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(57) Sang ché dé cap dén hop chat axit amin benzyloxybenzylamin 1a hop chat c¢6 chirc
ndng moi cua cac axit amin alanin va prolin. Hop chat theo sang ché c¢6 kha niang khang
nam hodc kha nang diét nam tuyét voi. Ngoai ra, hop chat theo sang ché thé hién tac dung
hiép dong khi dong sir dung vOi cac ché pham khang nam da biét. Hon nita, hop chat theo
sang ché c6 hoat tinh khang nam pho rong. Do do, hop chat theo sang ché c6 the duogc st
dung rong rdi trong linh vyc can diéu tri bang ché pham khang nam hoac diét nam khang
lai bénh nhiém nim & ngudi, dong vat va thyc vat. Sang ché cling dé cap dén phuong phap
diéu ché hop chit nay.
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Linh vue k§ thuit dwgc dé cap

Sang ché d& cap dén hop chét axit amin benzyloxybenzylamin ¢6 nhém chirc axit

amin, va ché phim khéng nim chira chét nay 1am hoat chét.
Tinh trang ky thuat cia siang ché

Trudce ddy, nAm thuong gdy nhidm khuén tai chd nhu & ban chan cta van dong vién
thé thao, nim ben va ndm miéng, va hiém khi gdy nhiém nim toan than. Tuy nhién, gan day,
nhidm ndm toan than da tr& nén thong thudong di dé ding thi tu trong céc bénh 14y nhiém
phé bién nhét trong cac bénh lay nhidm méc phai & bénh vién. Céc bénh nhiém ndm c6 thé
chia thanh bénh trén da va bénh toan than. Trong s& céc bénh nay, nhiém nim toan than gy
nhiéu réc rdi. Trong hai thap k¥ qua, mic du cac k¥ thuat y hoc phat trién, nhung cac bénh

nhiém nam van tuong doi phat trién.

Céc bénh nhidm nim xay ra thuong xuyén & cic bénh nhan c6 chirc ndng mién dich
clia co thé giam do lam dung céc chét khang khuén phd rong, cdy ghép co quan, sir dung chat
chbng ung thu trong thoi gian dai, do tudi gia, ADIS, hoic cac ly do tuong tu hodc & cac bénh
nhan ¢6 chtc ndng mién dich giam do dit céc thiét bi nhu dng xdng tiéu hodc bd phan gia
(Beck-Sague, C. M. et al., J. Infect. Dis., 167, 1247-1251, 1993; Diamond, R. D., Rev. Infect.
Dis., 13, 480-486, 1991).

Ngoai ra, nhiém nédm toan than tang rt nhanh dén muc d6 khoang 40% bénh nhan
ndi tri do nhidm khuén chét do bénh v& ndm. La madm bénh co hoi dién hinh, Candida
albicans, Candida glabrata, Candida krusei, Cryptococcus neoformans, va cac loai khac da
duoc bdo céo (Strenberg, S., Science, 266, 1632-1634, 1994). Theo céac nghién ctru gén day,
da biét ring ndm da duogc phat hién & céc phan khac nhau trong ndo cia bénh nhan bi chimg
mét tri do Alzheimer va do d6 nhiém ndm c6 thé gdy ra ching mat tri do Alzheimer (Pisa, D.
et al. Scientific Reports, 5: 15015). Trong khi d6, Cryptococcus neoformans mam bénh thude
ndm dam gdy ra viém mang néo trong cdng ddng mién dich thoa hiép. Da biét rang 600,000
hodc hon 12 s6 ngudi chét hang nam trén toan thé gi6i do nhiém ndm viém mang ndo. Tuy

nhién, chi c6 it luya chon dé diéu tri bénh nhiém nam Cryptococcus.
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Chc chét khang nidm duoc phat trién cho dén nay 6 thé dugc phan loai hoa hoc chu
yéu 13 céc chét khang ndm cé chu tric azol va chit khang nim c6 cAu truc biazol. Pbi véi
chét khang ndm dua trén azol, cac duoc chét dién hinh bao gém ketoconazol, fluconazol,
itraconazol, voriconazol va cac chét tuong tu. Déi v6i chit khang ndm dua trén biazol, cac
duoc chat dién hinh bao gdm terbinafin, fluxytosin, amphoterixin B, caspofungin va cac chét

tuong tu.

Ketoconazol, fluconazol, itraconazol va voriconazol ¢ cAu tric azol c6 co ché tac
dong twong tu v4i naftifin va terbinafin 1a nhitng duoc chit dya trén alylamin. Chét khéng
nim thudc hai 16p trén thé hién tdc dung uc ché enzym céan cho quy trinh trong d6 lanosterol
duoc chuyén hoa thanh ergosterol, 1a thanh phan chinh ctia mang té bao ndm. Chét khang
ndm dua trén azol trc ché enzym vi thé va chit khang ndm dua trén alylamin trc ché squalen
epoxidaza, nhd d6 c6 tac dung néu trén. Fluxytosin (5-FC) chit déi khang trao dbi chét wc
ché tdng hop axit nucleic va c6 tac dung khéng nidm bang cach gdy ra ma hoa sai ARN nim
va d6i khang tong hop ADN theo céch khong canh tranh. Amphoterixin B c6 cdu truc polyen
¢6 tac dung khang nim bang cach lién két véi ergosterol & bén trong mang té bao ndm dé gay
ra khir cuc ciia mang té bao va tao thanh 15 gy thét thoat chét trong té bao. Caspofungin, la
chét khang ném thudc 16p echinocandin, c¢6 tac dung trc ché nguoc su hinh thanh vach té bao
va khac véi cac chit khang ndm néu trén, 1a céc chét tac dong 1én mang t€ bao, & chd chét

nay tac dong dén vach té bao.

