it bat ky c6 cac nguyén tit cacbon
va hydro (cac proton), nhu cac hgp chét duoc md ta trong phan vi du thuc hién
sang ché. Phép ghi phd 'H NMR duoc thyc hién bang cach sir dung phd ké NMR
300-MHz hodc 400-MHz, trong d6 hop chét dugc hoa tan trong dung mdi hitu co
da duoc dotori hoan toan, nhu DMSO-56 hoic CD;0D. Trong phép ghi phd 'H
NMR, cac proton tuong duong vé mit héa hoc (céc proton c6 mdi trudong héa hoc
va dién tir chinh x4c) tao ra cac tin hiéu dong nhét trong phd "H NMR. Vi tri cua
mdi tin hidu proton trong phé "H NMR - d6 dich chuyén héa hoc ctia né — duoc
thé hién tuong Ung v6i hop chit tham chiéu — tetrametylsilan (TMS) — va duoc
xé4c dinh 1 delta tir diém 0 — tin hiéu proton dbi véi TMS. Cudng d6 va dic trung

cua tin hiéu proton cung cap théng tin vé moéi truong ciia moi proton duy nhat va
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mdi proton tuong duong vé& héa hoc trong phén ti, cling nhu thdng tin c6 bao
nhiéu proton dugc dac trung béi tin hi€u cu thé. Tin hiéu cta cac proton duoc gén
v6i C, O, va cac nguyén tir khac cua phén tir c6 thé duge thira nhan béi nguoi co
hiéu biét trung binh trong linh virc nay bang cach sir dung phép ghi phd 'H NMR,
va tir 46 phép gan cAu tric phan ti hodc hop chit c6 thé duoc x4c dinh. Trong cac
vi du dugce md ta dudi day, phd cong hudng tir hat nhan proton (‘H NMR) duoc
ghi, v&i do dich chuyén héa hoc duge bao cdo theo phén tridu (5) ving tir trudng
thap tir tetrametylsilan chuan (TMS). Tin hidu tur phén tram nho cla cac proton
duoc dotori hoa khéng hoan toan cé méat trong dung moi dotori hoéa duge su dung
cho 'H NMR duogc st dung 1am tham chiéu. Céc chit viét tit cho dit liéu NMR 1a
nhu sau: s = vach don, d = vach d6i, t = vach ba, q = vach bdn, M = vach bdi, dd

= vach don kép, dt = vach ba kép, app = biéu kién, br = rong.

Do d6, ching han, quy trinh tong hop chat trung gian 1.a) duéi day, chi ra
phd 'H NMR dugc ghi & 400MHz, véi hop chat dugc hoa tan trong DMSO-ds,
sao cho phd tao ra hai dinh cuc dai & 8,47-8,48 dugc géan 13 hydro duy nhét (8,47-
8,48 (d, J = 4,4 Hz, 1H)); ba dinh cyc dai ¢ 8,77-8,74 dugc gan la hydro duy nhét
(8,77-8,74 (t, J = 7,6 Hz, 1H)); hai dinh cuc dai ¢ 7,43-7,41 duoc gén la hydro
duy nhét (7,43-7,41 (d, J = 8,0 Hz, 1H)); bd ddi dinh cuc dai & 7,25-7,22, dugc
gan 13 hydro duy nhét (7,25-7,22 (dd, J = 4,8 Hz, 1H)); bo dbi dinh cyc dai & 4,49-
4,38 duoc gan 1a hai hydro (4,49-4,38 (dd, J = 16,4 Hz, 2H)), bd boi dinh cuc dai
& 2,46-2,42 dugc gan 1a hydro duy nhét (2,46-2,42 (m, 1H)); bd boi dinh cuc dai
&1,97-1,93 duoc gan 1a hai hydro (1,97-1,93 (m, 2H)); bd boi dinh cuc dai ¢ 1,84-
1,79 duoc géan 1a hydro duy nhét (1,84-1,79 (m, 1H)); bd boi dinh cuc dai & 1,71-
1,64 dugc gan 1a hydro duy nhét (1,71-1,64 (m, 1H)); bo boi dinh cuc dai & 1,33-
1,22 dugc gén 1 hai hydro (1,33-1,22 (m, 2H)); mét dinh cuc dai & 0,93 dugce gan
1a ba hydro (0,93 (s, 3H)); mot dinh cuc dai ¢ 0,92 duoc gan la ba hydro (0,92 (s,
3H)); va mdt dinh cuc dai ¢ 0,73 duogc gan 1a ba hydro (0,73 (s, 3H)).

Mot sb hop chit trong s cac hop chét benzoxaborol dugc thé ¢ cong thic
II va cong thure Ila duge mo t4 trong ban mo ta nay co thé ton tai & dang can béing
gitta cAu tric doéng vong nhu duge thé hién & cong thirc II va cong thic ITa va
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dang mé& vong, nhu dugce thé hién & cong thire 11T va cong thirc Ila, trong cic moi
truong dung mdi nhit dinh, nhu trong su c6 mit cia H>O hoic khi & trong dung
mdi hé nude. Ngoai ra, '"H NMR ctia mdt sb hop chét trong sb cac hop chét
benzoxaborol dugc thé duge mé ta trong ban mé ta ny thé hién rang cac hop chat
d6, néu duoc hoa tan trong cac dung méi hiru co, vi du DMSO-86 va CD;0OD, ton
tai & dang dong vong, nhu duge chi ra béi dir liéu 'H NMR trong céc vi du tong

hop dudi day.

Nguoc lai, phd NMR trang thdi rén biéu thi ring mot s6 hop chét trong sb
cac hop chét benzoxaborol dugc thé duoc mod ta trong ban mo ta nay tdn tai &
trang thai rin & cac dang m& vong c6 cong thirc III va cong thire ITla & trang thai
ran. Trong toan bd don nay, cac hop chét benzoxaborol dugc thé dugc mé ta trong
ban mo ta nay c6 thé duoc thé hién & cac c4u tric hoa tan 'H NMR ctlia cac dang
vong déng c6 cong thire 11 va cong thirc Ila, hodc cac cAu truc trang thai rdn cua
cac dang vong mé c6 cong thuc III va cong thuc I1la. Cling can phai hiéu rang
trong cac diéu kién nhét dinh, nhu khi dugc hoa tan trong cdc dung mdi hitu co
chéng han, cac hop chét benzoxaborol dugc thé c6 thé ton tai & cac dang dong
vong c6 cong thuc IT va cong thic Ila, trong khi trong cac diéu kién dung mdi
khéc, chéng han néu nuée bét ky c6 mat, thi cac hop chit benzoxaborol dugc thé
duoc md ta trong ban mo ta nay co thé tdn tai & dang can bang giita cic dang mé
vong c6 cdng thire ITI va cdng thire I1la va cac dang déng vong c6 cong thic IT va
cong thie Ila. Cling duoc thé hién rang & trang thai rdn, mot s6 hop chét trong sb
cac hop chit benzoxaborol dugc thé duoc mo ta trong ban mo ta nay cé thé ton

tai & cdc dang md vong c6 cong thire I1I va cong thice Ila.

Cac hop chét c6 cong thirc III va cong thirc ITla c¢6 thé duge diéu ché & dang
tinh thé hozic khong phai tinh thé va, néu & dang tinh thé, c6 thé tlly y dugc solvat
héa, ching han & dang hydrat. Pham vi cla séng ché bao gdm cac solvat 1ap thé
(chang han cac hydrat) ciing nhu cic hop chit chira luong dung méi thay doi
(ching han nuéc). Cac hop chit c6 cong thirc I va cac hop chat c6 cong thirc ITla
nhu dugc md ta trong ban mé ta nay c6 thé tdn tai & dang hydrat c6 cAu tao 12
c6ng thirc IV hodc c6 cong thic Iva dudi day:
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sdfs
sdfsd
+
NH3; H20 NH3* H,O
O
3 \ JOH Q oH
R B~oH RS B<on
OH OH
ﬁ’*' fw
O R? O R
Cong thtuc IV Cong thuc Iva

trong d6 trong d6 R!, R? va R’ 1a nhu duge mo ta trong ban md ta nay.

Séng ché con bao gbm cac hop chét dugc danh ddu phéng xa ma la gidng
v6i céc hop chét dugc thé hién & cong thic 111 va cong thic Illa nhung véi thuc
t& 12 mot hodc nhiéu nguyén tir dugc thay thé bang mot nguyén tir c6 nguyén tir
khéi hodic sb khdi khac véi nguyén tir khéi hodc sb khdi thuong tim thdy nhat
trong tu nhién. Cac vi du vé cac chit déng vi ma c6 thé dugc dua vao cac hop chat
nhu dugc mo ta trong ban mo ta nay bao gbm céac ddng vi ctia hydro, carbon, nito,

oxy, flo, 16t va clo nhu °H, ''C, 1*C, '8F, '*’I hoac '*I.

Céc hop chit theo séng ché va cac mudi duge dung ctia cac hgp chét nay
ma chira cac chét déng vi néu trén va/hodc cic chét ddng vi khac ctia cac nguyén
tit khac 14 ndm trong pham vi ctia sang ché. Cac hop chét duoc danh diu bang
ddng vi theo sang ché, vi du céc hop chit ma cac chit dong vi phéng xa nhu *H
hoiic MC duoc dua vao, 1a hitu ich trong cac thir nghiém phan b mé cua dugce
chét va/hodc co chit. Céc chét ddng vi triti, tirc 14 3H, va cacbon-14, tic 1a 'C, 1a
duoc dic bist wu tién vi chiing duge didu ché va phat hién d& dang. Céc chit dong

vi ''C va '8F 14 dic biét hitu ich trong PET (chup xa hinh cét 16p positron).

Vi céc hop chét ¢ cong thire IIT va cong thirc IIIb nhu duge md ta trong
ban mé ta nay duogc du tinh dé ding trong cac dugce pham, d& dang hiéu duoc ring

t6t hon 12 mdi hop chét nay dugc tao ra & dang hau nhu tinh khiét, vi du it nhét 1a
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60% tinh khiét, thich hop hon néu it nhat 1a 75% tinh khiét va t6t hon néu it nhat
12 85%, dic biét 1a it nhat 12 98% tinh khiét (% la tinh theo trong luong trén trong
lugng). Cac ché phim khéng tinh khiét ctia cac hop chét c6 thé dugc sir dung dé

didu ché c4c dang tinh khiét hon duoc sir dung trong céc duge pham.

M6t phuong an de cép dén benzoxaborol dugc theé hodc mudi cia nd c6 cau

tao 1a cong thire II1:

Cong thire 11

trong d6 R® duoc chon tir -CHs; R! va mdi R? doc 14p 1a H, -CHs, -CH,CH,
—CHzCHzCHg,, va -CH(CH3)2;.

Mot phuong an d& cap dén benzoxaborol duge thé ¢6 céu tao la cong thirc
I1I trong d6 R?1a —CH,CH3 va mdi nhém R! va R? doc 18p dugc chon tir H, —-CHs,
—CHzCH3, —CHzCHzCHg,, va —CH(CH3)2.

Mot phuong an dé cap dén benzoxaborol dugc thé c6 cAu tao 1a cong thirc
I1I hoic mudi duoc dung ciia nd, trong d6 R?1a —CHj; mdi nhém R! va R? doe lap
duoc chon tir H, —CH3, va -CH,CHs.

Mbt phuong 4n d& cép dén benzoxaborol dugc thé cé ciu tao 1a cong thire
[1I hodc mudi cua nd, trong d6 R*1a —CHj; mdi R' va R? ddc 14p dugce chon tir H
hodc —CHs.

Mot phuong an de cap dén benzoxaborol dugc thé c6 ciu tao 13 céng thirc

[1I hodc mudi duge dung cta nd, trong d6 R31a —CH;; R! va R? doc 1ap H hodc

—CHs.
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M6t phuong 4n dé cap dén benzoxaborol dugc thé c6 cAu tao 13 cong thirc

III nhu duoc thé hién dudi day:

R! OH
R2
Q OH
/
B
\
0
R3 NH,

hozic mudi duoc dung ctia né, trong d6 R* 14 —CHs; mdi R! va R? doc 14p 1a

H hoac —CHs.

Theo mot phuong 4n, sdng ché dé cap dén hop chét c6 ciu tao 13 cong thire

III:

R' OH
R2

OH

R3 NH,
Cong thtc 111

trong d6 R® dugc chon tir —CH3, -CH,CH3, -CH>CH>CH3, -CH(CHj),, phenyl, va
thiophenyl; mdi nhém R' va R? doc 1ap duge chon tr H, —CHs, -CH,CHs,
—CHzCHzCH3, va —CH(CH3)2.
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Mot phuong an khac dé cap dén benzoxaborol duoc thé ¢6 cu tao 13 cong

thire [1a

0

2
~
-

R3 T~NH,
Cong thtc I1la

trong d6 R3 1a —CH; va mdi R! va R? doc 14p 13 H hodic —CHs, hodc mudi duge

dung cta no.

Mot khia canh ctia sang ché dé cap dén dugc phém chtra benzoxaborol dugc
thé c6 cau tao 13 cong thire IIT hosdic cong thuc ITa, hoic mubi hodc solvat dugc
dung cua no, va mot hodc nhiéu chat mang, t4 dugc hodc chét pha lodng duogc

dung.

Sang ché con mé ta phuong phap diéu tri bénh nhiém mycobacterium &
dong vét ¢6 vi, cu thé 13 & ngudi, phuong phap nay bao gdm cho dong vét c6 vi
can diéu tri st dung luong hitu hidu cta chét trj liéu thir nhit ma 13 hop chat ¢6
cutao la cong thuce I hodc hop chét c¢6 chu tao 1a cong thire Illa, hoac mudi hodic

solvat dugc dung cia nd.

Céc phuong 4n lién quan con bao gdm cho dong vat c6 via can diéu tri sir
dung luong hitu hiéu ctia chét trj liéu thir nhit ma 13 hop chit ¢6 cu tao 1a cong
thire II1 hodc hop chét c6 ciu tao 1a cong thire I1Ta, hoic mubi duge dung ciia nd,
thy ¥ str dung két hop v6i luong hiru hiéu cta chét tri liéu thit hai, tiy y st dung
két hop v6i luong hiru hidu cta chit tri lidu th ba, ty y st dung két hop véi
luong hitu hidu cta chit tri liéu thit tu, tiy ¥ st dung két hop véi luong hiru hidu
cta chét tri liéu th& nam, tiy ¥ st dung két hop véi luong hitu hiéu ctia chét tri

liéu thir sau.
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Céc phuong an 1ién quan con bao gdm cho dong vat co vi can diéu tri str
dung luong hitu hiéu cta chét tri lidu thir nhdt ma 12 hop chét c6 cdu tao 14 cong
thirc 111 hodc hop chét c6 chu tao 1a cong thtrc I11a, hodc mudi duoc dung cia nd,
tly y st dung két hop véi lugng hitu hiéu cta chét trj liéu thtr hai, tiy ¥ str dung
két hop véi lugng hitu hidu ctia chat trj liéu tht ba, tiy v st dung két hop véi
lwong hiru hidu cta chét tri liéu thir tu, thy ¥ str dung két hop véi lugng hitu hidu
ctia chét tri liéu tht nim, tuy ¥ st dung két hop véi luong hitu hiéu cia chat tri
liéu thir sau.

Theo cac phuong an lién quan cia phuong an nay chét tri liéu thy y thi hai,
tht ba, tht tu, thtr nam va tht sdu 13 thude chéng mycobacterium. Theo cic
phuong an lién quan, viéc st dung chét tri liéu tht nhét va ty v str dung chat tr
liéu tht hai, thir ba, thir tu, thir nam va thtr sdu xay ra dé)ng thoi, hodc st dung
chat tri 1iéu thir nhét va tiy ¥ st dung chat tri liéu thi hai, th ba, thi tu, thit ndm
va thtr sdu thuc hién mdt cach lan luot. Theo céc khia canh lién quan khic cta
sang ché, bat ky trong sb chét tri liéu thtr hai, thir ba, thtr tu, thi nim hodc thir sdu
duoc chon tir thudc khang khuén, thudc khang virut, thubc chdng nhiém tring,
thudc giam dau, vitamin, thuc phém chirc nang, thube khang viém, thude giam

dau, va steroit.

Ngoai ra, sang ché con dé cap dén hop chét c6 cAu tao 1a cong thirc 111, hodc
mubi hodc solvat dugc dung cua no, dé dung trong diéu tri bénh nhiém
mycobacterium & dong vat c6 vi, cu thé 13 & nguoi. Theo cac phuong 4n lién
quan, dong vat c6 vii 1a ngudi trong d6 bénh nhiém mycobacterium 1 bénh nhiém
Mycobacterium tuberculosis. Theo céac khia canh khéac, ngudi bi nhiém
Mycobacterium tuberculosis con bi nhiém retrovirus, bao gdm virut gy suy giam
mién dich & nguoi.

Sang ché con mé ta viée sir dung hop chét ¢é cau tao 14 cong thire 11T hodc
cong thire I1la, hodc mudi hosc solvat duge dung ctia né, trong san xuét thube dé

dung trong diéu tri bénh nhiém mycobacterium & dong vat cd vu, cu thé 1a & nguoi.
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Sang ché con dé cap dén dugc pham chira hop chit c6 ciu tao 13 cong thirc
III hodc cong thuc I1la, hoac mubi duge dung, hodc solvat ciia nd, va mét hoac
nhiéu chit mang, t dugc hodc chét pha loéing duoc dung, dé dung trong diéu tri

bénh nhiém mycobacterium & ddng vat c6 vu, cu thé 1a & nguoi.

Sang ché con d& cap dén duoc phdm chira hop chét cé ciu tao 13 cong thirc
III hoac cong thtc Illa, hodc mudi duoc dung, hodc solvat cua nd, va mét hoac
nhiéu chét mang, t4 dugc hodc chét pha lodng dugc dung, dé dung trong diéu tri

bénh nhiém mycobacteriums ¢ dong vat c6 vu, cu thé 1a & nguoi.

Theo mdt phuong an cu thé khac benzoxaborol dugc thé trong hén hop c6

ciu truic NMR trang thai ran c6 cau tao dugc thé hién dudi day:

SOH OH
o OH
(;1/&
B
\
o]
NHz’ R
OH
o: OH OH
/ /
&N BN
o] o)
NH2 hodc NH: hodc

hoac muoi dugc dung cia no.
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Theo mot phuong an cu thé, hop chét c¢6 cAu tao nhu duge thé hién duéi

day:

hodc muoi duge dung cia no.

Theo mot phuong an cu thé, hop chét ¢6 cAu tao nhu duge thé hién dudi

day:

NH. hoac

hodc mudi dugc dung cia nd.

Theo mdt phuong 4n cu thé, hop chét c6 cAu tao nhu duoc thé hién dudi

day:

NH2 hodc
hodac mudi dugc dung cta no.

Mot phuong an cia sang ché dé cap dén benzoxaborol dugc thé c6 dang

dong vong la:
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3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-
yl)metanamin;
(S)-(3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-
yl)metanamin;
3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-
yl)metanamin,;
((2S)-3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-
yl)metanamin;
(3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-
yl)metanamin;
(S)-(3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-

2-yl)metanamin;
hodc mudi duge dung cta no.

Mot phuong an cia sang ché dé cap dén benzoxaborol dugc thé ¢ dang
md vong la:
3-(aminometyl)-7-(2-hydroxyetoxy)-4-metylbenzo[c][1,2]oxaborol-
1(3H)-ol;
(S)-3-(aminometyl)-7-(2-hydroxyetoxy)-4-metylbenzo[c][ 1,2]oxaborol-
1(3H)-ol
3-(aminometyl)-7-(2-hydroxypropoxy)-4-metylbenzo[c][1,2]oxaborol-
1(3H)-ol;
(3S)-3-(aminometyl)-7-(2-hydroxypropoxy)-4-
metylbenzo[c][1,2]oxaborol-1(3H)-ol;
3-(aminometyl)-7-(2-hydroxy-2-metylpropoxy)-4-
metylbenzo[c][1,2]oxaborol-1(3H)-ol;
(S)-3-(aminometyl)-7-(2-hydroxy-2-metylpropoxy)-4-
metylbenzo[c][1,2]oxaborol-1(3H)-ol.

Mot phuong an d& cép dén hop chét c6 mau NMR trang thai rin vé co ban

nhu duge thé hién trén Fig.4, hodc mubi duge dung trong ban mo ta nay.
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Mot phuong an khac dé cap dén duoc phém chira hop chét nhu duge mé ta

trong ban mo ta nay va it nhat mot ta dugc.

Mot phuong an khac dé cap dén hop chét nhu duge mé ta trong ban mé ta

nay dé st dung trong thudc ding dé diéu tri Mycobacterium tuberculosis.