Duoc chét dua trén azole c¢6 thé gay ra chét do viém gan khi st dung cho bénh nhén
c¢6 chirc ning gan kém. Do do, cac thir nghiém chirc néng gan can duoc thuc hién trudce khi
str dung thubc. D ¢6 bdo cdo 1a fluxytosin ¢ tac dung tc ché myelo hodc gay doc gan theo
cach phu thudc vao lidu va c6 thé gdy ra viém rudt non. Céc tac dung phu nhur vy cang tang
thém khi chitc ning than gidm. Do d6, viéc kiém soat chtrc nang than cua bénh nhan 1a rat
quan trong. Ngoai ra, fluxytosin chéng chi dinh cho phu nft ¢6 thai. Tinh ddc dién hinh cta
amphoterixin B 1a gy doc cAu than do co dong mach than 1a phu thudc vao lidu. Do d6, trong
truomg hop khi liéu tich lily ctia amphoterixin B trong toan b cude doi la tir 4g dén 5g hodc
nhiéu hon thi kha ning mét vinh vién chirc nang thén tang lén. Ngoai ra, amphoterixin B ¢6

thé tao ra tinh doc cho than nhw mét qua nhiéu kali, magie va bicacbonat va giam san xuat
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céc hocmon tao huyét do nhiém doc 6ng than. Hon nita, amphoterixin B c6 thé gay ra céac
triéu chimg nhu viém tinh mach huyét khéi, on lanh, ring minh va thd qua nhanh la cac phan
tmg cip tinh. Nhu duge md ta & trén, céc chét khang ndm duoc phat tridn trudc ddy c6 rat
nhiéu tac dung phu tity thudc vao loai dugc chét va can phat trién mot chét diéu tri mai co thé

ting cuong hiéu qua khang ndm ma van giam duogc tic dung phu.
Ban chit k§ thuit clia sing ché

Mot muc dich ctia sang ché 1a dé xuat hop chét axit amin benzyloxybenzylamin mdi,
mudi va/hodc solvat ctia no.

Mot muc dich khéc cua sang ché 1a dé xuét duge pham khang nam, chra hop chat
axit amin benzyloxybenzylamin, mu6i va/hodc solvat ctia n6 1am hoat chat theo sang ché.

M6t muc dich khac nita cia sang ché la dé xuat ché pham khang ndm di€t con trung
gdy hai, chira hop chét axit amin benzyloxybenzylamin, muoi va/hodc solvat cua n6 lam hoat

chét theo sang ché.

Mot muc dich khac nfra cua sang ché 12 d& xuét ché pham khéng nidm ding cho dong
vat chira hop chét axit amin benzyloxybenzylamin, mubi va/hodc solvat ctia né lam hoat chét

theo sang ché.

Mot muc dich khéc nita ciia sang ché 1a @2 xut ché phdm khang nim chtra hop chét

axit amin benzyloxybenzylamin theo sang ché mudi va/hodc solvat cua no.

M6t muc dich khac clia sdng ché la dé xuét sita tam, m§ pham hoéc dau goi dau chura

hop chét axit amin benzyloxybenzylamin mudi va/hogc solvat cia né theo sang ché.

Ngoai ra, mot muc dich khac nita cua sang ché 1a dé xuét phuong phép didu ché hop

chét axit amin benzyloxybenzylamin theo sang ché.
Giai phap cho vin dé

Pé dat duoc cic muc dich trén, sang ché dé xuat hop chat axit amin

benzyloxybenzylamin c6 cong thuc 1 sau day, mudi duoc dung va/hoic solvat ciia no.

[Cong thitc 1]
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Rg /TRG

X
H Rs.
N

Trong cong thic 1, R4, Rs, Re, Ry, va Rg giéng nhau hodc khac nhau, va mdi nhém
doc 1ap duoc chon tir hydro, Cialkyl, hydroxy, halogen, Cialkyl dugc halogen hoa, Ci.
salkyloxy va Cjalkyloxy dugc halogen hoa, va Y duoc chon tir nhém Cong thue tir 2 dén 4

sau day:

[Cong thire 2]

R
_>—§-
R;—N
Rs

[Cong thic 3]
>+

N

R 1

[Cong thuc 4]

o

Ry

trong dé R; va R3 gibng nhau hozc khic nhau tirng doi mot, va mdi nhém ddc 1ap

duoc chon tir Cy7alkyl, va
Rz la C1-7alky1.

Theo sang ché, halogen c6 thé duoc chon tur flo, chloro, bromo, va iodo, va C;_ alkyl
1a alkyl mach thang, mach nhanh hoc mach vong va c6 thé duoc chon tir metyl, etyl, propyl,

isopropyl, xyclopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, hexyl, heptyl va octyl.

Nhom Ci.qalkyloxy c6 thé duge chon tir metoxy, etoxy, propoxy, butoxy, pentoxy,

hexyloxy, heptyloxy va octyloxy.
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The C;.7alkyl dugc halogen hoa cd thé duoc chon tr diflometyl, triflometyl, difloetyl,
trifloetyl, triflopropyl, triflopentyl, triflohexyl, va trifloheptyl va Cj.salkyloxy dugc halogen
héa c6 thé duoc chon tir diflometyloxy, triflometyloxy, difloetyloxy, trifloetyloxy,

triflopropyloxy, triflopentyloxy, triflohexyloxy va trifloheptyloxy.

Theo sang ché, trong Cong thirc 1, trong truong hop trong d6 nhém bét ky trong s6
cac nhom Ry, Rs, Re, Ry va Rg 1a Cy.7alkyl, hydroxy, halogen, C,_7alkyl duogc halogen hoa, C;.
salkyloxy ho#ic Ci.qalkyloxy duoc halogen héa, thi bbén nhém con lai cé thé 1a nguyén tir

halogen.

Hop chét c6 Cong thire 1 ¢ thé 1a mot chét cu thé bat ky duoc chon tir cac hop chét
sau, hodc hdn hop ddi quang dang R va dang S cua no:

(R)/(S)-1-((4-((2-(flobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop
chét 17);

(R)/(S)-1-((4-((3-(flobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop
chét 18);

(R)/(S)-1-((4-((4-(flobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop
chét 19);

(R)/(S)-1-0x0-1-((4-((2-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chat 20);

(R)/(S)-1-0x0-1-((4-((3-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chat 21);

(R)/(S)-1-0x0-1-((4-((4-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chét 22);

(R)/(S)-1-((4-((3-(clobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop
chét 23);

(R)/(S)-1-((4-((4-(clobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop
chét 24);
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(R)/(S)-1-((4-((3-flobenzyl)oxy)benzyl)amino)-1-oxopentan-2-aminium clorua (Hop
chit 25);

(R)/(S)-1-((4-((4-(triflobenzyl)oxy)benzyl)amino)- 1 -oxopentan-2-aminium clorua
(Hop chét 26);

(R)/(S)-2-(metylamino)-N-(4-((4-triflometyl)benzyl)oxy)benzyl)butanamit (Hop chét
27);

(R)/(S)-N-(4-((3-clobenzyl)oxy)benzyl)-2-(metylamino)butanamit (Hop chat 28);
(R)/(S)-N-(4-((4-clobenzyl)oxy)benzyl)-2-(metylamino)butanamit (Hop chét 29);

(R)/(S)-2-(metylamino)-N-(4-((4-triflometyl)benzyl)oxy)benzyl)pentanamit (Hop
chit 30);

(R)/(S)-2~(metylamino)-N-(4-((4-triflometyl)benzyl)oxy)benzyl)pentanamit (Hop
chit 31);

(R)/(S)-tert-butyl-2-((4-((3-flobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-cacboxylat
(Hop chét 34);

(R)/(S)-tert-butyl-2-((4-((4-flobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-cacboxylat
(Hop chét 35);

(R)/(S)-tert-butyl-2-((4-((4-(triflometyl)benzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-
cacboxylat (Hop chét 36);

(R)/(S)-tert-butyl-2-((4-((4-clobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-cacboxylat
(Hop chét 37);

(R)/(S)-N-(4-((3-flobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit  hydroclorua  (Hop
chit 38)

(R)/(S)-N-(4-((4-flobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit hydroclorua (Hop chét 39);

(R)/(S)-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)pyrolidin-2-cacboxamit hydroclorua
(Hop chat 40);
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(R)/(S)-N-(4-((4-clobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit hydroclorua  (Hop
chét 41);

(R)/(S)—l-metyl-N-(4-((3—ﬂobenzyl)oxy)benzyl)pyrolidin—2-cacboxamit (Hop chét
42);

(R)/(S)-1 -metyl-N-(4-((4-(triﬂometyl)benzyl)oxy)benzyl)pyrolidin-2-cacboxamit
(Hop chét 43);

(R)/(S)-l-metyl-N-(4—((4-clobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit (Hop chét
44);

(R)/(S)-tert-butyl-3-((4((3 -flobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-cacboxylat
(Hop chét 46);

(R)/(S)-tert-butyl-3 ~((4((4-(triflometyl)benzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-
cacboxylat (Hop chét 47);

(R)/(S)-tert-butyl-3 -((4((4-clobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1 -cacboxylat
(Hop chét 48);

(R)/(S)-2-((4-((3-ﬂobenzyl)oxy)benzyl)cacbamoyl)pyrrolidi-l-nium clorua (Hop chét
49);

(R )/(5)—2-((4-((4-(triﬂometyl)benzyl)oxy)benzyl)cacbamoyl)pyrrolidi- I-nium clorua
(Hop chét 50);

(R)/(S)-2-((4-((4-clobenzyl)oxy)benzyl)cacbamoyl)pyrrolidi—1-nium clorua (Hop
chét 51);

(R)/(S)—l-metyl-N-(4-((3-ﬂobenzyl)oxy)benzyl)pyrolidin-3-cacboxamit (Hop chét
52);

(R)/(S)-1 ~metyl-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)pyrolidin-3 -cacboxamit
(Hop chét 53);

(R)/(S)-l—metyl-N-(4-((4-clobenzyl)oxy)benzyl)pyrolidin-3-cacboxamit (Hop chit
54),
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(R)/(S)-tert-butyl(1-((4-((3,4-clobenzyl)oxy)benzyl)amino)-1 -oxobuta-2-
nyl)cacbamat (Hop chét 55);

(R)/(S)-tert-butyl(1-oxo-1 ~((4-((4-(triflometyl)benzyl)oxy)benzyl)amino)penta-2-
nyl)cacbamat (Hop chét 56);

(R)/(S)-1-((4-((3,4-diclobenzyl)oxy)benzyl)amino)-1 -oxobutan-2-aminium clorua
(Hop chit 57);

(R)/(S)-1-((4-((3,4-diclobenzyl)oxy)benzyl)amino)-1 -oxopentan-2-aminium  clorua
(Hop chét 58);

(R)/(S)-2-(dimety1amino)-N-(4-((4-triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop
chét 59);

(R)/(S)-N-(4-((3,4—diclobenzyl)oxy)benzyl)-2-(dimetylamino)butanamit (Hop chat

60);

(R)/(S)-N—(4-((3,4-diclobenzyl)oxy)benzyl)-2-(dimetylamino)butanamit (Hop chét
61);

(R)/(S)-2-(etylamino)-N—(4-((4-(triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop chét
62);

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(etylamino)butanamit (Hop chét 63);

(R)/(S)-2-(etylamino)-N-(4-((4-(triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop chét
64);

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzy1-2-(etylamino)pentanamit (Hop chét 65);

(R)/i (S)-2-(dietylamino)-N-(4-((4-(triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop
chét 66);

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzy1-2-(dietylamino)butanarnit (Hop chét 67);

(R)/} (S)—2-(dietylamino)-N-(4-((4—(triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop
chit 68);
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(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(dietylamino)pentanamit (Hop chit 69).

Theo sang ché, mudi duoc dung khong bi gidi han cu thé mién 1a duoc st dung thong
thuéng trong linh vuc nay. Cac vi du cu thé bao gém, nhung khéng chi gidi han &, cac chét
¢6 thé tao mudi v6i axit vo co nhu axit hydrocloric, axit bromic, axit sulfonic, axit
amidosulfuric, axit phosphoric hodc axit nitric hodc axit vd co nhu axit cacboxylic hoac axit

sulfonic.

Ngoai ra, cac vi du vé axit cacboxylic ¢ thé bao gdm axit axetic, axit maleic, axit
fumaric, axit malic, axit xitric, axit tactaric, axit lactic, axit benzoic, axit sucxinic, axit
propionic, axit glycolic, axit stearic, axit lactic va céc chét twong tw va cac vi du veé axit
sulfonic bao gdm axit methansulfonic, axit etansulfonic, axit benzenesulfonic, axit
toluensulfonic va axit naphthalendisulfonic. Tuy nhién, cac loai axit cacboxylic va axit

sulfonic khong chi bi han ché & cac hop chét néu trén.

Hop chét axit amin benzyloxybenzylamin c6 Cong thirc 1 theo sang ché ¢ hiéu qua
trc ché su phat trién cta nim hoic diét nAm. Do d6, ché phim chita hop chét axit amin
benzyloxybenzylamin c6 Cong thirc 1 1am hoat chét c6 thé dugc sir dung hitu hidu lam dugc
chit ngin ngira hodc diéu tri bénh nim. Ngoai ra, hop chit axit amin benzyloxybenzylamin

¢6 thé duoc didu ché 1am duogc phém dé str dung két hop véi cac dugc chét da co.

Theo sang ché, bénh nédm khong bi han ché mién 13 bénh gay ra boi nam. Cac vi du
vé ndm bao gém, nhung khong chi han ché ¢, Candida spp., Sporotrichum spp., Malassezia
spp., Cryptococcus spp., Aspergillus spp., Pneumocystis jirovecii spp., Mucor spp., va cac

loai tuong tu.