Viéc diéu tri bénh hoic tinh trang bénh ly nhiém mycobacterium dat duoc
thong qua sy kim hdm ving stra chita cia aminoaxyl tRNA synthetaza bang cach
gén két vao vi trf hoat dong stra chita. Theo mot vi du khéc, viéc diéu tri bénh
hosc tinh trang bénh 1y nhiém mycobacterium dat duoc thong qua sy phong bé

vung stra chita cia aminoaxyl tRNA synthetaza.

Theo mdt phuong 4n cu thé, tinh trang va/hodc bénh nhiém mycobacterium
duoc didu tri théng qua viée st dung hdn hop theo sang ché qua dudong miéng.
Theo vi dy, tinh trang va/hodc bénh nhiém mycobacterium dugc diéu tri thong

qua viéc st dung hdn hop theo sang ché trong tinh mach.
Céc duge pham

Theo mét khia canh khéc, sang ché d& cép dén dugc phim ma bao gdm: (a)
hop chit nhu duge bdc 16 trong ban md ta nay va b) ta duoc duge dung; hoc (b)
hdn hop theo sang ché. Theo mét khia canh khac, duge phidm nay chia: (a) hop
chét nhu dugce bdc 16 trong ban md ta nay va ta duge duoc dung; hozc (b) hdn hop
duge md ta trong ban mé ta nay. Theo mot khia canh khéc, duoc pham chira: (a)
ta duoc duge dung; va (b) hdn hop duge md ta trong ban md ta ndy, hoic mudi,
tién duge chat, hydrat hodc solvat ciia nd. Theo mét khia canh khac, dugc phém
chira: (a) ta duoc duoc dung; va (b) hdn hop duoc md ta trong ban mo ta ndy, hoic
mudi, hydrat hoac solvat cia nd. Theo mot khia canh khéc, dugc phém chtra: (a)
ta duoc dugce dung; va (b) hdn hop duoc mé ta trong ban mé ta ndy, hodc mudi,
hydrat ho#c solvat ctia né. Theo mét khia canh khéc, dugc phim chira: (a) ta duoc
duoc dung; va (b) mudi ctia hdn hop duoc mo ta trong ban mé ta nay. Theo
phuong an minh hoa, mudi 1a mubi duge dung. Theo mdt khia canh khéc, duoc
phém chtra: (a) ta dugc dugc dung; va (b) tién duoc chat cia hdn hop duoc mo ta

trong ban md ta nay. Theo mét khia canh khéc, duoc phdm chira: (a) t4 duoc duoc
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dung; v (b) hon hop duoc md ta trong ban mo ta nay. Theo phuong 4n minh hoa,
duoc phdm 13 ¢ dang liéu don vi. Theo phurong 4n minh hoa, duoc phim 13 & dang
lidu don vi riéng r&.

Theo phuong 4n minh hoa, dugc pham 13 & dang lidu don vi. Theo phuong
4n minh hoa, duoc phim 13 dang lidu don vi riéng r&. Theo phuong 4n minh hoa,
dwoc phdm 13 dang lidu hai don vi. Theo phuong 4n minh hoa, duge phim l4 dang
lidu ba don vi. Theo phuong 4n minh hoa, dugc pham 13 dang liéu bon don vi.
Theo phuong 4n minh hoa, dugc pham 13 dang liéu ndm don vi. Theo phuong 4n
minh hoa, duoc pham 13 dang liéu séu don vi. Theo phuong 4n minh hoa, dugc
phém l1a dang liéu mdt, hai, ba, bdn, nim, sau hoic bay don vi bao gém dang lidu
don vi thtr nhét va dang liéu don vi thir hai, th ba, thit tu, thit nim va/hodc thi
séu, trong d6 dang liéu don vi thir nhat bao gdm a) lwong hitu higu dé diéu tri bénh
ctia hop chét nhu duoc mé ta trong ban mé ta ndy va b) t4 dugc dugc dung thur
nhit; va dang liéu don vi thir hai, thi ba, thir tu, thit nim, va/hogic thr séu bao
gdm c¢) luong kha dung chita bénh ctia chat tri liéu bd sung ma 1a thudc chdéng

mycobacterium va d) ta dugc dugc dung thir hai.

Théng tin lién quan dén céc ta dugc dé sir dung trong dugc phim theo séng
ché c6 thé tim duogc trong tai liéu Remington: The Science and Practice of
Pharmacy, 21st Ed., Pharmaceutical Press (2011) ma duoc két hop vao day bang
cach vién dan.

Céac hén hop

Theo phuong an minh hoa, sang ché d& cap dén a) chét tri liéu th nhét ma
1a hop chét benzoxaborol dugc thé hozc mudi ctia né nhur duoc mo ta trong ban
mé t& ndy; b) hoat chit chira bénh thi hai. Theo céc phuong an nhit dinh, chat tri
liéu tht hai 1a thudc khang khuén, cu thé 13 thudc chéng lao, cu thé hon 14 thude

chéng M. tuberculosis.

Theo phuong 4n minh hoa, hdn hop 13 thanh phén ctia duge pham duge mo

ta trong ban mé ta nay. Cac diéu kién nhu vay la da biet doi véi nguoi c6 hiéu biét
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trung binh trong linh vuc nay va cac diéu kién cu thé dwoc trinh bay trong phan

vi du thuc hién sang ché kém theo.
Céc dang liéu lugng cua hdn hop

Céc thanh phan riéng r& ctia cac hon hop theo sang ché, vi du, hdn hop dugc
md ta trong ban mo ta ndy, c6 thé duoc sir dung mot cach ddng thot hodc 1an luot
& dang liéu don vi. Dang lidu don vi c6 thé 14 dang lidu don vi duy nhét hoic dang
lidu da don vi. Theo phuong 4n minh hoa, séng ché @& cap dén hdn hop & dang
lidu don vi riéng r8. Vi du vé dang liéu don vi riéng r& 1 vién nang trong d6 ca
hop chit benzoxaborol dugc thé 13n chét tri liéu bd sung déu dugc chira trong
cung vién nang. Theo phuong 4n minh hoa, sang ché d& cap dén hdn hop & dang
lidu hai don vi. Vi du vé dang liéu hai don vi 1a vién nang thi nhét ma cha hop
chét benzoxaborol duoc thé va vién nang thir hai ma chira chét tri liéu b sung.
Do d6, thuat ngit ‘don vi riéng r& hodc ‘hai don vi” hodc ‘da don vi’ dung dé chi
d6i twong ma ngudi bénh st dung, chir khong phai 14 cac thanh phan bén trong
ctia d6i twong. Liéu luong thich hop ctia hop chit benzoxaborol duoc thé s& dugc
ngudi c6 hiéu biét trung binh trong linh vuc nay thira nhén mét cach d& dang. Liéu
lwong thich hop cua chat tri lidu bd sung ma khéng phai 13 hop chét ¢o céu tao 13
cong thire 11T hodc cong thirc I1la s& dugc nguoi co hiéu biét trung binh trong linh
vuc niy nhan biét mot cach d& dang. Theo mét phuong 4n cu thé, hop chat
benzoxaborol dugc thé ¢ mit trong hdn hop v6i luong hiru higu dé diéu tri bénh.
Theo mét phuong an cu thé, chét tri liéu bd sung ma khong phai 13 hop chat c6
chu tao 12 cong thie IIT hodc cong thire ITTa ¢ mit trong hdn hop véi luong di aé
tiéu diét hodc lam gidm sy cé mat, s6 luong hoic tbc d6 phat trién cla
mycobacterium dugc phoi nhiém véi benzoxaborol duge thé, bao gébm M

tuberculosis.
(Céc) Chét tri lidu bd sung trong hdn hop

Céc hdn hop cta sang ché, vi du, hdn hgp dugc mo ta trong ban md ta nay,
cling co thé bao gdm chét tri liéu bd sung hoic cac chét tri lidu. Do d6, theo khia

canh khéc, sang ché dé cap dén hdn hop bao gdm hop chét benzoxaborol dugc thé
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duoc mo ta trong ban mo ta nay hodc mubi duoc dung cua ng, va it nhét mot chét
tri 1iéu bd sung. Theo khia canh khac, séng ché d& cap dén hdn hop bao gdm hop
chét benzoxaborol dugc thé dugc mé ta trong ban mo ta nay ho#ic mudi duge dung
clia né va it nhit mot chét tri liéu bd sung. Theo phuong an minh hoa, chét tri liéu
b sung 14 thuéc chéng mycobacterium. Theo mt khia canh, sang ché bao gdm:
a) hdn hop theo séng ché; va b) it nhit mot chét tri liéu bd sung. Theo mot phuong
4n minh hoa khéc, sang ché bao gdm: a) hdn hop theo sang ché; b) chét tri liéu bd
sung thir nhat; va c) chét tri liéu bd sung th hai. Theo mét phuong 4n minh hoa
khac, sang ché bao gdm: a) hdon hop theo sing ché; b) chét tri lidu bd sung thir
nhét; ¢) chét tri liéu bd sung th hai; va d) chat tri lidu bd sung th ba. Chat trj
lidu bd sung thir nhAt hodc chét tri liéu bd sung th hai hodc chét tri liéu bd sung
thtt ba c6 thé duoc chon tir cac chét tri liéu bd sung dugc mo ta trong ban mo ta
nay.

Céc hdn hop co thé dugc trinh bay mot cach thuén tién dé sir dung & dang
dugc pham. Theo khia canh khéc, séng ché @& cap dén dugc pham chira hop chat
c6 céu tao la cong thire III, hodic mudi hodc solvat dugc dung clia né, cing véi
mdt hodc nhiéu chét tri liéu bd sung, va mdt hosic nhiéu chét mang, ta dugc hoic
chét pha lodng duoc dung. C4c thanh phan riéng r& ctia hdn hop nhu vy ¢6 thé
duoc stir dung mét cach 1an luot hodc ddng thoi trong céac dugc phim riéng ré hoic

két hop theo dudng thuan tién bat ky.

Néu chit tri liéu bd sung duoc sir dung véi hdn hop nhu duge md ta trong
ban md ta ndy déi véi cing tinh trang bénh thi lidu luong ctia mdi hop chét c6 the
14 khac v6i lidu luong khi hop chét d6 duge sir dung mét minh. Lidu lugng thich
hop s& dugc ngudi co hiéu biét trung binh trong linh vurc nay thira nhan mot cach
d& dang. Cn phai hiéu ring lugng hop chat nhu duge mé ta trong ban mo ta nay
cAn st dung dé didu tri bénh s& thay ddi theo ban chét cta tinh trang bénh ly can
didu tri va tudi va tinh trang bénh nhéan va rdt cude s& tiry thude vao quyét dinh

cua bac si diéu tri hodc bac si thu y.

Piéu ché cac hop chét chira Bo
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Céc hop chét dé st dung theo sang ché c6 thé duoc diéu ché bang cach st
dung cac vét liéu ban dau c6 sén trén thi truong, cac chét trung gian da biét, hodc
bing céch st dung cac phuong phép tong hop duge mé ta trong ban mé ta nay,
hodc dugc cong bd trong cac tai liéu tham khao dugc mo ta va dugc két hop vao
ban mé t& nay bang cach vién dan, nhu cic patent My sb 7,816,344, 8,461,364,
US8,703,742, 9,243,003 va céc don tip theo va don tach ctia chiing; céc cong bd
don M§ s6 US20100292504, US20140315860 va cac don hudng quyén uu tién
tir cac don do; va cac cong bd don sang ché qudc t& s6 W02008/157726,
W02010/080558, W0O2011/127143, W02012/033858 va W0O2015/021396 va
c4c don hudng quyén uu tién tir cac don d6. Céc quy trinh chung dugc sir dung
dé téng hop cac hop chét c6 cong thire 11T va cong thirc IlTa, duge md ta trong cac

so d0 phan tng dudi day va dugc minh hoa trong ph:?m vi du thue hién sang ché.

Céc hop chit benzoxaborol duge thé nhat dinh nhu dugc md ta trong ban

md ta nay cé thé dugce diéu ché nhu dugc the hién & so do 1.

So do 1
SM-4
\]& NHZ L H,, PUC \/O
TBF,0EG, \/(/)
s bude 2
SM-2 bude 1
BnO BnO BnO
SM-3 I 1
O o]
0B O
f Br/\/ n 12 (0,06 eq), Cu(OAc), PA/PYC, EtOH, H,
0 K2003 DMF DIPEA, MeNO, OH 3h
i, 24 h 29 EtOH,-40°C, 48 h - e s #OH
UoC o
SM-1 burge 3 1 bude 4 2 “no, ¢ 3 SNH,
BRO BnQ.
I Q 0
0
0 OH d
benzyl bromit nBuLi, B(OMe)s B, Pd/C, H, % Boc,O
- o, 79 poT -
0,4, EtOH toluen , - { )
KaCOs, Et HOH ; 4 bude 8 EY bude 9
bude 6 bude 7 s ~NBn, TNH
4 NBH2
) o) Q 0 SnR%), - R%-Sn(n-Bu)y @
']
Pd(PPhs)s, DMF
B\O NBS o (PPhg)s, HCI
. 90°C, qua dém buge 13
bute 10 : bude 12 % bude 14
, “NHBoc Pwoc!l X . NHBoc RY “NHBoo
Chét trung gian X = -Br RY = e.g. <CH3, -CH,CH;, R® = e.g. -CHy, -CH,CHg,
chinh -CH,CH,CHg, CH{CH3),, “CH,CH,CH3, -CH(CHa)y,
cyclopropyl, phenyl cyclopropyl, phenyi
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Maic du khong dugce thé hién rd rang, cac hop chit 6, 7, 8, 9 va 10 cua so
dd 1 c6 thé ton tai & dang cén bang véi clu tric dang m& vong tuwong Gng tiry
thude vao mdi trudng. Ngoai ra, cac hop chit benxozaborol dugc thé nhét dinh
duoc boc 16 trong ban mé ta ndy c6 thé tdn tai & dang cin bing trong céc dung
mdi nhit dinh. Trang thai c4n bing nhu vay duoc thé hién béi vi du dudi day:
H,N

HoN

R3
+H,0 R3

(0]
- /
0] B\

-H,0 OH
1
o\)TR
R2 0
qu\OH

R1

Cong thac 11 Cong thuce 11T
Dang déng vong Dang m¢& vong

Theo mdt phwong 4n, cac hop chit benzoxaborol dugc thé nhat dinh dugc
bdc 16 trong ban mo ta nay dugc phat hién thdy 13 ton tai & dang mé vong & trang
thai rin. T hop phan tich 3C va NMR trang thai rin riéng r& x4c nhan rang cac
hop chit benzoxaborol dugc thé nhit dinh duoc boc 16 trong ban md ta ndy tdn
tai & dang m& vong & trang thai ran. Nghién ciru NMR trang théi dung dich cling
cho thdy rang néu duoc hoa tan trong dung dich, cic hop chét benxozaborol dugc
thé nhat dinh dugc boc 16 trong ban mé ta ndy ton tai ¢ dang can béng gitta dang
mé& vong va dang dong vong, va trang thai can béng bi anh hudng boi dung moi

duoc sang ché va su cd mat cua H,O.

Puoc hiéu ring cac hop chét benzoxaborol dugc thé dugc bdc 16 trong ban
md ta nay, bat ké duoc thé hién & dang déng vong hay dang mo vong, ¢ thé ton
tai & dang dong vong trong cac dung moi hitu co nhu DMSO va CH3;0H, c6 thé
tdn tai & dang can bang giita dang dong vong va dang mé vong trong mdi trudng

chira H,O, va c6 thé ton tai & dang mé vong ¢ trang thai ran.
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Ché pham va bao ché

Céc hop chét nhu duoc md ta trong ban md ta nay co6 thé dugc bao ché dé
str dung theo dudng thuén tién bét ky dé st dung trong thude ding cho nguoi hogic
thudc thi y, tuong tu véi viée bao ché cac thube chdng mycobacterium, hodc bao

ché cac thudc chong lao khéc.

Céc hop chat dugc mé ta trong ban md ta nay s& thuong, nhung khong nhét
thiét phai, duoc bao ché thanh céc dugc phém trude khi st dung cho bénh nhén.
Theo mot khia canh, sang ché dé cap dén duoc phém chtra hop chit ¢6 cdu tao 1a
céng thirc III hodc cong thire I1la, hodc mubi dugc dung. Theo mot khia canh khéc
sang ché dé cap dén duoc phim chira hop chét c6 cAu tao 1a coéng thuc III, hop
chét ¢6 cu tao 1a cong thuc Illa, hodc mudi dugc dung, va mot hodc nhiéu chét
mang, t4 dugc hodic chét pha lodng duge dung. Chét mang, t4 dugc hodc chét pha
loang phai 13 “kha dung” véi nghia 1a tuong thich véi cac thanh phan khéc trong

ché pham va khong gay doc cho d6i twong dung no.

Céc duoc pham duoc md ta trong ban mo ta nay bao gdm cac duoc phim
duoc 1am thich tng d& ding dudng miéng hodc ngoai dudng tiéu hoéa va cé thé
duge str dung dé didu tri bénh nhiém mycobacterium & ddng vét c6 vl bao gdm
nguoi.

Céac dugce phidm dugc mé ta trong ban mé ta nay bao gdm cac duge phdm
duoc 1am thich tng dé dung dudng miéng, khu tri hodc ngoai dudng tiéu héa va
¢6 thé duoc st dung dé didu tri bénh nhiém mycobacterium & dong vat c6 vl bao
gdm nguoi.

Duoc phdm c6 thé duoc bao ché dé sir dung theo duong thuan tién bét ky.
Pé diéu tri bénh lao, cac duge phém c6 thé & dang vién nén, vién nang, bot, hat,
vién ngdm, sol khi hodc ché phdm dang long, nhu cdc dung dich hozc hdn dich

dung dé ubng hodc tiét tring dé ding ngoai duong tiéu héa.

Vién nén va vién nang dé dung dudong miéng c6 thé & dang trinh bay lidu
don vi, va céd thé chira cac ta duogc thong thuong nhu chit két dinh, vi du sird, chét

keo, gelatin, sorbitol, nhya tragacan, hodc polyvinylpyrolidon; chét dén, vi du
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lactoza, dudng, tinh bot ngd, canxi phosphat, sorbitol hodc glyxin; chit lam tron
vién nén, vi du magié stearat, bdt talc, polyetylen glycol hoc silic oxit; chat gay
rd, vi du tinh bdt khoai tay; hoac chét 1am w6t kha dung nhu natri lauryl sulphat.
Vién nén c6 thé duoc bao theo cac phwong phap da duoc biét 13 trong thuc hanh
duogc thong thuong. Cac ché phdm dang 1éng dung duong miéng c6 thé & dang, vi
du, cac hdn dich hé nuéc hodc hé dau, dung dich, nhii tuong, sir6 hodc con ngot,
hodc c6 thé dugc trinh bay & dang san phdm kho dé hoan nguyén bang nuéc hoc
chét dan thudc thich hop khac trude khi sir dung. Cac ché phdm dang léng nhu
vay c6 thé chira cac chét phu gia théng thuong, nhu chét tao huyén phu, vi du
sorbitol, metyl xenluloza, sird glucoza, gelatin, hydroxyetyl xenluloza,
carboxymetyl xenluloza, gel nhdm stearat hodc cac chit béo an duoc d3 duoc
hydro hda, cac chét tao nhil tuong, vi du lecithin, sorbitan monooleat, hodc chét
keo; cac ta dugc khong phai nude (ma co thé 1a c4c dau an duoc), vi du dau co,
cac este dang dau nhu glyxerin, propylen glycol, hodc rugu etyl; chét bao quan,
vi du metyl hodc propyl p-hydroxybenzoat hodc axit sorbic, va, néu mudn, cac

chét tao mui va cac chét tao mau théng thuong.

Thudc dan chtra cac chét nén dung cho thudc dan thong thuong, chéng han

bo ca cao hodc glyxerit khéc.

Pé sir dung ngoai duong tiéu hoa, cac dang lidu don vi dang 16ng duge bao
ché bang cach st dung hop chit va té dugc tiét tring, nuéc 13 duge wu tién. Hop
chét, tuy thude vao ta dugc va ham luong dugc sur dung, co thé dugc tao huyén
phu hoac dugc hoa tan trong t4 dugec. Pé bao ché dung dich, hop chit c6 thé duogc
hoa tan trong nuéc ding dé tiém truyén va phéu loc dugc tiét tring trudc khi nap

véo lo hodc dng tiém thich hop va gan kin.

Theo mot khia canh cua sang ché, céc chét nhu thude gay mé cuc bd, chét
bao quén va chit dém c6 thé duoc hoa tan trong t4 dugc. Dé ting cudng do 6n
dinh, ché phdm c6 thé dugc 1am dong bang trude khi nap vao lo va nudc dugc
loai bo trong chan khong. Sau d6, bot kho da duge lam khoé lanh dugc gén kin

trong lo va lo chira nudc dung dé tiém truyén kém theo ¢ thé duoc cung cép dé
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hoan nguyén dung dich trudc khi st dung. Céc hdn dich ding ngoai dudng tiéu
héa dugc bao ché gan nhu véi ciing cach thic ngoai trir viéc hop chét duoc tao
huyén phu trong t4 duoc thay vi dugc hoa tan va viée khir tring khong dugce di
kém véi loc. Hop chat c6 thé dugc khir tring bang cach cho tiép xtic véi etylen
oxit truge khi tao huyén phu trong ta dugc tiét tring. C6 loi néu chit hoat dong
bé mit hodc chét 1am 4m duoc chira trong ché phém dé tao diéu kién cho sy phan

bb ddng nhat ciia hop chat.

Céc ché phim c6 thé chta hoat chét voi luogng tir 0,1% tinh theo trong
luong, t6t hon 13 tir 10-60% tinh theo trong luong, tliy thudc vao phuong phép sir
dung. Néu céc ché phém chira cac don vi liéu, thi tot hon 13 mdi don vi chira tur
20-1000mg hoat chét. Thong thudng, lidu luong nhu duge st dung dé diéu tri
bénh cho ngudi 16n s& nim trong khoang tir 50 dén 300mg mdi ngay, ching han
tr 150 dén 200mg mdi ngay tuy thudc vao dudng st dung va tan suit st dung.
Liéu lugng nhu vay twong Gng vdi tir 0,5 dén Smg/kg mdi ngay. Tét hon 12 liéu
luong nim trong khoang 0,5 dén 2mg/kg mdi ngdy va t5t hon nita 14 lidu luong 1a

it hon Img/kg mdi ngay.

Hop chét c6 cau tao 1a cong thirc 111, cdng thic 1lla, hodc mudi hodc solvat
duoc dung ctia nd, c6 thé 13 chit tri liéu duy nhét trong ché phim dugc md ta trong
ban mé ta nay, hodic né c6 thé cé mit trong ché pham két hop véi mot hodc nhiéu
chét tri 1iéu bd sung. Do d6, theo khia canh khéc, sang ché dé cap dén hdn hop
bao gom hop chit c6 cau tao 1a cong thire IIT hodc cong thirc IlTa, hodic mudi duoc

dung, solvat ctia nd cung v&i mot hodc nhi€u chat tri liéu bo sung.

M&t hoidc nhidu chat tri lidu bd sung 13, ching han, thudc hitu ich dé diéu
tri bénh lao & dong vat c6 vi. Céc vi du vé cac chét tri 1iu nhu vay bao gom,
rifampin, pyrazinamit, ethambutol, moxifloxacin, rifapentine, clofazimine,
bedaquiline (TMC207), nitroimidazo-oxazine PA-824, delamanid (OPC-67683),
oxazolidinon nhu linezolid, tedizolid, radezolid, sutezolid (PNU-100480), va
posizolid (AZD-5847), chét twong tu EMB SQI109, benzothiazinon,

dinitrobenzamit va thudc khang virut bao gdm thudc khang retrovirut, hodc thude
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chdng lao bt ky dang dugc phat trién dé diéu tri TB véi dap ing duong trong céc
thtr nghiém EBA pha IIa, hoic thubc chdng lao bat ky da dugc phat trién bsi Lién

minh toan cau vé bénh lao (Global Alliance for Tuberculosis).

Néu hop chét c¢é ciu tao 14 cong thirc III hodc cong thirc I1la, hodc mubi
hoac solvat dugc dung cia no, dugc sir dung két hop véi mot hodc nhiéu chat tri
liéu bd sung thi liéu luong ctia hop chét hodc thude co thé khac véi lieu lugng ma
khi hop chit hodc thudc duge st dung mdt minh. Liéu luwong thich hop s€ dugc
ngudi ¢6 hiéu biét trung binh trong linh vuc ndy thira nhan mot cich dé dang. Cén
phai hiéu rang luong hop chét duoc mo ta trong ban mo ta nay va mot hodc nhiéu
chét tri liéu bd sung can thiét dé sir dung trong didu tri s& thay ddi theo ban chét
clia tinh trang bénh 1y can didu tri va do tudi cling nhu tinh trang clia ngudi bénh

va rot cudc s& phu thude vao quyet dinh ctia bac si dieu tri hodc béc si tha y.

Céac hén hop c6 thé c6 mit mot cach thuan tién dé str dung ¢ dang dugc
pham. Theo khia canh khac, sang ché dé cap dén dugc pham chira hop chét c6 cdu
tao la cong thirc IIT hoac cong thire I11a, hodc mudi hodc solvat duoc dung ctia nd,
cung voi mot hoac nhiéu chét tri liéu bd sung, va mot hoac nhiéu chat mang, ta
duoc hodc chit pha lodng dugce dung. Céc thanh phan riéng ré ctia hdn hop nhu
vay c6 thé duoc sir dung mot cach 1an lugt hodc dong thoi trong cac duge phim

riéng & hodc két hop theo dudng thuén tién bat ky.

Néu viéc str dung l1a 1an luot thi hop chét theo séng ché hodc mot hodc nhiéu
chét tri liéu bd sung c6 thé dugc str dung trude tién. Néu viée st dung 1a ddng thoi
thi hdn hop c6 thé duoc st dung trong cling duge pham hoic trong céc duoc pham
khac nhau. Néu duogc két hop trong ctiing mot ché pham thi cAn phai hiéu rang hop
chit va céc thudc phai 12 én dinh va tuong thich v6i nhau va véi cac thanh phan
khac cua ché phim. Néu duoc bao ché mot cach riéng r& thi ching c6 thé duoc
bao ché theo quy trinh bao ché théng thuong bét ky, thuan loi néu theo quy trinh
bao ché nhu da biét dbi véi cac hop chét da biét trong linh vuc nay.
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Phuong phap kim hdm su phat trién cta vi khudn hodc tiéu diét vi khuén

Mong muén 13 cac hop chit duoc minh hoa va dugc md ta trong ban mé ta
ndy, va cac hdn hop cta chung ¢6 hiéu luc dbi véi mycobacterium va do dé c6
kha nang ti€u diét mycobacterium va/hodc kim hadm sy sao chép cua
mycobacterium. Mong mudn 13 cdc hdn hop nhu duoc mé ta trong ban mé ta nay
¢6 hiéu lyc dbi véi mycobacterium c6 kha ning khang céc thube dat tiéu chuén
chéng mycobacterium, va do d6 c6 kha ning tiéu diét mycobacterium va/hoic
kim ham su sao chép cuia mycobacterium “khang thudc” nhu vay. Theo céc khia
canh clia sang ché, cac hop chit nhu duge mo ta trong ban mé ta ndy c6 hoat tinh
rd rét dbi voi viée chon loc cac ching mycobacterium nhay thudc, bao gdm cac
chung phan 18p 1am sang MDR-TB (TB khang da thudc) va XDR-TB (TB khang
thubc rong), c6 tri s6 MIC <0,32uM va phén 16n ¢6 tri sé MIC ndm trong khoang
0,04 - 0,08uM trong 96 chung phan lap dugc nghién curu.

Hop chit nhu duoc md ta trong ban md ta nay co thé duoc str dung dé trc
ché hoac tiéu diét mycobacterium. Séng ché mé ta phuong phép tiéu diét
mycobacterium va/hodc kim hdm sy sao chép ciia mycobacterium hodc phuong
phap diéu tri bénh nhifm mycobacterium & dong vt nhu gia stic va tht nudi, bao
gdm trau bo, ciru, dé, chd va méo, hodc ngudi, ké ca nguoi bi suy giam mién dich,
phuong phap nay bao gdm: cho mycobacterium tiép xtic v6i lwong hitu hidu ca
hop chét nhu dugc mo ta trong ban mé ta nay, nhd d6 tiéu diét mycobacterium
va/hodc kim hdm su sao chép cua mycobacterium, hodc phuong phap nay bao
gé)m cho ddng vat bi nhiém mycobacterium st dung Iugng hitu hiéu dé didu tri
bénh cua dugc phdm theo sang ché, trong d6 dugc phim chira hop chat c6 clu tao
14 cong thire I hodc hop chét ¢6 ciu tao 13 cong thirc I1Ta, hodc mudi dugc dung
cta né. Theo phuong 4n minh hoa, hdn hop 14 thanh phan cta dugc phdm dugc
md ta trong ban md ta ndy. Theo mdt phuwong 4n minh hoa khéc, viée tiép xuc xay

ra trong cac dieu kién ma cho phép dugc pham xam nhép vao mycobacterium.

Sang ché mé ta phwong phép tiéu diét mycobacterium va/hogc kim hdm su

sao chép clia mycobacterium hodc phuong phap diéu tri bénh nhiém
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mycobacterium & dong vat nhu gia suc va tha nuoi, bao gém trau bo, curu, dé, cho
va méo, hodc ngudi, ké ca ngudi bi suy giam mién dich, phuong phép nay bao
gbm: cho mycobacterium tiép xtic véi luong hiru hidu ctia hop chét hoic hdn hop
nhu dugc mo ta trong ban mo ta nay, nho do tiéu diét mycobacterium va/hodc kim
ham su sao chép clia mycobacterium, hodc phuong phép nay bao gdm cho dong
vét bi nhiém mycobacterium str dung lugng hitu hiéu dé diéu tri bénh cua duoc
pham chira hop chat hoic hdn hop nhu duge mé ta trong ban mé ta nay, trong d6
dugc phdm bao gdm hop chét c¢6 ciu tao 1a cong thire 11T hodc hop chit co ciu tao
la cong thirc I1la, hodc mubi dugc dung ctia n6. Theo vi du, hdn hop 12 thanh phén
ctia duge phdm duoc mo ta trong ban mo ta ndy. Theo mdt phuong 4n minh hoa
khéc, viée tiép xtic xay ra trong cac diéu kién ma cho phép dugc pham xam nhap

vao mycobacterium.

Theo phuong 4n minh hoa, mycobacterium bi ti€u diét hodc qua trinh sao
chép ctia n6 bi kim ham, hodc bénh nhiém mycobacterium duoc didu trj théng qua
viéc st dung qua duong miéng hdn hop nhu dugc md ta trong ban mo ta ny.
Theo phuong an minh hoa, mycobacterium bi tiéu diét, hodc qué trinh sao chép
ctia n6 bi kim him, hodc bénh nhiém mycobacterium duogc diéu tri thong qua viéc
str dung trong tinh mach hén hop nhu duge mé ta trong ban md ta nay. Theo
phuong an minh hoa, mycobacterium bi tiéu diét, hodc qua trinh sao chép ciia nd
bi kim ham, hodc bénh nhiém mycobacterium duoc didu tri thong qua viéc sir
dung dudi da hdn hop nhu dugc mé ta trong ban md ta nay, trong d6 hdn hop bao
gdm hop chat ¢ ciu tao 14 cong thire IIT hodc hop chét c6 ciu tao 1 cong thirc

[ITa, hodc mudi dugc dung cua no.

Theo céc phuong 4n minh hoa, mycobacterium duge cho tiép xtc véi hodc
bénh nhiém mycobacterium dugc diéu tri bang hdn hop nhu duoc mé ta trong ban
md ta ndy bao gdm chét tri liéu thir nhat ma 1a hop chit ¢ cdu tao 1a cong thirc
111 hodc hop chit c6 ciu tao 13 cong thire Illa hodc mubi ctia nd, va tiy ¥ bao gdm
chit tri liéu tht hai, tht ba, the tu, tht nim va tht sdu trong quan thé

mycobacterium bao gdm mycobacterium khang thuée cé dot bién tao ra su khang
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mdt hodc nhiéu thudc bat ky trong s6 chét tri liéu tiy ¥ thi hai, thi ba, thi tu, thi
nam va thr sau. Theo cac phuong 4n lién quan, chét tri liéu tiy ¥ thi hai, thi ba,
thir tu, thtr nam va thir sau, hoac mubi ctia no, 1a thudce chéng mycobacterium, cu
thé 13 thubc chdng mycobacteriuml di biét, t6t hon nira 1a thubc chdng

mycobacteriuml dat tiéu chuin chim séc d biét.

Sang ché mé ta phuong phap tidu diét va/hoic kim hdm su sao chép cla
mycobacterium ma gay ra hodc ¢é lién quan dén bénh & dong vat, hodc phuong
phép diéu tri bénh nhiém mycobacterium & dong vat, phuong phép nay bao gdbm
cho mycobacterium tiép xtc véi lugng hitu hiéu ctia hgp chét c6 ciu tao 13 cong
thire III hodc cong thirc I1la hodc mudi ctia nd, dé tidu diét va/hoic ngan ngura sy
sao chép cuia mycobacterium, hodc cho dong vat sir dung luong hitu hiéu dé diéu
tri bénh ctia hop chit c6 ciu tao 13 cong thire IIT hodc cong thirc I1la hoic mubi
cua no, trong d6 mycobacterium dugc chon tir Mycobacterium tuberculosis,
Mycobacterium avium ké ca céc phan loai (subsp.) Mycobacterium avium subsp.
avium, Mycobacterium avium subsp. hominissuis, Mycobacterium avium subsp.
silvaticum, va Mycobacterium avium subsp. paratuberculosis; Mycobacterium
balnei, Mycobacterium sherrisii, Mycobacterium africanum, Mycobacterium
microti, Mycobacterium  silvaticum, Mycobacterium  colombiense,
Mycobacterium indicus pranii, Mycobacterium gastri, Mycobacterium gordonae,
Mycobacterium hiberniae, Mycobacterium nonchromagenicum, Mycobacterium
terrae, Mycobacterium trivial, Mycobacteﬁum kansasii; Mycobacterium
malmoense; Mycobacterium simiae, Mycobacterium triplex, Mycobacterium
genavense,  Mycobacterium  florentinum,  Mycobacterium  lentiflavum,
Mycobacterium  palustre, ~ Mycobacterium  kubicae, =~ Mycobacterium
parascrofulaceum, Mycobacterium heidelbergense, Mycobacterium interjectum,
Mycobacterium szulgai; Mycobacterium branderi, Mycobacterium cookie,
Mycobacterium  celatum,  Mycobacterium  bohemicum,  Mycobacterium
haemophilum, Mycobacterium lepraemurium, Mycobacterium lepromatosis,
Mycobacterium  botniense,  Mycobacterium  chimaera,  Mycobacterium

conspicuum,  Mycobacterium  doricum,  Mycobacterium  forcinogenes,
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Mycobacterium  heckeshornense, ~Mycobacterium  lacus, Mycobacterium
monacense,  Mycobacterium  montefiorense, = Mycobacterium  murale,
Mycobacterium nebraskense, Mycobacterium saskatchewanenese,
Mycobacterium scrofulaceum, Mycobacterium shimoidel, Mycobacterium
tusciae, Mycobacterium xenopi, Mycobacterium intermedium, Mycobacterium
bolletii, ~ Mycobacterium  fortuitum,  Mycobacterium  foruitum  subsp.
acetamidolyticum, Mycobacterium boenickei, Mycobacterium perigrinum,
Mycobacterium  porcinum, Mycobacterium senegalense, Mycobacterium
septicum, Mycobacterium neworleansense, Mycobacterium houstonense,
Mycobacterium mucogenicum, Mycobacterium mageritense, Mycobacterium
brisbanense, Mycobacterium cosmeticum, Mycobacterium parafortuitum,
Mycobacterium austroafricanum, Mycobacterium diernhoferi, Mycobacterium
hodieri, Mycobacterium neoaurum, Mycobacterium prederkisbergense,
Mycobacterium aurum, Mycobacterium vaccae, Mycobacterium chitae,
Mycobacterium fallax, Mycobacterium confluentis, Mycobacterium flavenscens,
Mycobacterium madagascariense, Mycobacterium phlei, Mycobacterium
smegmatis, Mycobacterium goodie, Mycobacterium colinskui, Mycobacterium
thermoresistbile, ~Mycobacterium gadium,. Mycobacterium kormossense,
Mycobacterium obuense, Mycobacterium sphagni, Mycobacterium agri,
Mycobacterium aichiense, Mycobacterium alvei, Mycobacterium arupense,
Mycobacterium  brumae, Mycobacterium  canariasense, Mycobacterium
chubuense,  Mycobacterium  conceptionense, — Mycobacterium  duvalii,
Mycobacterium elephantis, Mycobacterium gilvum, Mycobacterium hassiacum,
Mycobacterium holsaticum, Mycobacterium immunogenum, Mycobacterium
massiliense, Mycobacterium moriokaense, Mycobacterium psychrotoleranse,
Mycobacterium pyrenivorans, Mycobacterium vanbaalenii, Mycobacterium
pulveris, Mycobacterium arosiense, Mycobacterium aubagnense, Mycobacterium
caprae, Mycobacterium clophenolicum, Mycobacterium floanthenivorans,
Mycobacterium kumamotonense, Mycobacterium novocastrense, Mycobacterium

parmense, Mycobacterium  phocaicum, Mycobacterium  poriferae,

-55-



29309

Mycobacterium rhodesiae, Mycobacterium seolense, Mycobacterium tokalense,
Mycobacterium  xenopi; — Mycobacterium  scrofulaceum; — Mycobacterium
abscessus;  Mycobacterium  chelonae,  Mycobacterium  haemophilum;
Mycobacterium leprae; Mycobacterium marinum; Mycobacterium fortuitum;
Mycobacterium bovis, Mycobacterium ulcerans, Mycobacterium pseudoshottsii,
Mycobacterium shottsii, Mycobacterium intracellulare; phitc hé Mycobacterium
tuberculosis (MTC); thanh phan phirc hé Mycobacterium avian-intracellulare
(MAIC) va thanh phan phtic hé Mycobacterium avium (MAC).

Theo cdc phuong an lién quan, mycobacterium la AMycobacterium
tuberculosis. Theo cac khia canh khac, mycobacterium 1a Mycobacterium avium,
Mycobacterium kansasii, Mycobacterium malmoense, Mycobacterium simiae,
Mycobacterium szulgai, Mycobacterium xenopi, Mycobacterium scrofulaceum,
Mycobacterium  abscessus,  Mycobacterium  chelonae,  Mycobacterium
haemophilum, Mycobacterium leprae, Mycobacterium marinum, M. fortuitum,
Mycobacterium bovis, M. bovis BCG, M. africanum, M. canetti, M. caprae, M.
microti, M. pinnipedi, M. leprae hodc Mycobacterium ulcerans. Theo cac phuong
4n lién quan, mycobacterium la cac phan loai (subsp.) cua Mycobacterium avium,
bao gdm Mycobacterium avium subsp. avium, Mycobacterium avium subsp.
hominissuis, Mycobacterium avium subsp. silvaticum, va Mycobacterium avium
subsp. paratuberculosis. Theo mdt phuong an lién quan khac, mycobacterium la
Mycobacterium intracellulare. Theo cac phuong é&n lién quan khac,
mycobacterium la thanh vién ctia phirc hé mycobacterium tuberculosis (MTC);
phitc hé mycobacterium avium (MAC) hodc phirc hé mycobacterium avian-
intracellulare (MAIC). Theo cac phuong an lién quan, mycobacterium 1a phirc hé
khong phai tuberculosis hodc nhanh gai ndi, bao gdm: phirc hé Mycobacterium
avium; nhanh gai néi Mycobacterium gordonae; nhanh gai nbi Mycobacterium
kansasii; nhanh gai néi Mycobacterium chelonae; nhanh gai ndi Mycobacterium
Sfortuitum; nhdnh gai néi Mycobacterium parafortuitum; va nhanh gai nbi
Mycobacterium vaccae. Theo phuong 4n lién quan, mycobacterium la

Mycobacterium tuberculosis.
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Theo phuong 4n minh hoa, mycobacterium trong cac phuong phap duoc
md ta trong ban mé ta nay bao gébm mycobacterium khang thude, cu thé 1a
Mycobacterium tuberculosis khang thudc hogc khang da thudc. Theo phuong 4n
minh hoa, mycobacterium khang thudc 14 thé d6t bién ctia mycobacterium duoc

mo t4 trong ban mo ta nay.
Phuong phép diéu tri va/hodc phong ngira bénh

Céc hon hop cua sang ché to ra hiéu nghiém doi voi mycobacterium, va do

d6 c6 kha nang dat dugc hiéu luc diéu tri bénh ¢ dong vat, bao gém nguoi.

Céac hop chat duge md ta trong ban mo ta nay, va’hodc cac ché phim
dugc mo ta trong ban mé ta nay thé hién tiém lyc d6i voi mycobacterium, va do

d6 c6 kha nang dat dugc hiéu qua chita bénh ¢ dong vét, bao gdm nguoi.

Sang ché mé ta phuong phap didu tri va/hodc phong ngira bénh. Phuong
phép nay bao gdm cho dong vit sir dung lugng hiru hiéu dé diéu tri bénh ctia hon
hop theo sang ché, du dé diu tri va/hodc phong ngira bénh. Theo vi dy, hdn hop
theo séang ché c¢6 thé duge sir dung trong viée chita bénh cho ngudi hodc dong vét,
cu thé 13 trong viéc diéu tri hodc dy phong bénh lién quan dén mycobacterium.