Theo séng ché, bénh nim cé thé 13 bénh gay ra bdi Candida spp., Sporotrichum spp.,
Malassezia spp., Cryptococcus spp., Aspergillus spp., Pneumocystis jirovecii spp., hodc
Mucor spp. Céac vi du vé cc bénh nim bao gém, nhung khong chi gi6i han ¢, viém mang néo,
nAm da, nAm niém mac, ndm ndi tang, ném tiét niéu, ndm ndi mac tim, ndm miéng hau, ném
ndi nhan, nhiém khuin mau do ndm, bénh nim trichophyton, lang ben, bénh ném sportrichum,
ap-xe nadm, u hat do nim, u hat sinh mt, bénh nhiém ndm Madurela, bénh viém phéi do

Pneumocystis jirovecii, bénh cryptococcus toan than, bénh cryptococcus niém mac da, bénh

-10-
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nam aspergillus, xoang, ho ra méu, di ing, lao phdi & nguoi gia, xo héa phoi, u nang phdi, sot

mén tinh, ho, dom, dom c6 mau, va bénh do zygomycosis gay ra.

Hop chét axit amin benzyloxybenzylamin theo sang ché c6 thé dugc diéu ché theo

phuong phéap bao gdm céc bude sau:

1) bao vé nhém amin cla axit amin dugc chon tir cac cong thic tir 5 dén 7 sau déy

bang nhém bao vé;

2) cho axit amin ¢6 nhém amin dugc bao vé phan tmg v6i hop chat benzylamin, dé
diéu ché hop chét axit amin benzyloxybenzylamin trong d6 nhom amin cla axit amin dugc

bao vé béng nhém bao vé ; va
3) loai bé nhém bao vé amin.
[Cong thirc 5]
Ra OH
R,~NH 0

[Cong thirc 6]

[Cong thuc 7]

OH
<

Ry 0

trong cac Cong thure tir 5 dén 7,
R 1a hydro hodc C,.alkyl,

R2 la C1-7alkyl.

-11-
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Trude tién, nhom amin cla axit amin dugc chon tir Cong thic 5 dén 7 dugc bao vé
bang nhém bao vé& amin. Doi v&i nhom bao vé amin, cé thé sit dung nhom bat ky mién la

duoc sir dung thong thudng trong linh vuc bao vé amin.

Sau d6, axit amin ¢4 nhom amin dugc bao vé phan g v6i hop chit benzylamin dé
diéu ché hop chét axit amin benzyloxybenzylamin trong d6 nhém amin cua axit amin dugc
bao vé béng nhém bao vé. Phan Gng co thé duoc thuc hién bang mdt bude hodc hai bude.
Trong trudng hgp ma phan tmg duoc thuc hién theo mot budc, axit amin ¢6 nhom amin duoc
bao vé c6 thé phan tng véi hop chét benzyloxybenzylamin. Trong truong hop ma phan tng
¢6 hai budc, axit amin ¢6 nhom amin dugc bdo vé co thé phan tmg véi 4-hydroxybenzylamin
dé didu ché hop chét axit amin 4-hydroxybenzylamin trong d6 nhém amin cua axit amin
dugc bao vé bing nhém bao vé va sau do chit thu dugc phan tng c6 thé phan tmg voi hop

chit benzyl bromua.

Nhoém bao vé amin c6 thé duoc loai bé bang phwong phép loai bé amin thong thuong.

Theo sang ché, thuc hién viée xir 1y bang axit percloric.

Trong hop chit axit amin benzyloxybenzylamin theo sang ché, amin cia gbc axit
amin c6 thé 12 bac mot, bac hai hodc bac ba. Trong trudng hgp ma amin la bac hai hodc béc

ba, phan ung alkyl héa c6 thd duoc thuc hién dé dua nhom alkyl vao.

Theo séng ché, hop chét axit amin benzyloxybenzylamin hodc mudi duoc dung cia
n6 ¢6 thé duoc didu ché bing cac phuong phap diéu ché thong thuong bang cach tron voi
chét mang, ta dugc hoic chét pha lodng théng thudng hodc co thé duge diéu ché & dang thich

hop dé str dung qua dudng miéng hodc ngoai duong tiéu hoa.

Cac vi du v& chét mang, t4 duoc, hoic chét pha lodng co thé bao gdm lactoza,
dextroza, sucroza, sorbitol, mannitol, xylitol, erythritol, maltitol, tinh bot, alginat, gelatin,
canxi phosphat, canxi silicat, xenluloza, metylxenluloza, xenluloza vi tinh thé, polyvinyl
pyrolidon, nuéc, metylhydroxybenzoat, propylhydroxybenzoat, talc, magie stearate va dau

khoang.

Ngoai ra, trong truong hop duge dua vao duogc phéam, c6 thé chtra thém céc chat don,
chit bd sung, chat lién két, chit 1am &m, chét gay ra, chit hoat dong bé mit va cac chat trong

tu va cdc chat lam tron nhu magie stearat va bot talc.
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Pé sir dung qua dudng miéng, cac duge pham c6 thé duoc bao ché ¢ dang vién nén,
vién nhong, dung dich, si 16, huyén dich hodc cac dang twong tu. D€ st dung ngoai duong
tiéu hoa, duoc pham cé thé duge diéu ché ¢ dang dé st dung d€ tiém mang bung, dudi da,

tiém bap hoic tiém dudi da hoac cac duge pham dé bdi ngoai.

Theo mdt phuong an, sang ché d& cap dén duogc phém trc ché su phat trién cta nim
hodc diét nAm. Liéu hiéu qua hang ngay cua hop chét axit amin benzyloxybenzylamin cua
Cong thuce 1 hodc mubi duoc dung ctia né trong duge phdm 14 nam trong khoang tir 0,01 dén
1,000 mg/ngay cho ngudi 16n. Tuy nhién, lidu c6 thé phu thudc vao tudi bénh nhan, trong
luong co thé, gioi tinh, dang lidu, tinh trang strc khée va tinh nghiém trong ctia bénh va c6 thé
duoc st dung ngay mot 14n hodc chia thanh nhidu 14n mdt ngay theo cac khoang cach nhét

dinh theo chi dinh ctia béac sT hodc dugc si.
Tac dung c6 lgi ctia sang ché

Hop chit benzyloxybenzylaminyl axit amin theo sdng ché c6 hoat tinh khang nam
tuyét voi ddng thoi vAn c6 cac dac tinh vé duge chét tot khi xéc dinh bang th nghiém
ADME/Tox va khong ¢6 tac dung phu hodc tadc dung phu nhu thdy & cac chit khang nam hién
c6 nhu gdy doc gan, gdy doc than, gdy doc thin kinh, phét ban, phu va tc ché tiy xuong
gidm déng ké. Do d6, hop chét benzyloxybenzylaminyl axit amin c6 thé duoc 4p dung hitu