Theo vi dy, hdn hop duoc md ta trong ban md ta nay.

Sang ché mo ta phuong phap diéu tri va/hodc phong ngira bénh. Phuong
phap ndy bao gdm cho dong vt sir dung luong hitu hiéu dé diéu tri bénh ctia hop
chét nhu dugc mé ta trong ban md ta nay, hodc ché phdm nhu duge mo ta trong
ban mo ta nay, du dé didu tri va/hodc phong ngira bénh. Theo vi dy, hdn hop theo
sang ché c6 thé dugc st dung trong viéc chita bénh cho ngudi hodc dong vat, cu
thé 1a trong viéc diéu tri hodc du phong bénh lién quan dén mycobacterium. Theo

mot vi du, hon hop duoc mo ta trong ban mo ta nay.

Theo mdt phuwong 4n minh hoa khac, dong vat 1a nhu dugce dinh nghia trong
ban mo ta nay. Theo mét phuong an minh hoa khac, bénh 1a bénh toan than hodc

bénh ngoai da. Theo mot phuong an minh hoa khac, bénh 1a bénh duong hod hép.

-57-



29309

Céc chir viét tit

Pé mo ta sang ché, cac nguyén t6 héa hoc dugce x4c dinh theo bang tudn
hoan céc nguyén t6. Cac chit viét tit va cac ky hidu duge sir dung trong ban mo
ta nay 1a phu hop véi cach s dung thong thudng cua céc chit viét tit va cac ky
hiéu nhu vay ctia ngudi ¢ hiéu biét trung binh trong linh vuc héa hoc. Céc chit

viét tit sau day duoc sir dung trong ban mé ta nay:

AcOH axit axetic

AcxO anhydrit axetic

AIBN 2-2'-Azoisobutyronitril
BOC N-tert-butoxycarbonyl

BOC anhydride  di-fert-butyl dicarbonat

B,pin, bis(pinacolato)diboron diboron, con dugc goi la
4,4.4'4' 55,55 -octametyl-2,2'-bi(1,3,2-dioxabolan

Celite® chét tro loc chtra silic oxit c6 nhiéu tao cat dugc rira

béng axit (nhén hiéu ctia Manville Corp., Denver, Colorado)

CTAB

xetyltrimetylamoni bromua

CDs;OD metanol dugc dotori hda
DCM diclometan

DIAD diisopropyl azodicarboxylat
DIBAL-H diisobutyl nhom hydrua
DME dimetoxyetan

DCE dicloetan

DMF dimetylformamit
DMSO-d6 dimetylsulfoxit dugc dotori hoa
DMSO dimetylsulfoxit

ESI Ion hoéa dién tir phun

ES MS Khéi phd ké dién tir phun
Et,O dietyl ete

EtOH etanol
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EtOAc, EA
h
HPLC

KOAc
LCMS

mCPBA
MeNO,
MeOH
NBS

NCS

NIS

NXS
NaBH(OAc)3
NMR

PE

PPh;s

rt hodc r.t.
RT

SFC
t-BuOMe
TFA

THF

uv

Céc vi du dudi day minh hoa sang ché. Céac vi du nay la khong nham gioi

29309

etyl axetat

gio

sdc ky 16ng hiéu ning cao
kali axetat

Séc ky 16ng ghép khdi phd

axit meta-clo perbenzoic
nitrometan

metanol
N-bromsucxinimit
N-closucxinimit
N-idtsucxinimit
N-halosucxinimit

natri triaxetoxybohydrua
Phd cong hudng tir hat nhan
ete ddu mo
triphenylphosphin

nhiét do trong phong
thoi gian luu

sac ky 16ng siéu t6i han
metyl t-butyl ete

axit trifloaxetic
tetrahydrofuran

tia cuc tim

Vi du thue hién sang ché

han pham vi ctia sang ché, ma nham cung cap huéng dan cho ngudi 6 hiéu biét
trung binh trong linh vuc ndy dé didu ché va sir dung céc hop chét, cac ché pham,
va cac phuong phép theo sang ché. Trong khi cac phuong 4n cu thé cia sang ché

dugc md ta, nguodi ¢6 hiéu biét trung binh trong linh vuc nay can phai hiéu rang

-59-



29309

céc thay dbi va cai bién c6 thé dugc tao ra. Céc su chi dan téi cac vi du diéu ché
duogc thuc hién theo cach tuong ty véi hodc theo phuong phép chung cua cac quy
trinh diéu ché khéc, c6 thé bao gdm cac su thay doi vé cac thong s6 thong thuong
nhu thoi gian, nhiét do, didu kién xtr 1y, cac thay dbi nho vé luong chét phan tmg,

V.V.

Phé cong hudng tir hat nhan proton (‘"H NMR) duoc ghi, va do dich chuyén
héa hoc dugc bao cdo theo phan tridu (5) ving tlr truong thap tuong tmg véi tin
hiéu proton cuia tetrametylsilan (TMS) bang cach st dung dung mdi dugc dotori
hoéa khong hoan toan 1am chi thi. Céc chit viét tit d6i voi dit lidu NMR 1 nhu sau:
s = vach don, d = vach d6i, t = vach ba, q = vach bdn, M = vach bdi, dd = vach
d6i kép, dt = vach ba kép, app = biéu kién, br = rong. Khdi phd thu duoc bang
cach st dung k§ thuét ion héa dién tt phun (ES). Tét c& nhiét do déu dugc tinh
theo do C.

Xac dinh cau tric
Dang m& vong

NMR pha dung dich dugc thyc hién trén G26-CH; bang cach sir dung 13C
NMR va 'H NMR. Phé 'H véi viéc khir ghép cap dong nhan (100kHz DUMBO)
Phd duoc hiéu chinh vé d6 dich chuyén hoa hoc.

Phép gan clia cong hudng PC dugc xdc nhén boi s6 liéu NMR khac cua
hop chét twong ty G4-Cl. Cong hudng ctia C8 thé hién su ghép cip J voi hat nhan
tir cuc 1an cén 11B, dugc quan sat 1a 4 duong. DS dich chuyén hoa hoc cua C16
& 59,9 ppm 1a phu hop v6i dang vong ma. Dang vong dong ciia G26-CH3 dugc
mong doi 1a dat duge do dich chuyén héa hoc 12 khoang 69ppm ddi véi C16. Didu
nay co thé thiy dugc bang cach so sanh chét twong tu C4 H & Fig.3B véi d6 dich
chuyén héa hoc duoc thé hién dbi voi C16 ddi véi G26-CH; & Fig.3A. Do dich
chuyén hoa hoc twong tu ndy (céc Fig. tir 3C va 3D) ciing quan sat dugc béng thuc
nghiém trong phd NMR trang théi ran cta chét tuong tu G4-Cl ¢6 Cl & vi tri 4 clia
vong benzoxaborol chir khéng phai CHz nhu & G26-CHjs (so véi dinh cuc dai mo
trong phd & cac Fig. 3A, 3B, 3C va 3D).
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NMR trang thai rén con duoc thuc hién trén G26-CHs.

S6 liéu NMR trang thai rén (xem Fig.4) chi ra cdu tric déng vong. Phé *C
CP cong hudng carbon C16 c6 tri s& d6 dich chuyén héa hoc theo 1y thuyét 1a
60ppm, ma 14 pht hop véi ciu triic déng vong. Ngoai ra phé 'H-11B HETCOR
thu duge (xem Fig.5) thé hién su twong quan manh gitta cac proton B1 va OH &
céc tri s6 ppm cao. Pidu ndy ciing 1a phil hop voéi chu tric md vong véi proton —
OH gﬁn voi B1. Léy khdp voi dang vach tir cuc bac hai cua phé 11B thu duogc cac
tri s6 ma la twong tu v6i cac tri s6 dé cép trong tai liéu chuyén nganh dbi voi cac

cau tric md vong tuong tu.

Céc phén tmg bao gdm cac hydrua kim loai bao gbm lithi hydrua, lithi nhdm
hydrua, di-isobutylnhdm hydrua, natri hydrua, natri bohydrua va natri
triaxetoxybohydrua duogc thuc hién trong mdi truong argon trir phi c6 quy dinh

khac.

Céc quy trinh tong hop
Chét trung gian 1 (S)-tert-butyl ((7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

a) (Z)-1-(pyridin-2-y1)-N-((1R)-1,7,7-trimetylbixyclo[2,2,1 heptan-2-

yliden)metanamin

>y
NH
[ N
BF,OFEt s
0 R N

Hdn hop gdm (+)-camphor (371g, 2,44mol), pyridin-2-ylmetanamin (277g,
2,56mol) va BF3.Et,0 (17g, 0,12mol) trong toluen (3,7L) dugc nap vao binh thot
cb day tron loai 5 L c6 gan bay Dean Stark, binh ngung hdi luu, nhiét ké va cong
thodt nito. Hén hop nay dugc gia nhiét dén hdi luu bing cach loai bo dang phi
nudc trong 20h. Hon hop ndy duge 1am ngudi xubng 15°C va dugc lam dirng phan
g bang nudc natri bicarbonat 5% (2,5L), pha hitu co dugc tach va dugce rira
bang nude (1,25 L x 2), sau d6 hdn hop ndy dugc cd dén 2 L trong chan khong.
Chét can dugc sit dung trong bude tiép theo ma khong can tinh ché thém. '"H NMR
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(400 MHz, DMSO-dy): 8,47-8,48 (d, J = 4,4 Hz, 1H), 8,77-8,74 (t, J = 7,6 Hz,
1H), 7,43-7,41 (d, J = 8,0 Hz, 1H), 7,25-7,22 (dd, J = 4,8 Hz, 1H), 4,49-4,38 (dd,
I = 16,4 Hz, 2H), 2,46-2,42 (m, 1H), 1,97-1,93 (m, 2H), 1,84-1,79 (m, 1H), 1,71-
1,64 (m, 1H), 1,33-1,22 (m, 2H), 0,93 (s, 3H), 0,92 (s, 3H), 0,73 (s, 3H). LCMS:
[M+H]* = 243,

b)  (1R)-1,7,7-trimetyl-N-(pyridin-2-ylmetyl)bixyclo[2,2,1]heptan-2-amin

= Pt/C/HJ/toluen H —
=N > N
S/ s
N N

5% Pt/C (40g) duoc nap vao binh chiu &p 5 L, tiép theo 13 dung dich chia
(Z)-1-(pyridin-2-y1)-N-((1R)-1,7,7-trimetylbixyclo[2,2,1 Jheptan-2-

yliden)metanamin (2,44mol) trong toluen (2L). Binh dugc tao 4p bang 100psi
hydro trong khoang thoi gian 13 12h. Chét rin duoc loc qua Celite® va banh loc
duogc rira bang toluen (1L). Chét loc duoc ¢d trong chan khéng dé thu duoc san
phiam mong mubn (thu duoc 435g, hiéu suét tdng: 73%, qua hai buéc) & dang chat
dau mau vang xam. '"H NMR (400 MHz, DMSO-d;): 8,49-8,48 (d, J = 4,8 Hz,
1H), 7,75-7,71 (t,J = 7,6 Hz, 1H), 7,40-7,38 (d, J = 7,6 Hz, 1H), 7,24-7,21 (dd, J
= 5,2 Hz, 1H), 3,79-3,64 (dd, J = 14,4 Hz, 2H), 2,53-2,49 (m, 1H), 1,99 (s, 1H),
1,68-1,42 (m, 5H), 1,05 (s, 3H), 0,87 (s, 3H), 0,78 (s, 3H), LCMS: [M+H]" = 245.

c) 3-(2-(benzyloxy)etoxy)benzaldehyt

BnO
OH

10
Br/\/OBn
0 K,CO,, DMF
_0

Dung dich chtra 3-hydroxybenzaldehyt (2,90kg, 23,75mol), va ((2-
brometoxy)metyl)benzen (4,26kg, 19,79mol) trong DMF (9,3L) duoc bd sung
thém K,CO; (3,83kg, 27,70mol). Hon hop phan tmg dugc khudy & r.t. trong 24h.
Nudc (15L) va tert-butyl metyl ete (23L) duoc thém vao hon hop phan tmg. Pha
hitu co duge tach va dugce rira 1an luot bang NaOH IN (2X15L) va nuée (15L),
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rdi duge ¢d dén mire téi thiéu. Etanol (23L) duge b sung vao va dung dich duoc
cb trong chan khong dé thu duoc san phdm mong muén (4,7kg, 93%) & dang chét
dau khéng mau. 'H NMR (400 MHz, DMSO-d): 9,98 (s, 1H), 7,55-7,52 (m, 2H),
7,46 (s, 1H), 7,36-7,34 (m, 4H), 7,32-7,26 (m, 2H), 4,57 (s, 2H), 4,25-4,22 (t, ] =
4,4 Hz, 2H), 3,80-3,78 (t, J = 4,4 Hz, 2H). LCMS: [M+Na]" = 279.

d)  (S)-1-(3-(2-(benzyloxy)etoxy)phenyl)-2-nitroetanol

BnO

BnO1 \Lo

0 .
Cu(OAGc), (chat xic tic)
DIPEA , MeNO, , EtOH WOH
_0

NO,

Hon hop gdm ddng (II) axetat (167g, 0,92mol), (1R)-1,7,7-trimetyl-N-
(pyridin-2-ylmetyl)bixyclo[2,2,1 ]heptan-2-amin (269g, 1,10mol) trong etanol
(19L) duoc khudy & rt. trong 1h, sau d6 dung dich chta 3-(2-
(benzyloxy)etoxy)benzaldehyt (4,70kg, 18,34mol) trong etanol (5L) dugc thém
vao. HOn hop phan tng duoc 1am ngudi xudng khoang nhiét do tir -30°C dén
-40°C, rdi nitrometan (9,9 L, 183,40mol) dugc bd sung ting giot vao, duy tri nhiét
d6 dudi -30°C, tiép theo 13 bd sung diisopropyletylamin (285g, 2,20mol). Hon hop
phan tmg duoc khudy & -30°C trong 24h, rdi dugc 1am dimg phan tmg bing axit
trifloaxetic (314g, 2,75mol). HCI 1N (24L) va TBME (47L) dugc thém vao dung
dich tao thanh. Pha hitu co d& duoc tach dugc rira bang nudc (24L) rdi duoc co
trong chan khéng. Chét cin duoc bd sung vao hdn hop gdm ete dau mo/etyl
axetat=5:1 (10L). Tiép d6, chat ran mau vang duoc két tia, va duoc thu gom bang
cach loc bang phu Buchner va duoc lam khé trong chén khong & 40°C trong 6
gior dé thu dugc san phdm mong mubn (5,00kg, 86%) & dang chét rin miu tréng.
'H NMR (400 MHz, DMSO-dy): 7,38-7,25 (m, 6H), 7,03 (s, 1H), 7,01-6,99 (d, J
=7,6 Hz, 1H), 6,90-6,87 (dd, J = 8,0 Hz, 1H), 6,09-6,08 (d, ] = 5,2 Hz, 1H), 5,26-
5,22 (m, 1H), 4,86-4,82 (dd, J = 12,4 Hz, 1H), 4,57-4,51 (m, 3H), 4,15-4,13 (m,
2H), 3,78-3,76 (t, ] = 4,8 Hz, 2H). LC-MS: [M+Na]" = 340.
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e) (S)-1-(3-(2-(benzyloxy)etoxy)phenyl)-2-(dibenzylamino)etanol

hydroclorua

BnO. Bno\l\
1 ]
1.Pd/PYC/H,/EtOH
[ S—————
~OH 2, benzyl bromit ~OH
KoCO3, EIOH HCI
NO, Nan

10% Pd/C (800g) va 10% Pt/C (200g) dugc nap vao binh chiu ép, tiép theo
la dung dich chtra (S)-1-(3-(2-(benzyloxy)etoxy)phenyl)-2-nitroetanol (5,00kg,
15,76mol) trong etanol (50L). Binh duoc tao 4p bang 100psi hydro trong 12h &
r.t.. Chét rin duogc loc qua Celite® va banh loc duoc rira bing etanol (5L). Lan
luot bd sung K,COs (4,80kg, 34,67mol) va benzyl bromua (5,93kg, 34,67mol)
vao chat loc. Hon hop phan tmg dugce khudy & r.t. trong 24h. Chéat ran duoc loc
va duoc rira bang etanol (1L). Chét loc duoc pha lodng bing nudc (20L) rdi duge
gia nhiét dén 50°C. Dung dich duogc khuéy & 50°C trong 30 phut roi HC1 dam dic
(1,5L) duogc bd sung timg giot vao trong 1h. Hdn hop ndy dugc lam ngudi xudng
0°C va dugc gitt & 0°C trong 30 phut nita. San phém dugc loc va duogc rira béng
nude etanol 20% (1L) dé thu duge mudi clorua ctia san phim mong mudn (5,00kg,
63% qua hai buéc) & dang chét rin khéng mau. '"H NMR (400 MHz, DMSO-dy):
10,67 (s, 1H), 7,72-7,68 (m, 4H), 7,47-7,45 (m, 6H), 7,38-7,26 (m, 5H), 7,25-7,21
(t,J=17,6 Hz, 1H), 6,86-6,84 (d, J = 8,0 Hz, 1H), 6,77 (s, 1H), 6,77-6,75 (d, J =
7,2 Hz, 1H), 6,36 (s, 1H), 5,04-5,02 (d, J = 9,2 Hz, 1H), 4,58 (s, 2H), 4,51-4,38
(m, 4H), 4,09-4,07 (t,J = 4,0 Hz, 2H), 3,77-3,75 (t,J = 3,2 Hz, 2H), 3,13-2,96 (m,
2H). LC-MS: [M+H]" = 468.
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f) (S)-7-(2-(benzyloxy)etoxy)-3-
((dibenzylamino)metyl)benzo[c][1,2]oxaborol -1(3H)-ol

BI’TO1 BnO\L

(¢}

O
nBuli, B(OMe),, toluen B/OH
\
WOH O
HCI B
Nen, TNBn,

Dung dich chta (8)-1-(3-(2-(benzyloxy)etoxy)phenyl)-2-
(dibenzylamino)etanol hydroclorua (3,85kg, 7,64mol) trong toluen khan (39L) ¢
-30°C trong méi trudng N, duoc bd sung thém timg giot n-BuLi (15,3 L,
38,20mol) trong 6h. Sau khi bd sung, hon hop nay dugc khudy & -30°C trong 1h
nfta, roi duoc lam ngudi xuéng -70°C; trimetyl borat (3,97kg, 38,20mol) dugc bd
sung ting giot vao, duy tri nhiét d¢ dudi -60°C. Sau khi bd sung, hdn hop phan
g dugc 1am 4m dén r.t. va dugc khudy qua dém. Phan Gmg duoc 1am dimg bing
nudc NaHCO; 5% (20L) va duoc khudy ménh liét trong 15 phut, huyén phu thu
duoc duge loc va chét loc duge tach. Lép hitu co duge rua béng nudc (20 L x 3)
va dugc cd trong chan khong va chit cin duoc tinh ché bang sic ky gel rira giai
bing ete diu mo/etyl axetat=5:1 dé thu dugc san phdm mong muén (1,80kg, 48%)
& dang chét rdn mau vang. '"H NMR (400 MHz, DMSO-dj): 8,81 (s, 1H), 7,39-
7,22 (m, 16H), 6,82-6,80 (d, J = 7,6 Hz, 1H), 6,72-6,70 (d, ] =7,6 Hz , 1H), 5,34-
5,31 (dd, J = 7,6 Hz, 1H), 4,60 (s, 2H), 4,22-4,19 (t, J = 4,4 Hz, 2H), 3,80-3,72
(m, 6H), 2,88-2,84 (dd, J = 13,6 Hz, 1H), 2,47-2,45 (dd, J = 10 Hz, 1H). LC-MS:
[M+H]" = 494.
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g) (S)-(7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[ cd]azulen-2-

yl)metanamin hydroclorua

(0] OH /
4 Pt/C/H,/MeOH B\o
_—
\
_ 0 > HCI

“—NH,

BnO

1

“~NBhn,

10% Pd/C (180g) dugc nap vao binh chiu 4p, tiép theo 14 dung dich chira
(S)-7-(2-(benzyloxy)etoxy)-3-((dibenzylamino)metyl)benzo[c][1,2]oxaborol-
1(3H)-ol (1,80kg, 3,65mol) trong metanol (18L), toluen (3,6L) va HCI 1IN (4L).
Binh dugc tao 4p bing 100psi hydro trong khoang thoi gian 13 12h & 50°C. Chét
rin duoc loc qua Celite va banh loc dugc rira bing metanol (1L). Chét loc dugc
¢d trong chan khong va chét cin duge xtr ly bang 2-propanol (3,6L), duoc khudy
& r.t. trong 30 phut. Chét rén tao thanh dugc thu gom bang cach loc va duoc ria
biang 2-propanol (500ml), dugc lam kho trong chan khong ¢ 50°C trong 6 gid dé
thu duoc san phdm mong mudn (680g, 77%) & dang chét bdt mau vang xam. 'H
NMR (400 MHz, DMSO-dy): 8,38 (s, 3H), 7,52-7,48 (t, J = 8,0 Hz, 1H), 7,17-
7,15 (d, J = 7,6 Hz, 1H), 6,92-6,90 (d, J = 7,6 Hz, 1H), 5,55 (m, 1H), 4,71-4,68
(m, 1H), 4,38-4,22 (m, 3H), 3,53-3,50 (m, 1H), 2,91-2,86 (m, 1H). LC-MS:
[M+H]" = 206.

h)  (S)-tert-butyl ((7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metyl)carbamat
N N
g Boc,O(1 eq.), B8
o  _EtaN,DCM, rt o
> HCI
“—~NH, —NHBoc

Dung dich chira (S)-(7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin hydroclorua (390g, 1,62mol) va Et;N
(163,4g, 4,85mol) trong DCM (4,6L) duoc bd sung thém timg giot (Boc),0
(353,0g 1,62mol) trong 2h & r.t.. Sau khi bd sung, hdn hop phan tng duoc khudy
d r.t. trong 3h nita. Phan Ung duogc lam ding bang HCI IN (4L) va pha hitu co
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duogc tach va duoc rira bing nude (4L), duoc cb trong chan khong dé thu dugc
san phdm mong mudn (460g, 93%) & dang chét rdn mau tring nho. "H NMR
(400 MHz, DMSO-dg): 7,46-7,42 (t, J = 7,6 Hz, 1H), 7,07 (s, 1H), 7,02-7,00 (d,
J=172Hz, 1H), 6,87-6,85 (d, J = 8,0 Hz, 1H), 5,27 (m, 1H), 4,68-4,65 (m, 1H),
4,34-4,18 (m, 3H), 3,41(s, 1H), 3,14-3,08 (m, 1H), 1,38 (s, 9H). LC-MS: [M-55]
=250.