ich 1am chat diéu tri méi déi vai cac bénh nhiém nim.
Mo ta van tat cac hinh vé

FIG. 1 mb ta hinh v& thu duoc bang cach so sanh hoat tinh G ché cta hop chét theo
sang ché véi amphoterixin B (AmpB) va fluconazol (FCZ), khang lai Candida albicans
SC5314 (ATCC), Candida glabrata BG2 (ATCC), Cryptococcus neoformans var. grubii H99
(ATCC) va Aspergillus fumigatus. O FIG. 1, KDS1087 thé hién Hop chat 22, KDS1090 thé
hién Hop chat 26 va KDS1092 thé hién Hop chat 29. Trong hinh v&, & phia bén trai cta hinh,
¢6 chtt dan 14n luot cia KDS1087, KDS1090, KDS1092, AmpB va FCZ.

FIG. 2 minh hoa biéu dd thu dugc bang cach so sénh céc két qua thir nghiém MIC
cia Hop chét 22 (1087), Hop chit 26 (1090) va Hop chat 28 (1092) theo sang ché voi
amphoterixin B (AMB), khang lai mot s6 ching Aspergillus fumigatus (tinh gia tri trung
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binh). Hop chét theo sang ché c6 hoat tinh trc ché cao hon amphoterixin B. Trong hinh v&, &

phéi bén tréi ctia biéu dd, c6 chi dan 1an lugt cia KDS1087, KDS1090, KDS1092 va AmpB.

FIG. 3 minh hoa gi4 tri trung binh cta cac két qua thir nghiém MIC cua Hop chét 22
(1087), Hop chit 26 (1090) va Hop chét 28 (1092) theo sang ché, khang lai mt s6 chung
Candida albicans. Trong hinh v&, & phai bén ftrai clia biéu dd, c6 chu din lan luot cla

KDS1087, KDS1090 va KDS1092.

FIG. 4 minh hoa céc cac gia tri thu duoc béng cach xac dinh hoat tinh tc ché tuyét
voi cia hop chit (Hop chét 26) theo sang ché khang lai nidm gdy bénh thuc vat khi str dung
hop chat nay.

FIG. 5 minh hoa céc két qua thu duoc bang cach so sanh hoat tinh trc ché cua hop
chét theo sang ché vai hoat tinh trc ché cua propiconazol, difenoconazol va fludioxonil khang

lai cac loai ndm gAy bénh khac nhau.

FIG. 6 minh hoa cac két qua thu dugc bang cach danh gia hiéu qua cua hop chét theo
sang ché & mau con trung Galleria mellonella.
M3 ta chi tiét sang ché

So dd didu ché hop chat theo sdng ché nhu sau. Trong cac so do dudi day, cac so
khong duoc sir dung cung voi cac chit cai the hién céc so hop chat dugc dicu ché theo sang

ché. C6 nghia 13, 1 1a Hop chat 1:

[Sodo 1]
Re Rz . R OH
Boc anhydride NMM, IBCF, 4-hydroxybenzyl amine 2
Risy OH — = Boc. OH Boc N
N N
H 5 NaHCO;, H;0/MeOH H THE khan (-78°C) N
© o
1, Ry =H, Ry = CH3 3;R;=CHy §; Rz =CHjs
2; Ry =H, Rz = CHCH, 4; Ry = CH2CH3 6; Ry = CH,CH3
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K2COj.

56

BE STy

Axeton (héi lru & 55°C)

7Ry = CHy X = 2F
8; Ry = CHs, X = 3F

9: Ry = CHy, X = 4F

10; R = CHa, X = 2'CF3

11: Rg = CHg, X = 3CF5

12; R, = CH3, X = 4'CF;

13; Ry = CHy, X = 3Cl

14: Ry = CHy, X = 4Cl

15; Ry = CH,CHg, X = 3F
16; Ry = CHzCHs, X = 4CF3

[So db 2]

CHgl, NaH

12,13, 14, 16
THF anh. (0 °C - )

[So dd 3]

Formaldehit, Pd/C R,
16 -
MeOH, Hj (1) Y
I o
31, Ry =

[So db 4]

THF khan (-78°C)

33

HCl 4,0M trong dioxan

34-37

*¥isng

MC (1t.) Har H

38 X=3F
39X = 4F
40: X = 4CF,
41;X = 4Cl

[So dd 5]

>

R; Q
oMK :k[rH \/@’
N
.
Mc 1y CrHN
o)
17 Ry = CHg, X = 2F
18 Ry = CHy, X = 3F
18R = CHy, X = 4F
20; Ry = CHy, X = 2CFy
213 Ry = CHy, X = 3CFy
22; Ry = CHy, X = 4'CFy
23! Ry = CHg, X = 3C
24 Ry = CHy, X =4Cl
25 Ry = CHCHy, X = 3F
26; R, = CHyCHy, X = 4'CF4
/ 1]
X
Ry o} X
H |
\u N
(o]
27; Ry = CHs, X = 4'CF,
28; Ry = CH3, X = 3'Cl
29; Ry = CH3, X = 4'Cl
30; Ry = CH,CHj3, X = 4'CF3
=N %
NP
H
N
CHZCH3, X= 4'CF3
B
KGOy LAt 8-
\N/w-“'

Axeton (héi lvu & 55°C) jac ©

34X =3F
35 X = 4F
38:X = 4'CF3
7 X =4Cl

Formaldehit, Pd/C @ ©
MeOH. H (1) h
Q
42, X=3F
43X = 4CFy
44; X =4'Cl
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w0
N o™ [ x = Dy
OH  NMM, IBCF, L PPN N
% Boc—N H |
N o (e N N
Boc THF khan (-78°C) i
45 46;,X=3F
47, X = 4CF5
48:X = 4CI
< h =
> (6] xN ¥ o] . b X
. HCI 40M trong dioxan *— / H fj ~ Formaldehit, Pd/C N " F |
64y — = No s _ NN
MC (1) HCl ™ S MeOH, Hy (L)
¢ o
49, X = 3F 52.X = 3F
50, X = 4CF3 53X = 4'CF3
51, X =4'Cl 54; X = 4'C!