Vidu2 (S)-(3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-
2-yl)metanamin (G26-CHj3)

a) (S)-tert-butyl ((3-brom-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

0 o
B, NBS, DCE B,
— >
O 559, 24h 0
“~NHBoc B ~NHBoc

Dung dich chta (S)-tert-butyl ((7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metyl)carbamat (3g, 9,81mmol) va NBS (1,92g,
10,8mmol) trong 50ml dicloetan dugc khudy & 55°C trong 24 gio. Tiép d6, hdn
hop nay dugc rét vao 150ml nude, dugce chiét bing etyl axetat (150ml), dugc rira
bang nude (100ml) va nude mudi (100ml). Lép hitu co duge lam khod béng natri
sulfat khan, duoc loc va dugc co trong chan khong. Chét cin duoc tinh ché bang
sc ky silica gel, rira giai bang hdn hop gOm etyl axetat va ete ddu mo (1:4) dé thu
dugc hop chit d& muc (3,5g, 93%) & dang chét dau mau vang nhat. LC-MS: 384
[M+H]+.
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b)  (S)-tert-butyl ((3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

O/“\ Or—\o
]O SnMe4 B’
B‘o Pd(PPhy)s, DMF o
/ 90 °C, qua dém L
£ ~NH
Br “~NHBoc¢ Boc

Dung dich chira (S)-tert-butyl ((3-brom-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metyl)carbamat (500mg, 1,3 Immol),
tetrametylstannan (0,822g, 4,57mmol) va Pd(Phs)s (151mg, 0,13 1mmol) trong
10ml DMF duoc khir khi bang N, trong séu lan. Tiép d6, hdn hop ndy dugc gia
nhiét & 90°C trong 16 gid. Hon hgp phan tmg duoc 1am ngudi xudng nhiét do
trong phong, rdi hdn hgp nay duge rét vao 25ml nude, duge chiét bang etyl
axetat (25ml), dugc rira bang nude (15ml) va nude mubi (15ml). Lép hitu co
dugc lam khé bing natri sulfat khan, duge loc va duge cd trong chén khong.
Chét can dugc tinh ché bang séc ky silica gel, rira giai bing hdn hop gdm etyl
axetat va ete ddu mo (1:6) dé thu duoc hop chét d& muc (150mg, 36%) & dang
chét ddu mau vang nhat. LC-MS: 320 [M+H]+.

c)  (S)-(3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metanamin hydroclorua

omp O/‘”\O
@B; 1) TEA, DCM, tt, 2 h @,\B;
O - > O Hai
% 2) HCldgmdae, THF !
“NHBoc ~NH

Dung dich chtra hop chét (S)-tert-butyl ((3-metyl-7,8-dihydro-2H-1,6,9-
trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (150mg, 0,47mmol) va TFA
(0,6ml) trong 5ml DCM dugc khudy & nhiét d§ trong phong trong 2 gid. Dung
moéi duge cho bay hoi & 40°C & 4p suét giam va chét can dugc xir Iy bang 2M HCl
trong Et,0, sau d6 duogc rira bang Et,O (10ml) dé thu duoc hop chit d¢& muc
(13,6mg, 11%) & dang chét rdn mau tring. LC-MS: 220,1 [M+H]+. IHNMR (400
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MHz, CD;0D): § 7,30 (d, 1H, J=8), 6,87 (d, 1H, J=8), 5,54 (brs, 1H), 4,67 (brs,
1H), 4,46-4,17 (m, 3H), 3,68 (brs, 1H), 2,99-2,93 (m, 1H), 2,33 (s, 3H).

Vidu3 (S)-(3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-
2-yl)metanamin (G27-phenyl) |

a)  (S)-tert-butyl ((3-phenyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

O[‘\O @'SH(WBU);;

/

B‘o Pd(PPhy),. DMF
/ 90 °C, qua dém
Br  —NHBoc

Dung dich chtra hop chat (S)-tert-butyl ((3-brom-7,8-dihydro-2H-1,6,9-
trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat ~ (400mg, 1,04mmol),
tributyl (phenyl)stannane(1,68g, 4,58mmol) va Pd(Phs3)s; (151mg, 0,131mmol)
trong 10ml DMF duoc khir khi bang Nj trong sau lan. Tiép d6, hdn hop nay duoc
gia nhiét & 90°C trong 16 gio. Hon hop phan tmg dugc 1am ngudi xubng nhiét do
trong phong, rdi hdn hop nay duoc rét vao 20ml nude, dugce chiét bang etyl axetat
(15ml), dugc rira bang nude (10ml) va nude mudi (10ml). Lép hitu co duge 1am
kho b??mg natri sulfat khan, duoc loc va dugc co6 trong chan khong. Chét cin dugc
tinh ché bang séc ky silica gel, rira giai bang hén hop gdm etyl axetat va ete dau
md (1:6) dé thu dugc hop chit d& muc (140mg, 35%) & dang chét ddu mau vang
nhat. LC-MS: 382 [M+H]+.
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b)  (S)-(3-phenyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metanamin hydroclorua

Q o)

1) TFA, DCM, i, 2 h
B ——
2) HCldim die, Et,O

“~NHBoc

Dung dich chita hop chét (S)-tert-butyl ((3-phenyl-7,8-dihydro-2H-1,6,9-
trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (140mg, 0,37mmol) va TFA
(0,5ml) trong Sml DCM dugc khudy & nhiét d trong phong trong 2 gid. Dung
mdi duoc cho bay hoi & 40°C & 4p suat giam va chét can dugce xir Iy biang 2M HCl
trong Et,0, sau d6 dugc rira bang Et,0O (10ml) dé thu duoc hop chét d& muc
(45mg, 39%) & dang chét rin mau trang. LC-MS: 282,1 [M+H]+. 1H NMR (400
MHz, DMSO-d6): 6 8,17-7,86 (m, 3H), 7,49-7,38 (m, 5H), 7,05 (d, 1H, J=8), 6,01
(brs, 1H), 4,78-4,68 (m, 1H), 4,46-4,24 (m, 3H), 3,32 (brs, 1H), 3,01-2,84 (m,
1H).

Vidu 4 (S)-(3-(thiophen-2-yl)-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin (G28-thienyl)

a) (S)-tert-butyl ((3-(thiophen-2-yl)-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

0/"‘\0 @7
{ | Sn(n-Bu
B\ S ( )3

Pd(POPh3)4, DMF
c, qua dém

Dung dich chtta hop chat (S)-tert-butyl ((3-brom-7,8-dihydro-2H-1,6,9-
trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat ~ (400mg, 1,04mmol),
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tributyl(thiophen-2-yl)stannan  (1,37g, 3,66mmol) va Pd(Phs;); (120mg,
0,104mmol) trong 10ml DMF dugc khir khi bing N, trong sau lan. Tiép d6, hdn
hop nay duoc gia nhiét & 90°C trong 16 gid. Hon hop phan tmg duge lam ngudi
xudng nhiét do trong phong, rdi hdn hop nay duogc rét vao 20ml nuée, duge chiét
bing etyl axetat (12ml), duoc rira bang nude (10ml) va nude mudi (10ml). Lép
hitu co dugc lam kho béng natri sulfat khan, dugc loc va dugc c6 trong chén
khong. Chét can duoc tinh ché bang sic ky silica gel, ria giai bing hdn hop gém
etyl axetat va ete diu mo (1:5) dé thu duoc hop chét d& muc (160mg, 40%) & dang
chét ddu mau vang nhat. LC-MS: 388 [M+H]+.

b)  (S)-(3-(thiophen-2-yl)-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin hydroclorua

1) TFA, DCM, 1t, 2 h

30

{ 2) HCldamdge, ERL,O
“~NHBoc

Dung dich chtra hop chét (S)-tert-butyl ((3-(thiophen-2-yl)-7,8-dihydro-
2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (160mg,
0,41mmol) va TFA (0,6ml) trong Sml DCM dugc khudy & nhiét do trong phong
trong 2 gio. Dung moi dugc cho bay hoi ¢ 40°C ¢ ap sut giam va chét cin dugc
xtt Iy bang 2M HCI trong Et,0, sau d6 dugc ria bing Et,0 (10ml) dé thu duoc
hop chét d& muc (38,2mg, 29%) & dang chét rin mu tring. LC-MS: 288,1
[M+H]+. 1H NMR (400 MHz, DMSO-d6): § 7,99 (brs, 3H), 7,67 (d, 1H, J=8),
7,57 (d, 1H, J=8), 7,29 (d, 1H, J=4), 7,18 (d, 1H, J=4), 7,03 (d, 1H, J=12), 6,02-
5,96 (m, 1H), 4,72-4,68 (m, 1H), 4,41 (brs, 2H), 4,29-4,18 (m, 1H), 3,00-2,93
(m, 1H), 2,65-2,52 (m, 1H).
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Vidu5 ((25)-3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin

a) 2-brom-3-(2-hydroxypropoxy)benzaldehyt

OH
OH g \/(
r OH 0

B

—_— > Br
_0 KyCOs,
DMF, 100°C O

Dung dich chira 2-brom-3-hydroxybenzaldehyt (6,0g, 29,85mmol), 1-
clopropan-2-ol (8,46g, 89,55mmol) va K,CO; (8,24, 59,7mmol) trong DMF
(100ml) duge khudy & 100°C qua dém. Tiép d6, hdn hop phan ting duge 1am ding
bing cach bd sung nude (4L) rdi duoc chiét bang EtOAc (3x1,5L). C4c 16p hitu
co hdn hop duoc rira bang nude mubi (250ml), duge 1lam kho bang Na,SO, khan
va dugc c6 dén khé trong chan khong. Chét can dugc tinh ché béng cach séc ky
cot trén silica gel (ete ddu mo: etyl axetat =5:1 dén 2:1) dé thu dugc hop chét dich
& dang chét tho (8,77g). MS (ESI) m/z =259/261 [M +H]".

b) 3-(2-hydroxypropoxy)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzaldehyt

OH \[OH
T o o
o Pin,B,, KOAC B
Br ey ‘0
Pd(dppf)Cl,, dioxan _0
_0

Dung dich chta 2-brom-3-(2-hydroxypropoxy)benzaldehyt (8,77g,
34mmol) 4,4,4'4'5)5,5',5'-octametyl-2,2'-bi(1,3,2-dioxabolan) (17,27g,
68mmol), Pd(dppf)Cl, (2,49g, 3,4mmol) va KOAc (9,99g, 102mmol) trong
dioxan (200ml) dugc khudy & 100°C qua dém. Tiép d6, hdn hop phan tmg duoc
lam ding bing cach bd sung nude (200ml) rdi duoc chiét bang EtOAc (3x200ml).

-72-



29309

Céc 16p hitu co hdn hop duoc rira bang nuée mudi (250ml), duge 1am khd bing
Na,SO; khan va dugc c6 dén khé trong chan khong. Chit can duoc tinh ché bang
cach sic ky cot trén silica gel (ete ddu mo: etyl axetat =5:1 dén 1:1) dé thu duoc

hop chit dich & dang chét tho (6g). MS (ESI) m/z =307 [M +H]".

c) 8-metyl-2-(nitrometyl)-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen

ovoen 8
CH3NO,, NaOH B’\
@ THF/H,0 C[{
NO,

Dung dich chtta NaOH (261,4mg, 6,54mmol) trong nuéc (8ml) duge bd
sung nitrometan (1,2g, 19,6mmol) & 5-10°C. Sau khi khudy trong 15 phiit & 5-
10°C, CTAB (0,19g, 0,52mmol) dugc bd sung vao hdn hop phan tng va tiép theo
[a bd sung 3-(2-hydroxypropoxy)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzaldehyt (2,0g, 6,54mmol) & 5-10°C. Hon hop phan tmg dugc khudy & rt
trong 5h. Hon hop phan tmg duoc axit hoa dén do pH=1 bang cach sir dung axit
clohydric lodng va dugc khudy & rt qua dém. Hon hop phan ting duoc loc dé thu
duogc hop chét dich (541mg, 33%).

d)  (8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metanamin axetat

o
Pd(OH)2 HOAc B,
o
HOAc

NH,

Dung dich chira 8-metyl-2-(nitrometyl)-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen (541mg, 2,173mmol) va paladi hydroxit (300mg) trong axit
axetic (10ml) dugc lac trong méi trudng Ha qua dém & nhiét do trong phong. Hon
hop nay duoc loc loc qua tAm Celite va chét loc duoc ¢ trong chan khong dé thu

duoc hop chét thé (350mg). MS (ESI) m/z = 220 [M +H]*.
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e) tert-butyl ((8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-
2-yl)metyl)carbamat

o
Bp BOCzo
TEA/DCM
HOAc
NHBoc

NH,

Hon hop gdm hop chét thé (8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin axetat (3,0g, 10,75mmol) va trietylamin
(6,5g, 64,5mmol) trong diclometan (100ml) & 0°C dugc bd sung di-tert-butyl
dicarbonat (3,5g, 16,13mmol) va hdn hop nay duoc khudy trong 2h & nhiét do
trong phong. Phan tmg duoc 1am dimg bang NaHCO; béo hoa (15ml) va hdn hop
thu dugc duogc chiét bing EtOAc (3x80ml), cac 16p hitu co hdn hop duge lam kho
bang Na,SO, khan va dugc ¢b trong chan khong. Chit cin duge tinh ché bing
HPLC diéu ché bang cach st dung cot Daisogel C18 10 (250 x 50mm), duoc ria
giai bing gradien nudc/axetonitril (0,05%TFA) dé thu duge san phdm (700mg).
MS (ESI) m/z = 264 [M-56]". 'TH NMR (300 MHz, DMSO-dy): & 7,44-7,39 (m,
1H), 7,01-6,98 (m, 2H), 6,88-6,85 (m, 1H), 5,24 (m, 1H), 4,52-4,44 (m, 2H), 4,18-
4,00 (m, 1H), 3,39-3,36 (m, 1H), 3,15-3,06 (m, 1H), 1,42-1,09 (m, 15H).

f) tert-butyl ((3-brom-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

o T v
¢ NBS,AIBN g
B, \o
O CHyCN, 90°C
Br NHBoc

NHBoc

Dung dich chta fert-butyl ((8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metyl)carbamat  (180mg, 0,564mmol) va 1-
brompyrolidin-2,5-dion (120mg, 0,677mmol) trong CH;CN (20ml) duoc bd sung
2,2'-Azobis(2-metylpropionitril (9,2mg, 0,056mmol) va hon hop nay duoc khudy
trong 2h & 90°C. Tiép d6, hdn hop phan tmg duoc ¢b trong chan khéng cao va
chét cin dugc tinh ché bing HPLC diéu ché bang cach sir dung cot Gemini® C18
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51 (150 x 21,2 mm) duogc rira giai bang gradien nudc/axetonitril (0,05% TFA) dé
thu dugc san phim (60mg). MS (ESI) m/z = 342/344 [M -56]".

g)  tert-butyl ((3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd] azulen-2-y1)rnetyl)carbamat

@:B{ P«f;‘h”l"“ DMF @1&
790°C. quadem qua dém

NHBoc NHBoc

Dung dich chira tert-butyl ((3-brom-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-
9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (1 dwong luong), tetrametylstannan
(x4p xi 3,5-4,5 duong luong, xap xi 3,9 duong lugng) va Pd(Phs)s (x4p xi 0,01
dén 0,5 duong luong, xap xi 0,1 duong lugng) trong DMF c6 thé duoc khir khi
bang N,. Tiép d6, hdn hop nay c6 thé duoc gia nhiét trong khoang tir 50°C va
150°C (vi du, khoang 90°C) trong tir 4 gi¢ va 24 gio (vi du tir 16 gio). Hon hop
phan tmg c6 thé dugc lam ngudi xubng nhiét do trong phong, rdi hdn hop nay co
thé duoc rét vao nuée, co thé duoc chiét béng etyl axetat, va co thé dugc ria béng
nude va nude mudi. Lop hitu co ¢6 thé dugc 1am kho bing natri sulfat khan, duoc
loc va duge cd trong chan khong. Chét cin c6 thé duoc tinh ché bang sic ky silica
gel, rira giai bang hdn hop gOm etyl axetat va ete dAu mé dé thu duoc hop chit dé

muc.

h)  (3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metanamin hydroclorua

o oi
i
B, DTFADCMt2h B’
JoR
2) HCH3gw die, THF
NHBoc

Dung dich chtra tert-butyl ((3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat va TFA trong Sml DCM c6 thé duoc
khudy & nhiét do trong phong trong 2 gid. Dung mdi c6 thé dugc cho bay hoi &
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ap suét giam va chit cin c6 thé dugc xir Iy bang 2M HCl trong ete, sau d6 cd thé

dugc rira bang ete dé thu duoc hop chét dé muc.

Vidub6 (3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin

a) 2-brom-3-(2-hydroxy-2-metylpropoxy)benzaldehyt

OH
OH

B (0]

6 |

Dung dich chita 2-brom-3-hydroxybenzaldehyt (7,5g, 37,3mmol), 1-clo-2-
metylpropan-2-ol (9,4g, 85,6mmol) va Na,CO; (6,7g, 63,2mmol) trong 70ml
DMSO duge khudy & 140°C trong 3 gid. Tiép d6, hdn hop nay duoc lam ngudi
xubng nhiét d6 trong phong, dugc rét vao 300ml nude, duge chiét bing etyl axetat
(600ml), duoc rira bing nude (300ml), nuée mudi (50ml), duge lam khd bang
natri sulfat khan. Dung mdi dugc cho bay hoi ¢ 40°C duéi ap sut giam va chét
cdn duge tinh ché bang séc ky silica gel, rira giai bing hdn hop gdm etyl axetat va
ete ddu moé (1:3) dé thu duoc hop chéit d& muc (9,2g, 90,3%) & dang chét dau
khéng mau. '"H NMR (300 MHz, CDCl): § 10,43 (s, 1H), 7,54 (dd, 1H, J1=3,0,
J2=1,5), 7,40~7,34 (m, 1H), 7,54 (dd, 1H, J1=3, J2=7.5), 3,90 (s, 2H), 1,42 (s,
6H).

-76-



29309

b)  3-(2-hydroxy-2-metylpropoxy)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)benzaldehyt

o O
Br PinyB,, KOAC é\O
C@ Pd(dppf)Cly @;
5 5
Dung dich chtra 2-brom-3-(2-hydroxy-2-metylpropoxy)benzaldehyt (9,2g,

33,7mmol), Pin,B; (17,1g, 67,4mmol), KOAc (9,9g, 101,1mmol) va Pd(dppf)Cl
(2,5g) trong 240ml 1,4-dioxan dugc khir khi béng N, trong sdu lan. Tiép do6, hdn

Ab:H —EOH &

hop phan tmg dugce khudy & 99°C trong méi trudng nito trong 16 gid. Hoén hop
phan tmg duoc lam ngudi, dugc loc, sau d6 dugc cho bay hoi & 40°C dudi ap suét
giam va chét cin duoc tinh ché bang sic ky silica gel, rira giai bang hdn hop gbém
etyl axetat va ete ddu mo (1:5) dé thu duoc hop chét d& muc (10g, chét tho) chira
san phidm phu de-Br (duoc st dung truc tiép trong budc tiép theo ma khong can

tinh ché thém).

c) 8,8-dimetyl-2-(nitrometyl)-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen

JEOH ~
0 93% ? o
i :B\O CH3NO,, NaOH C[B{i

(i) NO,

Dung dich d& duoc khudy chira 3-(2-hydroxy-2-metylpropoxy)-2-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzaldehyt (10g, 31,3mmol) va
CH3NO; (5,7g, 93,8mmol) trong 100ml THF duogc b sung dung dich chira NaOH
(1,25g, 31,3mmol) trong 60ml nudc & nhiét do trong phong. Tiép d6, hdn hop
phan Gng dugc khudy & nhiét do trong phong trong 16 gio. Tiép d6, phan tmg
duoc axit hoa bang HCI dam dic dén d6 pH=1 & 0°C va duoc khudy & nhiét do
trong phong trong 1 gio. Hon hop nay duoc chiét bang etyl axetat (100ml), dugc
rira bang nude (30ml), sau d6 nude mudi (30ml), duoc lam khd béng natri sulphat

khan. Dung méi dugc cho bay hoi & 40°C dudi 4p sudt giam va chat can dugc tinh
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ché bang sic ky silica gel, rira giai bang hdn hop gbm etyl axetat va ete dau mo

(1:10) dé thu duoc hop chat d& muc (3g, 36,5%) & dang chat dau khong mau.

d)  (8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metanamin axetat

S

0 3 0
Pd(OH),, HOAC B
By, — 2T ‘o AcOH
HCI
NO, NH

Dung dich chira 8,8-dimetyl-2-(nitrometyl)-7,8-dihydro-2H-1,6,9-trioxa-
9a-borabenzo[cd]azulen (1g, 3,8mmol) va Pd(OH), (10%, 0,2g) trong 20ml axit
axetic duoc hydro héa & latm H, & rt trong 16 gio. Tiép d6, hdn hop nay dugce loc
va dung mdi duoc cho bay hoi & 40°C duéi ép suét giam dé thu dugc hop chét dé

muc (0,9g, chét thd) & dang chét ddu (mubi axetat). LC-MS: 234,1 [M+H]".
e) tert-butyl ((8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metyl)carbamat

A 5

o e}
h /
B EtsN, Boc,O B,

ko) - O

ACOH \—NH, NHBoc
Dung dich da duoc khudy chta (8,8-dimetyl-7,8-dihyd,0-2H-1,6,9-trioxa-
9a-borabenzo[cd]azulen-2-yl)metanamin axetat (0,7g, 2,39mmol) trong 70ml
CH,Cl, duoc lam ngudi xudng 0°C duge bd sung Et;N (0,61g, 6,0mmol). Tiép do,
Boc,0 (0,98g, 4,5mmol) duoc bd sung theo mot phén, va hon hop phan tmg duge
khudy & nhiét do trong phong trong 16 gid. Hon hop ny dugc rira bang HC1 0,3N
(30ml), nudc (30ml) va duge lam khod béng natri sulphat khan. Dung mdi dugc
cho bay hoi & 40°C & 4p suét giam va chat can dugc tinh ché bang sic ky silica
gel, rira giai bang hdn hop gdm etyl axetat va ete diu mé (1:4) dé thu duge hop
chat d& muc (0,63g, 79%) & dang chét dau. LC-MS: 234,1 [M+H-100]".
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f) tert-butyl ((3-brom-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

_Nes.ABN B,
o
NHBoc Br NHBoc

Dung dich chtra tert-butyl ((8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metyl)carbamat (232g, 0,70mmol), NBS (143mg,
0,80mmol) va AIBN (20mg) trong 30ml axetonitril dugc khudy & héi luu trong 1
gi0. Dung mdi duge cho bay hoi ¢ 40°C ¢ ap sut giam va chit can dugc tinh ché
bang séc ky silica gel, rira giai bing hon hop gdm etyl axetat va ete dau mé (1:4)
dé thu duoc hop chit d¢& muc (260mg, 88,6%) & dang chéat rén. LC-MS:
312,0/314,0 [M+H-100]".

g) tert-butyl ((3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo|cd] azulen-2-yl)metyl)carbamat

¢ SnMey g
B _Pd(PPhg)s, DMF_
@i( T90°C, quadem qua dém @i&
NHBoG NHBoc
Dung dich chira tert-butyl ((3-brom-8,8-dimetyl-7,8-dihydro-2H-1,6,9-

trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (1 dwong luong),
tetrametylstannan (x4p xi 3,5-4,5 duong lugng, xép xi 3,9 duong luong) va
Pd(Phs)s (x4p xi 0,01 dén 0,5 duong lugng, xéap xi 0,1 duong luong) trong DMF
c6 thé c6 thé duoc khir khi bang Na. Tiép d6, hdn hop nay c¢6 thé dugc gia nhiét
trong khoang tir 50°C dén 150°C (vi du khoang 90°C) trong khoang tir 4 gidy dén
24 gid (vi du 16 gid). Hdn hop phan tng c6 thé dugc 1am ngudi xudng nhiét do
trong phong, réi hdn hop nay cé thé duoc rét vao nude, c6 thé duoc chiét bing
etyl axetat, va co th dugce rira bing nude va nude mubi. Lép hitu co cé thé dugc

lam khé bing natri sulfat khan, duoc loc va duogc b trong chan khong. Chét cin
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c6 thé dugce tinh ché bang séc ky silica gel, rira giai bang hdn hop gbm etyl

axetat va ete ddu mo dé thu dugc hop chit dé muc.

h) (3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-

yl)metanamin hydroclorua
0/__% O/“%
@z 1) TFA, DCM, t, 2 h @é
o > O Hel
2) HCldamdie, THF
NHBoc NH,

Dung dich chira tert-butyl ((3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat va TFA trong DCM c6 thé duoc khudy
& nhiét d6 trong phong trong 2 gi(‘w. Dung méi c6 thé duoc cho bay hoi & 4p suét
giam va chit can c6 thé dugc xtr Iy bang 2M HCI trong ete, sau d6 c6 thé duoc

rtra bang ete dé thu dugc hop chit dé muc.

Vidu7 (S)-(3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin

a) (S)-tert-butyl ((3-brom-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

5
7
B' 1)NBS DCE, 50°C - B,
o]
tth bt déi ximg (S} (R)
NHBoc ‘*NHBoc Br NHBoc

Dung dich chua tert-butyl ((8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metyl)carbamat (5,5g, 16,5mmol) va NBS (3,2g,
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18,2mmol) trong 100m! dicloetan dugc khudy & 50°C trong 18 gid. Dung mdi
duge cho bay hoi & 40°C duéi 4p sudt gidm va chét cin duoc tinh ché bang séc ky
silica gel, rira giai bang hdn hop gdm etyl axetat va ete dau mé (1:10) dé thu duoc
hop chét d& muc (5,9g, 86,5%) & dang chét dau. Hop chét raxemic duoc tach thong
qua SFC (cot khong dbi ximg CHIRALPAK AD-H, duogc rira giai bang EtOH
(20%) va CO, (80%)) dé thu duoc 2,2g chét ddng phén dang (S) (chit dong phén
rira giai thir nhat, RT = 3,0 phut) va 2,2g chét ddng phan dang (R) (chat dong phan
rira giai thir hai, RT = 4,1 phat). LC-MS: 312,0/314,0 [M+H-100]".

b) tert-butyl (S)-((3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

<

O

Oﬁg SnMe, g
Br :’\NHBOC NHBoc
Dung dich chira tert-butyl (S)-((3-brom-8,8-dimetyl-7,8-dihydro-2H-
1,6,9-trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (1 duong luong),
tetrametylstannan (xap xi 3,5-4,5 duong luong, xép xi 3,9 duong lugng) va
Pd(Phs), (xdp xi 0,01 dén 0,5 duong luong, x4p xi 0,1 duong lugng) trong DMF
c6 thé c6 thé duoc khir khi bing N,. Tiép d6, hdn hop nay co thé dugc gia nhidt
trong khoang tir 50°C dén 150°C (vi du khoang 90°C) trong khoang tir 4 gidy dén
24 gior (vi du khoang 16 gi®). Hon hop phan tng c6 thé duge lam ngudi xudng
nhiét do trong phong, rdi hdn hop nay c6 thé dugc rét vao nudc, co thé duge
chiét bang etyl axetat, va c6 thé dugc rira bang nudc va nude mudi. Lép hitu co
c6 thé duogc lam kho béng natri sulfat khan, duogc loc va dugc co trong chan
khong. Chét can c6 thé duogc tinh ché bang sic ky silica gel, ria giai bang hdn

hop gdm etyl axetat va ete ddu mo dé thu dugc hop chét d& muc.
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c) (S)-(3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-

2-yl)metanamin hydroclorua

o/+ /*%
P 3 o
B‘o 1) TFA, DCM, tt, 2 h
: 2) HCUdim die, THF o
NHBoc

Dung dich chaa tert-butyl (S)-((3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-

O Hal

o i .

“~NH,

trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat va TFA trong DCM c6 thé
dugce khudy & nhiét d6 trong phong trong khoang tir 10 phut dén 10 gio, vi du,
khoang 2 gid. Dung mdi ¢6 thé dugc cho bay hoi & & 4p sudt giam va chit cin c6
thé dugc xtr 1y bang 2M HCI trong ete, sau d6 c6 thé dugc rira bang ete dé thu
duoc hop chét dé muc.

Vidu8 (S)-(3-etyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-
yl)metanamin

Vidu9 (S)-(3-vinyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-
2-yl)metanamin

Vidul0  (S)-(3-propyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-
2-yl)metanamin

Vidull  (S)-(3-isopropyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidul2  (S)-(3-allyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-2-
yl)metanamin

Vidul3  (S)-(3-xyclopropyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin
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Céc vi du 8-13 ¢6 thé duogc tdng hop bing cach sir dung quy trinh dugc
mo ta trong vi du 2 -- (S)-(3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin, thay thé hop chét thiéc tetrametylstannan
& bude b) cia vi du 18 béng céc hop chét thiéc sau day: vi du 8- tetraetylstannan
ho#c etyltri(n-butyl)stannan; vi du 9- tetravinylstannan hodc vinyltri(n-
butyl)stannan; vi du 10- tetrapropylstannan hoac propyltri(n-butyl)stannan; vi du
11- tetraisopropylstannan hoc isopropyltri(n-butyl)stannan; vi du 12 -
tetraallylstannan hodc allyltri(n-butyl)stannan; va vi du 13 -

tetraxyclopropylstannan hodc xyclopropyltri(n-butyl)stannan.

Viduld  ((2S)-3-etyl-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidul5  ((2S)-3-vinyl-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidul6  ((2S)-3-propyl-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidul7  ((2S)-3-isopropyl-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidul8  ((2S)-3-allyl-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin
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Vidul9  ((2S)-3-xyclopropyl-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin

: ]

\

Céc vi du 14-19 c6 thé dugc tdng hop bang cach sir dung quy trinh dugc
mod ta trong vi du 5 -- ((2S)-3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin, thay thé hop chét thiéc tetrametylstannan
& bude g) cua vi du 5 bang cac hop chét thiéc sau: vi du 14 - tetraetylstannan
hodc etyltri(n-butyl)stannan; vi du 15 - tetravinylstannan hodc vinyltri(n-
butyl)stannan; vi du 16 - tetrapropylstannan hodc propyltri(n-butyl)stannan; vi
du 17 - tetraisopropylstannan hodc isopropyltri(n-butyl)stannan; vi du 18 -
tetraallylstannan hoac allyltri(n-butyl)stannan; va vi du 19 -

tetraxyclopropylstannan hodc xyclopropyltri(n-butyl)stannan.

Vidu20  (S)-(3-etyl-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidu 2l (S)-(3-vinyl-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidu22  (S)-(3-propyl-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidu 23 (S)-(3-isopropyl-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metanamin
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Vidu24  (S)-(3-allyl-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

Vidu25  (S)-(3-xyclopropyl-8,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin

T S

O
/
B

Céc vi du 20-25 c6 thé duoc tdng hop bing cach sir dung quy trinh duge
mo ta trong vi du 7 -- (S)-(3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metanamin, thay thé hop chét thiéc tetrametylstannan
trong budc b) ctia vi du 20 béng céc hop chét thiéc sau: vi du 21 -
tetraetylstannan hodc etyltri(n-butyl)stannan; vi du 22 - tetravinylstannan hodc
vinyltri(n-butyl)stannan; vi du 23 - tetrapropylstannan hogc propyltri(n-
butyl)stannan; vi du 24 - tetraisopropylstannan hodc isopropyltri(n-
butyl)stannan; vi du 25 -tetraallylstannan hodc allyltri(n-butyl)stannan; va vi du

26 - tetraxyclopropylstannan hodc xyclopropyltri(n-butyl)stannan.

Vidu27  ((2S,8R)-2-(aminometyl)-3-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-8-yl)metanol
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a)  (S)-5-((2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)-2-metylbenzaldehyt

OH

Of
_—
K,CO3, DMSO 70 C
cHo 0 CHO

Dung dich chita 5-hydroxy-2-metylbenzaldehyt (1 eq,13,6mmol), (R)-(2,2-
dimetyl-1,3-dioxolan-4-yl)metyl 4-metylbenzensulfonat (xap xi 1,1 duong lugng)
va K,CO;3 (x4p xi 1,25 duong luong) trong DMSO ¢6 thé duoc khudy & nhiét do
tlr 50°C dén 150°C (vi du khoang 70°C) trong khoang tir 4 gidy dén 24 gid (vi du
khoang 16 gi®). Tiép d6, hdn hop nay c6 thé dugc rét vao nude, cé thé duge chiét
béng etyl axetat, co thé dugc ria béng nudc va nude mudi, va co thé duoc lam
khé bang natri sulfat khan. Dung méi c6 thé dugc cho bay hoi dudi ap sudt giam
va chit can c6 thé dugce tinh ché bang sic ky silica gel, rira gidi bang etyl axetat

va ete dau mé dé thu dugc san pham.

b)  (S)-1-(5-(((S)-2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)-2-metylphenyl)-2-

nitroetan-1-ol

O—P O‘b
T R

o O
CU(OAC)Q (chit xiic tic)
» OH
DIPEA, MeNO,, EtOH
CHO L
\.NOZ

Hdn hop gdm dong (II) axetat (1 duong lugng), (1R)-1,7,7-trimetyl-N-
(pyridin-2-ylmetyl)bixyclo[2,2,1]heptan-2-amin (1,1 duong lugng) trong etanol
c¢6 thé dugce khudy & r.t. trong xip xi 1h, sau d6 dung dich chira (S)-5-((2,2-
dimetyl-1,3-dioxolan-4-yl)metoxy)-2-metylbenzaldehyt (10 duong lugng) trong
etanol ¢6 thé dugc thém vao. Hn hop phan tmg c6 thé duoc lam lanh xudng
khoang tir -35°C dén -40°C, rdi nitrometan (100 duong luong) duge bd sung timg
giot vao, duy tri nhi¢t d6 dudi khoang -35°C, tiép theo 13 bd sung
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diisopropyletylamin (2,2 duong luong). Phan tmg c6 thé duoc khudy & -35°C
trong 24h, rdi c6 thé dugc lam dimg phan tng bang axit trifloaxetic (2,2 duong
luong). EtOAc c6 thé duogc bd sung vao dung dich tao thanh. Pha hitu co da duogc
tach c6 thé duoc rira bing nude rdi duge ¢ trong chan khong. Chat cin ¢ thé
duoc tinh ché bang séc ky silica gel, rira giai bing etyl axetat va ete dau mé dé

thu duogc san pham.

c) (S)-2-amino-1-(5-(((S)-2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)-2-
metylphenyl)etan-1-ol

o4 o=

R 2

o) (0]

Pd/C, Hy, MeOH
on — > OH
~ “~NBn,

NO,

Dung dich chtra (S)-1-(5-(((S)-2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)-2-
metylphenyl)-2-nitroetan-1-ol va Pd/C trong metanol c6 thé dugc hydro hoa trong
mdi trudng 1atm H, & nhiét dd trong phong trong khoang 48h. Tiép do6, n6 co thé
duoc loc loc qua tAm Celite va chét loc ¢6 thé duoc c6 dudi ap suit giam dé thu
duoc san phim thd. N6 c6 thé dugc st dung truc tiép trong budce tiép theo ma

khong can tinh ché thém.

d)  (S)-2-(dibenzylamino)-1-(5-(((S)-2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)-
2-metylphenyl)etan-1-ol

O—F 04%
K(:)) K(o

BnBr, KQCO3
BT e
OH EtOH OH
~ “~NBn,

NH,

Dung dich di duoc khudy chta (S)-2-amino-1-(5-(((S)-2,2-dimetyl-1,3-
dioxolan-4-yl)metoxy)-2-metylphenyl)etan-1-ol (1 duong lugng) trong EtOH co
thé dugc bd sung thém K,CO; (2 duong lugng) va BnBr (2 dwong luong). Hon
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hop phan tmg c6 thé duoc khudy qua dém & nhiét do trong phong. Dung moi cé
thé duoc loai bo duéi 4p suét giam va chit can c6 thé duoc tinh ché bing sic ky

silica gel, rira giai bing etyl axetat va ete ddu mo dé thu duoc san pham.

e) (S)-3-((dibenzylamino)metyl)-7-(((S)-2,2-dimetyl-1,3-dioxolan-4-
yl)metoxy)-4-metylbenzo[c][1,2]oxaborol-1(3H)-ol

O—P O\JR/
o %o
O  oH
nBuli, B(OMe toluen B’
Jo)
\“NBn :

\Nan

Dung dich chta (S)-2-(dibenzylamino)-1-(5-(((S)-2,2-dimetyl-1,3-
dioxolan-4-yl)metoxy)-2-metylphenyl)etan-1-ol (1 duwong lugng) trong toluen
khan & khoang -30°C trong méi trudng N, ¢6 thé dugc bd sung thém n-BuLi (2,5M
trong hexan, 7 duong luong) ting giot trong khoang 30 phut. Sau khi bd sung,
hdn hop nay co thé duogc khudy & khoang 0°C trong 2h nita, roi duoc 1am lanh
xubng khoang -70°C; trimetyl borat c¢é thé dugc bo sung ting giot vao, duy tri
nhiét d6 dudi khoang -50°C. Sau khi bd sung, hdn hop phan ting c6 thé duoc lam
4m dén khoang -40°C trong 3 gid rdi duoc 1am 4m dén r.t. va duoc khudy qua
dém. Phan tng c6 thé dugc lam ding phan Gmg bang nudec NaHCOs; 5% va duoc
khudy manh liét trong khoang 15 phut, huyén phu thu duoc c6 thé dugc loc va
chét loc ¢6 thé duoc tich. Lop hitu co ¢6 thé dugc rira bing nudc va cé thé dugce

cd trong chan khong dé thu dwoc san pham tho.

f) Hop chét néu & d& muyc

K(O /\{'OH

7 o PaCHHCIMeOH 3 O
e /
<>/\B/\ TE Ty @ili\ HCI
0o 0
TNBn, ~NH,
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Dung dich chta (S)-3-((dibenzylamino)metyl)-7-(((S)-2,2-dimetyl-1,3-
dioxolan-4-yl)metoxy)-4-metylbenzo[c][1,2]oxaborol-1(3H)-ol (1 duong luong)
va Pd/C (10%) trong metanol v6i 2ml HCI dam dic ¢ thé duge hydro hoa trong
mdi trudng 1atm H, & nhiét do trong phong trong khoang 48h. Tiép do6, nd co thé
dugc loc qua tAm Celite va chit loc c6 thé dugc c6 & ap sut giam dé thu dugc
chét diu. San phdm thé c6 thé duoc tinh ché bang HPLC diéu ché bang cach sir
dung cot Daisogel C18 10p (250 x 50mm) va c6 thé duoc rira giai bing gradien
nudc/axetonitril (0,05% TFA). Phan doan di dugc thu gom c6 thé duge co duédi
ap suit giam. Chét cin c6 thé dugc hoa tan trong ete va HCI (khi) bdo hoa trong
ete va hdn hop nay c6 thé duoc khudy & nhiét do trong phong trong khoang 1h.
Chét rén c6 thé dugc thu gom béng cach loc va dugc rua b%mg ete dé thu duoc
hop chét dé& muc.