Cac vi du tdng hop dé didu ché hop chit theo sang ché nhu sau:

Vi du tong hop 1: Bao vé nhdm amin cla axit amin

[So db 6]
Rz

i R
Boc anhydride
Risn OH Boc, OH
H NaHCO3, H,O/MeOH Ho ol

0]

Axit amin (1,0 duong lugng), Boc anhydrit (1,5 duong luong), va natri bicacbonat
(1,5 duwong lugng) dugc hoa tan trong dung dich nudce cAt va metanol (1:1), va dé phan tng &
nhiét do phong trong 36 dén 48 gio. Sau khi hoan thanh phéan tng, dung dich thu dugc dugce
rira hai 14n bang dietyl ete, va sau d6 do pH cua 16p nuée duoc didu chinh dén 2 bang axit
clohydric 1,0M. Sau do, chiét bang etyl axetat (EA). Lp hitu co thu duoc duge khir nude
bang cach sir dung chit 1am kho (natri sulfat) va 1am kho & 4p suét giam dé thu duoc hop chat

mong mudn, axit amin cua nhom amin duoc bao v¢ bang nhom bao vé (Boc).

Vi du tng hop 2: Lién két 4-hydroxybenzylamin

A
[So dd 7]
R
2 NMM, IBCF, 4-hydroxybenzyl amine Ry OH
Boew OH Boc.. ]YH
o N
Ho 8 THF khan (-78°C) Aol

-16-



38988

OH
7
[j\‘(OH NMM, IBCF, 4-hydroxybenzyl amine / \ N \)
N \\s(
: O
Boc THF khan (-78°C) Boc
HoN ™5 %
M "1’*0 e L._f;f x‘
gy Ny
- _P" NMM, IBCF. Lz P 27O
( fo'{‘b : Boo-N_1 ,,FL,J%,J}
Boe THF khan (-78°C) I

Hop chat (0,1 M) duoc tbng hop trong Vi du Téng hop 1 va N-metylmorpholin
(NMM) (0,15 M, 1,5 duong luong) duge cho vao tetrahydrofuran khan ¢ nhiét do thap -78°C,
va hén hop duoc khudy trong 5 phut. Sau dé, isobutyl chloroformat (IBCF) (0,13 M, 1,3
duong lugng) duoc cho vao, va chét thu duoc dugce khudy trong 5 phut. Sau d6, hop chét 4-
hydroxybenzylamin (0,12 M, 1,2 duong lugng) dugc cho vao va chat thu duoc duoc khudy
trong 5 phit. Nhiét dd ctia hdn hop phan tmg dugc dua lén dén nhiét do trong phong va sau
d6 xéc dinh xem phan tmg c6 tién trién khong khi khudy trong thoi gian tir 30 phit dén 60
phut. Sauk hi hoan thanh phan mg, va hdn hop duoc loc va lam kho trong 4p sudt giam va

sau d6 tinh ché bang sic ky cot trén silica gel.

Vi du tdng hop 3: Phan Gng lién két voi benzyl bromua

R OH B/\

N g O S
Boc.., A N A Boc.

N

[SO do 8] H oo Axeton (héi lbu & 55°C)

S,
o \)
o Y
(O «Q oo U2™ [ Ko

o \
Boc

Axeton (hdi lvu & 55°C) 8o ©

Hop chit (1,0 duong lwong) cta vi du téng hop 2, benzyl bromua (1,0 dén 1,2 duong
luong), va kali cacbonat (4,0 duong luong) duoc hoa tan trong axeton, va sau do xac dinh
phén @mg ¢6 tién hanh trong khi hdi luu & nhiét do tir 50°C dén 60°C trong thoi gian tir 4 dén
12 gio. Sau khi hoan thanh phan Ung, hdn hop phan tng duoc cb. Sau do, chiét bang metylen
clorua va nudc con lai trong 16p hitu co duoc loai bo bing chit 1am kho (natri sulfat). L&p

hitu co thu duoc duoc ¢6 va sau dé dugc tinh ché bang phép séc ky trén cdt silica gel.

Vi du téng hop 4: Loai bo nhdm bdo vé amin
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Hop chét thu duoc trong Vi du tbng hop 3 duoc hoa tan trong metylen clorua. Sau do,
luong du thira (6 dén 10 duong lugng) axit hydrocloric 4,0 M dugc cho vao va khudy & nhiét
do trong phong. Sau khi hoan thanh phan tUng, chit rin thu duge duge rira bang etyl axetat va
sau d6 lam kho trong chan khong dé loai bé nhém bao vé amin (boc). Két qua 13, thu duge

hop chét axit amin benzyloxybenzylamin chira cau tric amin bac mot mong muon.

Sodd9

7y ﬁ-x
R: oA 4.0M KCI 7

B°°\Njﬁ(k" ~ Tvow ~c1'H3NjﬁJN ~-

MC (it
oo

7 rx
° /'(::/“ :'/j:-x

P ! - PN e
H\):-:/\" HCI 4,0M trong dl‘c?i(an ( Bt Ho

— N AN
. MC (1) HCIE’ lf b

i ~. N
N ':‘/‘ +
Boc ©

N
3
0. )/\/' " . NP RPN
~ / ~ | ~ O
Bm_N,\/l i LT HCl 4,0M trong droxar!‘N\('l ,HA‘/L\/I(
N MC (1) HCI b X
° o

Vi du téng hop 5.1: Alkylation 1

So dd 10

\/@
X
g

THF anh. (0°C =1t

R o
CHal, NaH 2 w ¢ I
12, 18, 14, 16 ~n N A
H 5

Hop chét axit amin benzyloxybenzylamin trong d6 axit amin c6 cdu triic amin béc
mot duoc alkyl hoa dé thu duoc ciu truc amin bac hai. Cu thé 13, hop chét cua Vi du tong hop
4 (1,0 duong lugng) va iodometan (10 duong lugng) dugc hoa tan trong tetrahydrofuran, va
sau d6 natri hydrua (10 duong luong) duge cho tir tir timg giot vao & 0°C. Sau do, chét thu
duoc duge dé cho phan ung trong nhiét do trong phong trong 24 gid. Sau khi hoan thanh
phan ting, hdn hop phan tmg duoc chiét bang metylen clorua va dugc loai nudc béng chét 1a
kho (natri sulfat). Sau do, cd ¢ ap sudt giam. Chéit co dic thu duge duge tinh ché bang phép
sdc ky trén cot silica gel. Hop chét tinh khiét thu duoc dugc hoa tan trong metylen clorua va
sau d6 chét thu dugc duoc khudy trong khi bd sung 6,0 dén 10,0 duong luong axit
hydrocloric 4.0 M vao. Sau khi hoan thanh phan tng, chit thu duoc dugc cd trong ap sut

giam va sau do chit 6 dic duoc tinh ché bang phép sdc ky trén cot silica gel dé thu duoc hop
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chét axit amin benzyloxybenzylamin chira cau triic amin b4 hai.