Vidu28  ((2S,8R)-2-(aminometyl)-3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-
9a-borabenzo[cd]azulen-8-yl)metanol

Vidu29  ((2S,8S)-2-(aminometyl)-3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-
9a-borabenzo[cd]azulen-8-yl)metanol

R+S1 S+R1

o/\jg\oH O/Jg\OH
/ /
B, B,
0 0
. S+R1 ’ S+R1
—NH, "—NH,

a) ((2-metylallyloxy)metyl)benzen

BnBr, NaH, THF
/IVOH > )VOBn

Dung dich chira rugu metallyl (80g, 1,1mol) trong THF (100ml) duoc bd

sung timg giot vao huyén phi chtra NaH (66g, 1,65mol) trong THF (800ml) &
25°C trong mdi truong argon. Sau lh, dung dich chura benzyl bromua (207g,
1,2mol) trong THF (100ml) dugc bd sung tir tir vao va hdn hgp phan g dugc
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khudy & nhiét d6 trong phong trong 12h. Hon hop phan tmg dugc lam dimg phan
mg bang dung dich NH4Cl bdo hoa (200ml) va dugc chiét bing etyl axetat (3 x
200ml). Cac 16p hiru co hdn hop duoc rira bing nude (100ml) va nude mudi
(100ml), dugc lam kho béng NaySO;4. Dung moi dugce loai bdé dudi ap sudt giam.
Chét can dugc chung cét dé thu duoc san phdm mong mudn (134g, 74%) & dang
chét dau khong mau. '"H NMR (400 MHz, CDCl;): § 7,40 — 7,29 (m, 5H), 5,05 (s,
1H), 4,97 (s, 1H), 4,54 (s, 2H), 3,98 (s, 2H), 1,82 (s, 3H).

b)  (2-(benzyloxymetyl)-2-metyloxiran

m-CPBA,DCM ¢
OBn > Q</OBn

((2-metylallyloxy)metyl)benzen (41,5g, 256mmol) dugc hoa tan trong
DCM (1200ml) va dugc 1am ngudi xubng 0°C. m-CPBA (69,7g, 384mmol) dugc

bd sung va hdn hop nay duoc khudy qua dém & nhiét do trong phong trong 12h.
Sau khi chat két tia mau tréng duoc loc hét, chét loc duoc ria béng dung dich
Na,COs bdo hoa (200ml), H,O (200ml), va nudc mubi. Sau khi dung méi duoc
loai bo duédi 4p sudt giam, chit cin thd dugc tinh ché bing séc ky silica gel, rira
giai bing etyl axetat va ete diu mo6 (1:20) d& thu dugc san pham tinh khiét (20g,
44%) & dang chét dau khong mau. '"H NMR (400 MHz, CDCl): 8 7,40 — 7,29 (m,
5H), 4,60 (q, J = 12,0 Hz, 2H), 3,61 (d, J= 11,0 Hz, 1H), 3,48 (d, /= 11,0 Hz,
1H), 2,78 (d, J= 4,9 Hz, 1H), 2,66 (d, J=4,9 Hz, 1H), 1,43 (s, 3H).

c) 3-(3-(benzyloxy)-2-hydroxy-2-metylpropoxy)-2-brombenzaldehyt

OH
BnO @)
Br o) KoCO3, DMF ;(?<\
+ OBn

Br

O 0

Dung dich chia (2-(benzyloxymetyl)-2-metyloxiran (26g, 145,9mmol)
trong DMF (700ml) dugc bd sung K,COj5 (42g, 304,3mmol), tiép theo 1a 2-brom-
3-hydroxybenzaldehyt (30g, 149,3mmol). Huyén phu dugc khudy & 90°C trong 6
gio. Hon hop nay duogc 1am ngudi xubng nhiét d6 trong phong, dugc pha lodng

bang nuéec mudi va dugce chiét bang etyl axetat (200ml x 3). Dung mdi hitu co
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duogc loai bé trong chan khong va chit can duoc tinh ché bang sic ky silica gel,
rira giai bang etyl axetat va ete dau mo (1:20) dé thu duoc san pham tinh khiét
(27g, 49%) & dang chat dau méu vang nhat. "H NMR (400 MHz, DMSO-dj): §
10,29 (s, 1H), 7,512 = 7,41 (m, 3H), 7,31 — 7,23 (m, 5H), 4,91 (s, 1H), 4,53 (dd,
J=12,4 Hz, J,=17,2 Hz, 2H), 4,06 (d, J=9,2 Hz, 1H), 3,91 (d, J=9,2 Hz, 1H),
3,54 (d, J=9,3 Hz, 1H), 3,47 (d, J=9,3 Hz, 1H), 1,27 (s, 3H).

d)  3-(3-(benzyloxy)-2-hydroxy-2-metylpropoxy)-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzaldehyt

Pin,B,, PACI,(dppf),
BnO O KOAc, DMF BnO (0] O
o <o L B ig
Dung dich chta 3-(3-(benzyloxy)-2-hydroxy-2-metylpropoxy)-2-

brombenzaldehyt (21,3g, 56,2mmol), Pin,B, (28,6g, 112,4mmol), KOAc (6,1g,
61,9mmol), PdCl,(dppf) - DCM (1,23g, 1,7mmol) trong DMF (150ml) dugc khir

khi 3 14n bing nito. Hn hop nay duoc gia nhiét & 90°C trong 16h. Sau khi hon
hop phan mg duoc xir Iy bang etyl axetat va nuéce mudi, chét cin dugc tinh ché
bing séc ky silica gel, rira giai bang etyl axetat va ete dau mé (1:20) dé thu duoc
san phdm mong mudn (15,3g, 64%) & dang chit ddu mau vang nhat. LC-MS:
367,1 [344+Na]"

e) (3-(benzyloxy)-2-hydroxy-2-metylpropoxy)-3-(nitrometyl)benzo[c][1,2]
oxaborol-1(3H)-ol

B0~ ><_"0  OH
BnOH/O><\o o/& CH;NO,, NaOH HO B

|

= \
B\O o)
_0

NO,

Dung dich duoc 1am lanh bang nudc dé chira 3-(3-(benzyloxy)-2-hydroxy-
2-metylpropoxy)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzaldehyt
(18,8g, 44,1mmol) trong THF dugc bd sung dung dich chira NaOH (1,76g,
44,1mmol) trong nude (100ml). Sau khi khudy trong 15 phat, CH;NO; (3,3g,
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53mmol) duge bd sung va hdn hop nay duoc khudy & nhiét do trong phong trong
15h. Dung dich phan tng duoc axit héa bing AcOH dén d6 pH 3-5. Huyén phu
duoc chiét bing etyl axetat (50ml x 3). Lép hitu co két hop duge cho bay hoi
trong chan khéng, va chit can duoc tinh ché bang séc ky silica gel, rira giai bang
etyl axetat va ete ddu mo (1:10) dé thu dwoc san pham tinh khiét (6,8g, 40%) &
dang chit diu khong mau. LC-MS: 386,0 [M-17

f) (2-(aminometyl)-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-8-yl)metanol axetat

BnO o OH
;O><\ ! Pd(OH)z, Hz, HOAc

i :B
\ >
i
NO

2 NH;

o
? 9
B
\
o

AcOH

Pd(OH),/C (200mg) dugc bd sung vao dung dich chira 7-(3-(benzyloxy)-
2-hydroxy-2-metylpropoxy)-3- (nitrometyl)benzo[c][1,2]oxaborol-1(3H)-ol (1g,
chét tho) trong AcOH (20ml). Dung dich duoc khir khi 3 ba lan bang Ha, va duoc
khudy & nhiét do trong phong trong 12h. Hon hgp phéan tng duge loc qua Celite,
va chét loc duoc ¢ trong chan khong dé thu dugc san pham thé (1g, chét thd) &
dang chit rin mau vang.

g)  tert-butyl ((8-(hydroxymetyl)-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-

borabenzo[cd]azulen-2-yl)metyl)carbamat

—~\on \on

B\ Boc,0, NaHCO4 B
0 o
AcOH
NH; NHBoc

NaHCO; (437mg, 5,2mmol) dugc bd sung vao dung dich chta (2-
(aminometyl)-8-metyl-7,8-dihydro-2H-1,6,9-trioxa-9a-borabenzo[cd]azulen-8-
yl)metanol axetat (650mg, 2,1mmol) trong t-BuOH (10ml) va H,O (10ml) & nhiét
d6 trong phong. Sau khi khudy trong 15 phut, (Boc),0 (854mg, 3,9mmol) dugc
bd sung va hdn hop phan tmg duoc khudy & nhiét do trong phong trong 2h. Hon
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hop nay dugc axit héa bing AcOH dén d6 pH 6-7 va dugc chiét bang DCM (30ml
x 3). Céc 16p hiru co két hop duge cho bay hoi trong chan khong, va chét cin duoc
tinh ché bang sic ky silica gel, ria giai béng etyl axetat va ete ddu mé (1:3) dé thu
dugc san phdm mong mubn (400mg, 55%) & dang chit dau d& chay. LC-MS:
294,1 [M-55]F

h)  tert-butyl ((3-brom-8-(hydroxymetyl)-8-metyl-7,8-dihydro-2H-1,6,9-

trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat

o o

Q 0
B NBS, ACN
\O \

NHBoc NHBoc

Dung dich chtra tert-butyl ((8-(hydroxymetyl)-8-metyl-7,8-dihydro-2H-
1,6,9-trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (200mg, 0,57mmol)
trong ACN (10ml) duoc bd sung thém NBS (102mg, 0,57mmol), va dung dich
dugc khudy & 90°C trong 1h. Phan Gmg dugc lam dung béng dung dich NH,CI,
dugc chiét bang etyl axetat (20ml x 3). Lép hitu co duge rira bang nudc mudi,
duoc lam khé bang Na,SO4, duge ¢d trong chan khong. Chét cin tho duoc tinh
ché bing séc ky silica gel, rira giai bang etyl axetat va ete dau mo (1:3) dé thu
duge san phdm (230mg, chat tho) & dang chét rén mau xam. LC-MS: 328,1 [M-
Boc+H]".

i) tert-butyl ((8-(hydroxymetyl)-3,8-dimetyl-7,8-dihydro-2H-1,6,9-trioxa-

9a-borabenzo[cd]azulen-2-yl)metyl)carbamat

o
Q@ o

SnMey 8
\ Pd(PPhj),, DME 0
90 °C, qua dém
NHBoc

NHBoc

Dung dich chaa tert-butyl ((3-brom-8,8-dimetyl-7,8-dihydro-2H-1,6,9-
trioxa-9a-borabenzo[cd]azulen-2-yl)metyl)carbamat (1 duong  luong),

tetrametylstannan (xdp xi 3,5-4,5 duong luong, xép xi 3,9 duong lugng) va
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Pd(Phs)s (x4p xi 0,01 dén 0,5 dwong luong, xap xi 0,1 duong luong) trong DMF
c6 thé c6 thé duogc khir khi bing N,. Tiép d6, hdn hop nay c6 thé dugc gia nhiét
trong khoang tir 50°C dén 150°C (vi du 90°C) trong khoang tir 4 gidy dén 24 gio
(vi du khoang 16 gi®). Hon hgp phan tng c6 thé dugc lam ngudi xudng nhiét do
trong phong, roi hén hop nay cé thé duoc rét vao nudc, c6 thé duoc chiét bang
etyl axetat, va c6 thé duoc rira bang nuéc va nude mudi. Lép hitu co ¢6 thé duoc
lam kho bang natri sulfat khan, dugc loc va dugc c6 trong chan khong. Chét can
c6 thé duoc tinh ché bang séc ky silica gel, rira giai bang hén hop gdém etyl axetat

va ete dau mo dé thu dugc hop chat néu & dé muc.

j) Céc hop chét néu & d& muc

/JAOH rl(\
o 0 (1. TFA.DCM, rt. o H OH
B B
@i\C 2. Prep- HPLC ©/\/ + @/\/\o
/  TFA
NHBoc \NHz “~NH

tert-butyl ((3,8,8-trimetyl-7,8-dihydro-2H-1,6,9-trioxa-9a-
borabenzo[cd]azulen-2-yl)metyl)carbamat (chét thd) c6 thé duoc hoa tan trong
dung dich chra TFA trong DCM (khoéang 1:2 dén khoang 1:20; vi du 1:10.
Dung dich c6 thé duoc khudy & nhiét d trong phong trong khoang tir 10 phut
dén 10 gio, vi du 1 gid, rdi c6 thé dugc cd trong chan khong. San pham thd co
thé duoc tinh ché bing HPLC diéu ché biang cach sir dung cot Daisogel C18 10p
va c6 thé duoc rira giai bing gradien nudc/axetonitril (0,05% TFA). Phan doan
d3 duogc thu gom c6 thé duogc ¢ duédi ap suét giam dé thu duoc cac hop chét néu
& dé muc.
Th nghiém in vitro
Vidu 30
Xéc dinh MIC dbi voi mycobacterium

Viéc x4c dinh ndng d6 trc ché tdi thiéu (MIC) dbi véi ching M. tuberculosis

doi v6i moi hop chat thir nghiém dugc thuc hién trén cac dia vi chuan lam bang
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polystyren, day phang c6 96 15 véi thé tich cubi 1a 100uL. Viéc pha lodng duoc
chét gép 10 14n trong DMSO nguyén chat bit dau tir SOmM dugc thuc hién. Cac
dung dich duoc chét dugce thém vao méi truong Middlebrook 7H9 (Difco) va
isoniazid (INH) (Sigma Aldrich) dugc sir dung lam mau ddi chimg duong véi céc
dich pha lodng INH gép 2 14n bt dau tir 160ug/ml. Chét @& cdy chung duoc chuin
héa dén khoang 1x107cfu/ml va dugc pha lodng theo ty 1& 1:100 trong
Middlebrook 7H9 broth (Difco). Chat dé ching nay (100uL) duoc bd sung vao
toan bd dia nhung céc 16 G-12 va H-12 dugc sir dung lam mau d6i chtng tréng.
T4t ca cac dia déu dugc dat vao hop kin dé ngan viéc hoa khd ciia cic 16 ngoai vi
va duge 0 & 37°C ma khéng can lic trong sau ngay. Dung dich Resazurin dugc
chuén bi bing cach hoa tan mét vién Resazurin (vién nén Resazurin dung cho thir
nghiém Milk Testing; Ref 330884Y' VWR International Ltd) trong 30ml PBS
(nudc mudi duge dém phosphat) tiét tring. 25ul. dung dich ndy dugc cho vao moi
16. o phat huynh quang duoc do (Spectramax M5 Molecular Devices, Excitation
530nm, Emission 590nm) sau 48 gi¢r d& xac dinh tri s6 MIC.

Vidu 31
Thir nghiém hoat tinh khang khuin chung

Hoat tinh khéng khudn toan té bao dugc x4c dinh bang dich vi pha lodng
canh thang bang cach st dung quy trinh dugc khuyén nghi béi Vién tiéu chuan
thi nghiém va 14m sang (the Clinical and Laboratory Standards Institute (CLSI)),
Tai liéu M7-A7, "Methods for Dilution Susceptibility Tests for Bacteria that Grow
Aerobically".

Bang 1 thé hién céc tri sé MIC ddi v6i chiing vi khuén K12; E. coli K12
tolC/Tn10; A. baumannii ATCC 17978; va P. aeruginosa PA01 dbi véi cac hop
chét so sanh (C1-C15) duge thé hién & bang 4 va dbi véi G26-CH;. Nhu c6 thé
thiy & bang 1, cac hop chat so sanh néi chung khong cé hoat tinh déng ké dbi véi
mot sb vi khuan gram 4m mang mam bénh, cling nhu E. coli khong c6 co ché day
thudc (efflux pump deficient E. coli). Tuong tu, hop chat G26-CH; (vi du 2) ¢6 it

hoat tinh doi véi cac vi khuan gram 4m nay.
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Bang 1 thé hién cac tri s6 MIC dbi vdi cac ching khong phai

Mycobacterium ciia cic hop chit benzoxaborol dugc thé

Hop chat | MIC: | MIC: MIC: 4. |MIC: P.|MIC: S| MIC
E. coli|E. coli| baumannii | aeruginosa | pneumoniae | S. aureus
Ki2 Ki2 ATCC PAO1 ATCC ATCC
[ug/ml] | tolC::Tn | 17978 [ug/ml] 6301 29213

10 [ug/ml]
[ug/ml]

\élzg?cz& >64 | >64 >64 >64 >64 >64

Cl-H - - - -

C2-H 2 4 2 2

C3-H - - - -

C4-Br 64 64 64 64

C5-H - - - -

C6-Cl 64 64 64 64

C7-C12 - - - -

C8-Cl - - - -

C9-Cl - - - -

C10-H - - - -

Cl1-H 2 2 4

Cl12-H 4 2 4 16

C13-Cl - - - -

Cl4-CI2 - - - -

C15-F - - - -

Vidu 32

Biéu hién va tinh ché LeuRS

Déi véi cac phan tich sinh héa LeuRS dich sau histidin dau chin mach N
duoc biéu hién & Escherichia coli ma 13 E. coli dugc t61 uu héa codon (GenScript,
Piscataway NJ, USA), tir ty thé va t& bao chét ngudi, va M. tuberculosis. Céc

protein LeuRS dich sau histidin ddu chin mach N dugc biéu hién qua muc va
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duoc tinh ché theo Novagen (Madison, WI, USA) bang cach sir dung chiing biéu
hién qua mirc E. coli BL21(DE3) T7 RNA polymeraza.

Vidu 34
Thtr nghiém aminoaxyl hoa

Céc thir nghiém duogc thuc hién trong céc dia vi chuén loai 96 13, bé‘mg
cach stir dung 80pl cac hdn hop phan tmg chira 50mM HEPES-KOH (d6 pH 8,0),
30mM MgCl, 30mM KCIl, 13uM L-["*C]leuxin (306 mCi/mmol, Perkin-Elmer),
15uM E. coli tRNA téng (Roche, Switzerland), 0,02% (trong luwong/thé tich) BSA,
1mM DTT, 0,2pM LeuRS va 4mM ATP & 30°C. Cac phéan tmg dugc bét ddu bing
cach bd sung 4mM ATP. Sau 7 phiit, cac phan g dugc lam dirng va tRNA dugc
két tia bing cach bd sung 50ul 10% (trong luong/thé tich) TCA va chuyén vao
cac dia vi chudn mang nitroxenluloza c6 96 16 (Millipore Multiscreen HTS,
MSHAN4B50). Tiép theo, mdi 16 duoc rira ba 1an bang 100ul 5% TCA. Sau do,
c4c dia loc duge 1am khé duédi dén nhiét va L-["*C]leuxin tRNALeu d3 két tua
duoc dinh luong bang cach dém nhip nhdy léng (liquid scintillation counting)
bang cach str dung may dém nhép nhay long (liquid scintillation counter) Wallac
MicroBeta Trilux model 1450 (PerkinElmer, Waltham, MA, USA). Su khac biét
duy nhét 12 c¢6 LeuRS té bao chit ngudi néu sir dung tRNA duoc phan 1ap tir ndm
men Brewer (Roche Diagnostics GmbH).

Vidu 35
Xac dinh ICsg

Pé x4c dinh ndéng d6 e ché, ma lam giam hoat tinh enzym xudng 50%
(ICs0), cac hop chét v6i ndng do gia tang (Anacor Pharmaceuticals Inc., Palo Alto,
CA, USA) dugc u voi LeuRS enzyme, tRNA va L-leuxin 20 phuat. Cac phan tng
duoc bit dau bang cach bd sung 4mM ATP. Céc phan tng dugc dimg sau 7 pht

va duoc két tua va duoc dém dé dinh luong d6 phéng xa. Cac tri s6 IC50 dugc
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xac dinh bang cach sir dung goi phdn mém Graphpad Prism (Graphpad Software
Inc. (La Jolla, CA, USA).