Vi du téng hop 5.2: Alkyl hoa 2

Sodo 11
" \/@/ovz}x Formaldehit, Pd/C ]\W \/©/
H MeOH, Hy (r.)
'CI‘HJN]\H/N = :
o

g I \/O
X
o) -
" ~ Formaldehit, Pd/C j/
N N

MeOH, H (rt

v@

o
3 e
Oy ; /'\ O

- A g Formaldehit, Pd/C /-
HN el —_——— —N_I_H (\/T
HCl e e S MeOH, H, (rt.) - ~
o o

Hop chét axit amin benzyloxybenzylamin trong d6 axit amin ¢6 c4u triic amin bac mot
duoc alkyl hoa dé c6 chu truc amin bac ba. Cu thé 1a, hop chét (1,0 duwong lugng) ctia Vi du
tdng hop 4 dwoc hoa tan trong metanol. Sau do, formaldehyt (37% theo trong luong dung
dich) va 10% chét xtc téc paladi duoc lan luot cho vao dé, va chat thu duge duoc dé cho
phan ung trong nhiét do trong phong trong 18 gi¢. Sau phan tng, chét xuc tac duge loc bo
bang xe-lit, va chét loc dugc 1am bay hoi trong ap sudt giam. Hon hop phan Ung tai két tinh

tir metanol/dietyl ete dé thu dwoc hop chit mong mubn tinh khiét.

Vi du tdng hop 6: Phuong phép chung dé etyl hoa va dietyl héa amin

So dd 12

“
\/O/ G _ CHCHlNaH ], """ . Ra " \/@\l/o\)::x
HzNj\(n THF anh. (0°C — ) /\uj\'( \/C /\NJW’N A
~

Hop chét (1,0 duong luong) thu dugc trong Vi du tbng hop 4 va iodoetan (0,9 duong
luong) duoc hoa tan trong dung mdi tetrahydrofuran va natri hydrua (10 duong luong) dugc
cho ting giot rt chdm vao & 0°C. Chét thu dugc duge dé cho phan tmg trong nhiét do trong
phong trong 24 gid. Sau khi hoan thanh phan ung, chit thu duoc duoc pha lodng bing dung

mbi dimetyl clorua va dugc rira bang nude cat. Sau do, nude trong 16p hitu co duoc lam kho
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trén natri sulfat va cd trong chdn khéng. Can thu duoc duoc tach va duoc tinh ché bang phép
sdc ky str dung silica gel. San pham tinh khiét thu dugce duge hoa tan trong dung méi dimetyl
clorua, va sau d6 axit hydrocloric 4,0M (6,0 dén 10,0 duong lwong) duoc cho vao trong khi
khudy & nhiét d6 trong phong. Sau do, thuc hién viéc c¢b déc trong chdn khéng. Cén thu duoc

dugc tach va duge tinh ché bing phép sic ky st dung silica gel.

Duéi déy, sang ché duge mo ta chi tiét hon bang cac vi du dwoc uu tién. Tuy nhién,

cée vi du nay chi nham mb ta cu the sang ché va khong lam gi6i han pham vi cua sang ché.

Cac vi du thwe hién sang ché

Axit (R)/(S)-2-((tert-butoxycarbonyl)amino)butanoic (Hop chét 3)

Bang cach st dung So dd 6 néu trén, Hop chat 1 (3,0g, 29,1mmol), Boc anhydrit
(10,00 mL, 43,6mmol) va NaHCO; (3,67g, 43,6mmol) phan tmg dé téng hop Hop chét 3 &
dang bot tring (5,89, 100%): Ry = 0,50 (DCM 19: Metanol 1 va mét vai giot axit axetic); 'H
NMR (DMSO-dg, 400 MHz) 12,40 (C(O)OH), 7,02 (d, J = 7,9 Hz, NH), 3,74-3,82 (m,
NHCHCH,), 1,50-1,73 (m, CH,CHj3), 1,38 (s, Boc), 0,87 (t, J = 7,4 Hz, CH,CHj).

Axit (R)/(S)-2-((tert-butoxycarbonyl)amino)pentanoic (Hop chét 4)

Bang cach sir dung So dd 6 néu trén, Hop chét 2 (3,00g, 25,6mmol), Boc anhydrit
(8,82mL, 38,4mmol) va NaHCO; (3,24 g, 38,4 mmol) phan ting dé tdng hop Hop chét 4 &
dang bot trang (5,07 g, 91%): Ry = 0,50 (DCM 19 : Metanol 1 va vai giot axit axetic); 'H
NMR (DMSO-dg, 400 MHz) 12,38 (C(O)OH), 7,03 (d, J = 8,0 Hz, NH), 3,81-3,89 (m,
NHCHCH,), 1,47-1,64 (m, CH,CHjs), 1,38 (s, Boc), 0,85 (t, J = 7,4 Hz, CH,CHj).

(R)/(S)-tert-butyl(1-((4-hydroxybenzyl)amino)-1-oxobuta-2-nyl)cacbamat (Hop chit 5)

Bang céch str dung So db 7 néu trén, Hop chat 3 (1,05g, 5,2mmol), NMM (0,85mL,
7,8mmol), IBCF (0,85mL, 6,6mmol) va 4-hydroxybenzylamin (0,76g, 6,2mmol) phan tng dé
téng hop Hop chét 5 & dang bot hong nhat duge tdng hop (1,27g, 80%): Re=0.35 (EtOAc 1 :
n-hexan 1); '"H NMR (DMSO-ds, 400 MHz) 9,27 (s, Ar-OH), 8,15 (t, J = 5,7 Hz, C(O)NH),
7,03 (d, J = 8,1 Hz, ArH), 6,67 (d, J = 8,0 Hz, ArH), 6,78 (d, J = 8,0 Hz, Boc-NH), 4,08-4,22
(m, NHCH,), 3,79-3,87 (m, NHCHCH,), 1,45-1,67 (m, CH,CHj), 1,38 (s, Boc), 0,82 (t, J =
7,3 Hz, CH,CHs).
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(R)/(S)-tert-butyl(1-((4-hydroxybenzyl)amino)- 1-oxopenta-2-nyl)cacbamat (Hop chét 6)