Vi du 36
Thir nghiém doc luc té bao HepG2

Céc té bao HepG2 (HB-8065) dugc cho vao mdi trudng méi (Essential
Minimum Eagle Medium, EMEM, dugc bd sung 5% huyét thanh thai bo va 2mM
L-glutamin) vao ngdy trude khi nudi cdy cap hai vao céc dia. Vao ngdy cdy dia,
huyén phu té bao chtra 100.000 t& bao/ml trong mdi truong nudi cdy duogc chuin
bi. Huyén phu t& bao (100uL) dugc bd sung vao mdi 18 cla vi dia mau den loai
96 16 c6 day trong, dugc phi collagen (Becton Dickinson) ngoai trir ¢dt 11, ma
chi duoc phén tan 100uL méi truong nudi cdy. Cac dia nay duge U trong 24h.
Pugc chuén bi sin khoang 10 liéu lwong hop chét thir nghiém bang cach chuédn bj
loat dich pha lodng theo ty 18 1:2 tir dung dich gdc trong 100% DMSO va diéu
ché dich pha loang theo ty 1& 1:200 mdi lidu trong madi trudng, dé thu duoc ndng
do cubi 1a 0,5% DMSO. Sau 24h, méi truong nuoi céy duoc loai bo khéi dia va
150uL cac dich pha lodng hop chit thir nghiém dugc bd sung hai 1an va 150uL
0,5% DMSO trong méi trudng nudi cdy vao cac cdt 11 va 12 (miu d6i chimg
tréng). Cac dia dugc U trong 48 va & 37°C, 5% CO2, d6 4m tuong ddi 95%. Sau
d6, méi trudng duge loai bé va 200uL méi trudng nudi cidy mai va 50ul dung
dich Resazurin duoc b sung vao mdi 16 va duge 4 trong 1,5h. Cac dia duoc ldy
khoi méy U dé cho phép phat huynh quang 6n dinh & nhiét do trong phong duoc
bao vé khoi 4nh sang trong 15 phut. D& doc tinh trang sdng clia té bao, cac tac gia
sang ché str dung Resazurine (BDH). Resazurin dugc st dung lam chét chi thi oxy
héa-khir ma tao ra sy thay d6i mau séc va tin hiéu huynh quang dap tng véi hoat
tinh chuyén hoéa. Khi té€ bao phat trién, hoat tinh chuyén héa gy ra sy khir héa
hoc Resazurin dugc chi thi boi su thay dbi tir dang mau xanh khong phét huynh
quang sang mau hdng phat huynh quang. Vi vdy, do phat huynh quang cla

Resazurin 12 chi thi cho s6 lugng té bao con séng trong hé nudi cdy. D9 phat huynh
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quang duoc x4c dinh & budc song kich thich 14 515nm va budc séng chiéu xa 14

590nm trong may dém Multilabel HTS doc vi dia 1420, Victor 2, (Wallac).

Tri s6 huynh quang ctia mdi dia duoc hidu chinh bing cach 14y tri s tuyét
dbi trir di tri s6 nén (tri sé trung binh cta c6t 11). Phan tram e ché dugc tinh mot
cach tuong ddi cho cac 18 dbi ching chira DMSO (tri s6 trung binh ctia cot 12).
Péi v6i mdi hop chét, tri sd cta cac mau lap lai dugc tinh va duong cong duoc
14y khép véi binh sai dudng cong hdi quy khong tuyén tinh (d6 ddc bién thién)
dap tGng lidu sigmoid (variable slope) (GraphPad) dé tinh tri s6 IC50 (Tox50).

Vidu 37

Hiéu qua cta cac hop chat dugc mo ta trong ban md ta nay doi voi Mycobacterium

tuberculosis

Céc hop chét so sanh benzoxaborol dugc thé C1-C14 duoc thir nghiém vé
hoat tinh khang khuin déi voi cac ching Mycobacterium tuberculosis va cling
duoc thir nghiém vé d6 doc vai té bao gan nguoi bing cach st dung céc té bao
HepG2. Hop chét vi du G26-CH; cua sang ché duge so sanh vdi cac hop chét so
sanh tir C1-H dén C14-Br, nhu dugc thé hién ¢ bang 2 so voi bang 3.

Béng 2 thé hién cac tri s6 IC50 wre ché LeuRS, céc tri s6 MIC dbi véi chiing
M. tuberculosis chuan Mtb H37Rv, céc tri sb do doc dbi voi cac t& bao HepG2

ngudi, va cac tri s6 do chon loc d6i vai cac hop chat benzoxaborol duoc thé nhat

dinh

Ky hiéu hop|Clu tao|ICsy |[ICso |ICso |MIC |Tox50 |Hé sb
chét cia hogp |LeuR |LeuRS | LeuRS | Mtb Té bao | chon
chét SMtb | t& baolty th{ H37Rv | HepG2 |loc
(uM) |ngudi |nguoi | (uM) | 48h (A/B)
M) | (M) | (B) (LM)
(A)

O
Cl-H ©1B; 12,2 | 101 - 31 - -
O

-99-



29309

Ky hiéu hop Cdu tao|ICsy |ICso ICso MIC Tox50 |HE so
chat cia  hop | LeuR | LeuRS | LeuRS | Mtb Té bao | chon
chat S Mtb | te bao|ty th¢ H37Rv | HepG2 | loc
(uM) |nguodi |nguoi | (UM) 48h (A/B)
M) | (M) |((B) (uM)
A)
o
C2-H P 0,506 | 272 1,88 >50 >26
: B, >300
(raxemic) 0
NH;
/__5\l "
C3-H 176 (357 |- 62 >50  |>0,8
Jo
OJ OH 31,
B
C4-Br Y 0,07 | (73, >300 | 0,1 32 320
67)
B NH
C5-H { pH
CE'/\O 0,111 25,6 |>300 |0,6 1,8 3
;:'\NHZ
C6-Cl P
° 10,05 [388 |>300 |0,1 363 |363
Cl ~NH,
C7-Cl °P<9 2,5 >50
B I o s I L L | >20
cl NH,
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Ky higu hop|CAu tao|ICsp [ICsp [ICsp |[MIC |Tox50 |Hg so
chat cia  hop|LeuR |LeuRS | LeuRS | Mtb Té bao | chon
chat SMtb | t&¢ bao|ty th¢ H37Rv | HepG2 |loc
(uM) | nguoi |nguoi | (UM) 48h (A/B)
M) | (M) | (B) (M)
- (A)
- ® o
C8-Cl c 5, 6,05 |- - >50 | >50 10
NH,
O Do
C9-Cl 8 |37.59 |- ; 5,0 >50 >10
Cl NH,
0 0
C10-H d[>300 |- i >50 |>50 |10
NH,
C11-H oﬁ<o >50
- BI _ _
. 0,51 1,56 (40%) >32
H NH,
g 0
- B\
Cl2-H o 1,33 |- - >5.0 | 24,5 >4.9
H NH,
3-Cl Or\‘o Or\o
CI3-C =216 50  |>50 |>10
o A S/
0 N
—
C14-Cl o d | 467 >50  |>50  |>10
cl %\NHZ

Bang 3 thé hién cac tri s6 IC50 trc ché LeuRS, cac tri s6 MIC d6i v6i chiing

M. tuberculosis chudn Mtb H27Rv, céc tri s6 doc luc té bao HepG2 nguoi, va cac

tri s d6 chon loc dbi vdi cac hop chat minh hoa nhét dinh theo sang ché.
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Bang 3
Ky hiéu Cau tao cua |ICs ICso ICso | MIC TQXSO Hé sd
hop chat | hop chat LeuRS| LeuRS | LeuRS| Mtb Té bao | chon
Mtb |té bao|ty th{H37Rv |HepG2 |loc
(uM) |nguoi |nguoi | (UM) 48h (A/B)
™M) @M (B M) (A)
N
0
Vidu?2 B,
G26-CHs o) 0,53 |[171 0,2 971 4853 >600
Vidu3
G27- 12,0 8,75
phenyl
ViDU 4
G28- 300 40,1
thienyl

Nhu c6 thé thdy & bang 3, cac vi du 2, (G26-CH;) dd chon loc gia ting
manh quan sat dugc dbi v6i G26-CH; trong viéc kim ham sy phat trién cua M.

tuberculosis ddi vai doc luc té bao HepG2 nguoi so véi cac hop chat so sanh.

Bang 2 va bang 3 thé hién su so sanh giita cac hop chét so sanh la
benzoxaborol dugc thé nhét dinh (dugc thé hién & dang déng vong) cé va khong
c6 phan tir thé halogen hoic alkyl & céc vi tri khac nhau trén vong benzoxaborol,
céc hop chit benzoxaborol dugc thé nhét dinh (duoc thé hién & dang déng vong)
c6 va khong c6 phan tir thé halogen hozc alkyl & vi tri 4 cla cAu tric vong
benzoxaborol, va cac hop chét benzoxaoborol dugc thé nhat dinh khac. Tir cac tri
s6 MIC dbi véi Mtb H37Rv (B), va céc tri sd Toxso sau 48 gior dbi véi t& bao
HepG2 (A), ¢6 thé xé4c dinh d6 chon loc dbi vé6i su trc ché M. tuberculosis so véi
su tre ché (d0 doc) dbi véi té bao ngudi ctia cac hop chat ndy (xem cot tir thir hai

dén cot ngoai cling bén phai clia bang 2 va bang 3).
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Hop chét tir vi du 2, G26-CHs duoc phat hién la c6 hé s6 chon loc (SI) dé6i
v6i M. tuberculosis 14 4853 (xem bang 3) so v6i cac hop chét so sanh tét nhat C4-
Br va C6-Cl thé hién céc hé sb chon loc 1an lugt 1a 320 va 363, (xem bang 2).
Ngoai ra, nhu duoc thé hién & bang 3, tri s§ ICso ctia G26-CH; dbi voi M.
tuberculosis dugc phat hién la dudi micromol, véi lugng 0,53 micromol. Hé s6
chon loc (SI) cia vi du 2 G26-CH3 dbi v6i M. tuberculosis duge cai thién bat ngod
so véi cac hop chit benzoxaborol dugc thé khac & bang 2. Vi du 2 G26-CHs, ma
12 benzoxaborol dugc thé c6 phan tir thé metyl & vi tri C-4 clia vong benzoxaborol
va phan t&r thé aminometyl & vi tri C3 clia vong benzoxaborol c6 héa 1ap thé twong
déi “(S)” & tam 1ap thé C v6i phan tir thé aminometyl, va c6 hoat tinh chon loc
hon mot cach bat ngd dbi v6i M. tuberculosis so véi cac hop chét benzoxaborol
duoc thé khdc ma khong c6 mdt sb trong sd cac diu hidu nay so véi viée tc ché
(ddc luc) dbi véi té bao ngudi clia cac hop chét nay. Ngoai ra, céc tri sé MIC dbi
véi ching M. tuberculosis H37Rv, vi du 2 G26-CHj3 1a 0,2uM, nguoc lai véi cac

hop chit benzoxaborol duoc thé khéac duogc so sanh.

Do d6, nhu duoc thé hién & bang 3, cac hop chét vi du 2 G26-CH; dugc bat
ngd phat hién thiy ring c6 SI d6i v6i Mycobacterium tuberculosis 12 4853. Tri s6
SI nay la t6t hon mét cach bt ngd véi hop chét bét ky trong sd cac hop chit so

sanh dugc dua ra trong bang 2.

Ngoai phan tir thé alkyl & C4 ctia vong benzoxaborol mang lai sy gia ting
v& hé s6 chon loc so véi cac hop chét benzoxaborol dugc thé khac ma khéng co
alkyl & C4 ctia vong benzoxaborol. Bang 3 thé hién céc tri s6 IC50 trc ché LeuRS,
céc tri s& MIC dbi véi ching M. tuberculosis chudn Mtb H37Rv, cac tri s6 dc
luc dbi véi cac té bao HepG2 ngudi, céce tri s6 hé s6 chon loc (SI), va viée tc ché
céc tri sd tdng hop protein & cac té bao ctia dong vat c6 vii clia benzoxaborol duge
thé theo sang ché trong d6 hop chét (G26-CH;, dugc thé hién & dang ba vong
déng) c6 metyl & C4 ctia vong benzoxaborol va phan tir thé aminometyl & vi tr

C3 clia vong benzoxaborol c6 hoa 1ap thé twong dbi “(S)” & tam 1ap thé.
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Nhu c6 thé thiy & bang 3, G26-CHj ciing dwoc phét hién thay 1a c6 hoat
tinh t6t dbi v6i Leucyl tRNA synthetaza tir M. tuberculosis va thé hién su anh

hudng thap 18n viée tng hop protein té bao dong vat cé vi.

BAt ngdr 14 d4 phat hién thiy rang cac hop chit benzoxaborol duoc thé nhit
dinh ma c6 kha ning ton tai & trang thai can béng, trong céc diéu kién dung moi
nhét dinh, gitta dang mé vong va dang déng vong, trong d6 hop chét & dang déng
vong c6 vong thir ba bao gdm céc vi tri 1 va 7 clia vong benzoxaborol, thé hién
su gia ting bat ngd vé& hé s6 chon loc. C4-Br, chét ddng phéan d6i hinh (S) ctia hop
chét so sanh 13 benzoxaborol dugc thé ¢6 Br & vi tri C4 clia vong benzoxaborol
ma khong c6 kha nang tdn tai & trang thai can bang gitra dang m& vong va dang
dong vong trong cac dung mdi hé nude, co SI 1a 320, trong khi d6 C6-Cl, chét
dong phan dbi hinh (S) clia benzoxaborol dugc thé c6 Cl & vi tri C-4 ma ciing
khong c6 kha ning ton tai ¢ trang thai can bang gilta dang mé vong va dang ba
vong dong trong cac dung moi hé nude, cd SI11a 363. Diéu nay la nguoc hoan toan
véi vi du 2 G26-CHs, chét ddng phan déi hinh (S) ctia benzoxaborol dugc thé
bing -CH; & vi tri C-4 ma c6 kha ning ton tai ¢ trang thai can bang gitra dang mo

vong va dang dong vong trong cac dung moi hé nude, cd SI 1a >4850.

Néu so sanh SI ctia vi du 2 G26-CH; véi SI ctia C5-H, chat ddng phan dbi
hinh (S) ctia hop chit so sanh 13 benzoxaborol dugc thé bing H ¢ vi tri C4 cla
vong benzoxaborol, ¢6 thé thay rang SI ctia hop chit khong c6 phan tir thé metyl
& C4 nhu vay chi 12 3, cho thy hop chét nhu vy ¢6 d6 chon loc rat thap ddi véi
su (e ché M. tuberculosis tiéu diét t& bao ngudi. Nguoc lai, vi du 2 C26-CHs, hop
chét c6 -CH; & vi tri C4 cua vong benzoxaborol ma thé hién 12 tdn tai ¢ dang cén
béang gitta dang m& vong va dang déng vong trong cac dung mdi hé nude, c6 hé
s6 chon loc (SI) 13 >4850.

Céc phan tir thé nhit dinh ctia c4c hop chit benzoxaborol dugc thé c6 kha
nang ton tai, trong cdc mdi trudng nhét dinh, & trang thai can bang gitta dang mé
vong va dang dong vong, do d6 mang lai su gia tdng bét ngd vé& hé sb chon loc.

Nguoc lai, d6i véi céc hop chat so sanh C9-Cl (hop chét benzoxaborol ba vong
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c6 phén tir thé clo & C4 va phan tir thé -CH3 & R® va R* ctia vong 7 canh) va C10-
H (hop chit benzoxaborol ba vong ¢ hydro & C4 va phan tir thé -CH; 6 R va R*
ctia vong 7 canh) céc hé s6 SI1a 10. C6 thé cho ring diéu nay biéu thi rdng phan
tt thé & cac vi tri R® va R* 1a khong duoc uu tién vé do chon loc véi M. tuberculosis
vé su tre ché (doc luc) dbi véi cac té bao ngudi clia cac hop chét cu thé nay. N6
cling goi ¥ rang su ¢6 mit ciia halogen & vi tri C4 ciia vong benzoxaborol (xem
C9-Cl) 1a khong du dé khéc phuc hiéu qua 4m ctia phén tir thé metyl & ca R? 1an

R* ctia vong ba vong ¢6 7 canh & vi tri R3/R*.

Do dé, cac hop chit benzoxaborol dugc thé theo sang ché, cu thé 1a vi du 2
G26-CHs, thé hién céc tri s8 SI cao hon bit ngd so véi cac tri s6 SI ctia cac hop

chét benzoxaborol dugc thé twong tw ddi v6i M. tuberculosis d6i v6i té bao nguoi.

Cén phai hidu ring sang ché bao gdm tht ca cc td hop cua céc khia canh véi tit ca cac
khia canh thich hop khac va/hodc cac phuong an minh hoa duge mo ta trong ban mo ta nay.

Cén phai hiéu ring céc vi du va cac phuong 4n duge mo ta trong ban mé ta nay chi
nhim muc dich minh hoa va céc cai bién hoic thay d6i dua vao ching s& duoc dé xuét boi
ngudi c6 hiéu biét trung binh trong linh vuc niy va dugc bao gdm trong pham vi va ndi dung
cua sang ché ndp don va pham vi cua yéu cAu bao ho kém theo. T4t ca cac cong b, cac patent
va cac don dang ky sang ché dugc dé cép trong ban md ta nay duoc két hop toan b ndi dung

vao ban mo ta nay.
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YEU CAU BAO HO

1. Hop chét c¢6 céu tao nhu dugc thé hién & cong thire I1I:

R! OH
R2
Q OH
/
B
\
O
R® NH
Cong thire IIT

trong do:

R31a-CHj, va

mdi R' va R? doc 1ap 1a H hoic —CH;
hodc mudi duoc dung ctia nd.

2. Hop chét theo diém 1 hozc mudi dugc dung ctia né, trong d6 R*1a -CH; va

trong d6 R! 1a HvaR? 1a H.
3. Hop chit theo diém 1, ¢6 cdu tao nhu dugc thé hién & cong thic [la:

R!' OH

2
Z
z.

R T~NH,

Cong thuc Illa
trong d6 R31a —~CHj; va

R!1a H va R? 1a H, hodc muoi dugce dung cta nd, sao cho hop chat nay cé cong

thtrc sau day:
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NHy |

5. Hop chét theo diém bét ky trong sb cac diém néu trén, c6 mau cong huéng tir
hat nhan NMR trang thai rén vé co ban 14 nhu duoc thé hién trén Fig.4, trong do6
hop chét ndy c6 cong thic sau day:

6. Dugc pham bao gdm:
hop chét theo diém bat ky trong sé cac diém néu trén; va
t4 duoc, chét phu gia hodc chét pha lofing duoc dung.

7. T6 hop bao gdm:

chét tri liéu tht nhét hodc mudi duge dung ctia né, trong dé chét tri liéu thir

nhat c6 cong thirc nhu duoc thé hién dudi day:
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va chét tri liéu thir hai.

8. T hop theo diém 7, trong d6 mudi duoc dung duoc chon tir mudi hydroclorua,
hydrobromua, hydriétdua, nitrit, carbonat, monohydrocarbonat, phosphat,
monohydrophosphat, dihydrophosphat, sulfat, monohydrosulfat, dihydrosulfat,

hodc phosphonat, t6t hon 14 mubi hydroclorua hogc mudi dihydrosulfat.

9. T4 hop theo diém 7 hoic 8, con bao gbm chét tri liéu thy y thit ba, thir tu, tht
nam va thr sau, trong dé chét tri liéu tht hai, thir ba, th tu, thit nim va tht séu
ndy 13 cht tri liéu duoc cp phép hodc duge khuyén nghi dé diéu tri bénh lao, tot
hon la trong do chét tri liéu tht hai, thr ba, thi tu, thir nim va thr sdu nay doc lap
dugc chon tir isoniazid, rifampin, pyrazinamit, ethambutol, moxifloxacin,
rifapentine, clofazimine, bedaquiline (TMC207), nitroimidazo-oxazine PA-824,
delamanid (OPC-67683), oxazolidinon t6t hon 1a dugc chon tu linezolid,
tedizolid, radezolid, sutezolid (PNU-100480), hodc posizolid (AZD-5847), chét
tuong tu EMB SQ109, benzothiazinon, dinitrobenzamit va thude khang virut bao

gom thudc khang retrovirut.

10. T6 hop theo diém 9, trong d6 thubc khéng retrovirut 1a zidovudine, didanosine,
lamivudine, zalcitabine, abacavir, stavudine, adefovir, adefovir dipivoxil,
fozivudine, todoxil, emtricitabine, alovudine, amdoxovir, elvucitabine,
nevirapine, delavirdine, efavirenz, loviride, immunocal, oltipraz, capravirine,
lersivirine, GSK2248761, TMC-278, TMC-125, etravirine, saquinavir, ritonavir,
indinavir, nelfinavir, amprenavir, fosamprenavir, brecanavir, darunavir,
atazanavir, tipranavir, palinavir, lasinavir, enfuvirtide, T-20, T-1249, PRO-542,

PRO-140, TNX-355, BMS-806, BMS-663068 va BMS-626529, 5-Helix,
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raltegravir, elvitegravir, GSK1349572, GSK 1265744, vicriviroc (Sch-C), Sch-D,
TAK779, maraviroc, TAK449, didanosine, tenofovir, lopinavir, hodc darunavir,

t6t hon 13 trong d6 thudc khang retrovirut 1a GSK 1349572 hozc GSK1265744.
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XDR-TB toan ciu

Nghi quyét tf
khoe the giéi:
Nghi quyét 2009 thic
day tat ca cac thanh vién
WHO "phai hoan thanh
viéc toan cau hoa doi véi
viéc chan doén va diéu trj
MDR-TB va XDR-TB

FIG. 1
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Sulantruyén M, tuberculosis

FIG.2
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Fig. 3
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