Béng cach sir dung So dd 7 néu trén, Hop chét 4 (4,50g, 20,7mmol), NMM (3,41 mL,
31,1mmol), IBCF (3,41mL, 26,3mmol) va 4-hydroxybenzylamin (3,06g, 24,9mmol) phan
{ing dé tdng hop Hop chét 6 & dang bot hong nhat (4,09 g, 61%): Ry = 0,45 (EtOAc 1 : n-
hexan 1); 'H NMR (DMSO-ds, 400 MHz) 9,27 (s, Ar-OH), 8,15 (t, ] = 5,7 Hz, Boc-NH),
7,03 (d, = 8,1 Hz, ArH), 6,67 (d, J = 8,0 Hz, ArH), 6,78 (d, ] = 8,0 Hz, C(O)NH), 4,08-4,22
(m, NHCH,), 3,79-3,87 (m, NHCHCH,), 1,45-1,67 (m, CH,CHs), 1,38 (s, Boc), 0,82 (t, J =
7,3 Hz, CH,CHj3),

(R)/(S)-tert-butyl(1-((4-((2-flobenzyl)oxy)benzyl)amino)-1 -oxobuta-2-nyl)cacbamat (Hop
chét 7)

Bang cach st dung So dd 8 néu trén, Hop chit 5 (0,10g, 0,3mmol), 2-flobenzyl
bromua (0,07g, 0,4mmol) va K,CO; (0,18g, 1,3mmol) phan tng dé tdng hop 7 & dang bot
trang (0,11g, 81%): Re= 0,60 (EtOAc 1 : n-hexan 1); 'H NMR (DMSO-dg, 400 MHz) 8,22 (t,
J=15,9 Hz, C(O)NH), 7,50-7,57 (m, ArH), 7,38-7,45 (m, ArH), 7,15-7,28 (m, ArH), 6,93-6,98
(m, ArH), 6,78-6,83 (m, Boc-NH), 5,11 (s, OCH,), 4,14-4,27 (m, NHCH,), 3,80-3,87 (m,
NHCHCH,), 1,46-1,67 (m, CH,CHj), 1,38 (s, Boc), 0,82 (t, J = 7,4 Hz, CH,CHa).

(R)/(S)-tert-butyl(1-((4-((3-flobenzyl)oxy)benzyl)amino)-1-oxobuta-2-nyl)cacbamat
(Hop chét 8)

Bing cach st dung So dd 8 néu trén, Hop chit 5 (0,20g, 1,0mmol), 3-flobenzyl
bromua (0,27g, 1,2mmol) va K,COs (0,55g, 4,0mmol) phan ung dé tdng hop Hop chét 8 &
dang bot tring (0.16 g, 39%): R¢ = 0,50 (EtOAc 1 : n-hexan 1); 'H NMR (DMSO-ds, 400
MHz) '"H NMR (DMSO-d, 400 MHz) 8,21 (t, J = 5,8 Hz, C(O)NH), 7,39-7,47 (m, ArH),
7,23-7,29 (m, ArH), 7,11-7,20 (m, ArH), 6,91-6,97 (m, ArH), 6,80 (d, J = 8,0 Hz, Boc-NH),
5,11 (s, OCHy), 4,13-4,27 (m, NHCH,), 3,80-3,87 (m, NHCHCH), 1,45-1,67 (m, CH,CHy),
1,37 (s, Boc), 0,82 (t, J = 7,3 Hz, CH,CHa),

(R)/(S)-tert-butyl(1-((4-((4-flobenzyl)oxy)benzyl)amino)-1 -oxobuta-2-nyl)cacbamat
(Hop chét 9)

Bing céch st dung So dd 8 néu trén, Hop chat 5 (0,20g, 0,7mmol), 4-flobenzyl

-21-



38988

bromua (0,09g, 0,7 mmol), va K,COs (0,36 g, 2,6 mmol) phan ing dé tdng hop 9 & dang bdt
tréng (0,24 g, 89%): Ry = 0,63 (EtOAc 1 : n-hexan 1); 'H NMR (DMSO-d, 400 MHz) 'H
NMR (DMSO-dg, 400 MHz) 8,21 (t, J = 4,7 Hz, C(O)NH), 7,44-7,53 (m, ArH), 7,13-7,26 (m,
ArH), 6,90-6,97 (m, ArH), 6,80 (d, J = 7,7 Hz, Boc-NH), 5,06 (s, OCHy), 4,13-4,28 (m,
NHCH,), 3,79-3,89 (m, NHCHCH,), 1,45-1,69 (m, CH,CHj), 1,37 (s, Boc), 0,82 (t, J = 7.0
Hz, CH,CHj).

(R)/(S)-tert-butyl(1-0x0-1-((4-((2-(triflometyl)benzyl)oxy)benzyl)amino)buta-2-

nyl)cacbamat (Hop chét 10)

Béng cach st dung So dd 8 néu trén, Hop chit 5 (0,10 g, 0,3mmol), 2-
(triflometyl)benzyl bromua (0,08g, 0,4mmol), va K,COj3 (0,18 g, 1,3 mmol) phan ing dé tong
hop 10 ¢ dang bot trang (0,13 g, 89%): R¢= 0,63 (EtOAc 1 : n-hexan 1); "H NMR (DMSO-dg,
400 MHz) 8,22 (t, ] = 5,7 Hz, C(O)NH), 7,68-7,83 (m, ArH), 7,55-7,62 (m, ArH), 7,16-7,23
(m, ArH), 6,91-6,97 (m, ArH), 6,80 (d, J = 7,9 Hz, Boc-NH), 5,21 (s, OCH), 4,14-4,29 (m,
NHCHS,), 3,80-3,88 (m, NHCHCH,), 1,47-1,69 (m, CH,CHj), 1,37 (s, Boc), 0,82 (t, J = 7.2
Hz, CH,CH3).

(R)/(S)-tert-butyl(1-0x0-1-((4-((3-(triflometyl)benzyl)oxy)benzyl)amino)buta-2-
nylcacbamat (Hop chét 11)

Bing cach s dung So dd 8 ndu trén, Hop chat 5 (0,30g, 1,0mmol), 3-
(triflometyl)benzyl bromua (0,17mL, 1,Immol), va K,COs (0,54g, 3,9mmol) phan Ung dé
tbng hop 11 & dang bot tréing (0,20 g, 44%): R¢ = 0,54 (EtOAc 1 : n-hexan 1) 'H NMR
(DMSO-dg, 400 MHz) 8,22 (t, J = 5,7 Hz, C(O)NH), 7,57-7,82 (m, ArH), 7,11-7,21 (m, ArH),
6,90-6,99 (m, ArH), 6,80 (d, J = 8,1 Hz, Boc-NH), 5,20 (s, OCH,), 4,14-4,28 (m, NHCH,),
3,78-3,88 (m, NHCHCH,), 1,44-1,68 (m, CH,CHs), 1,37 (s, Boc), 0,82 (t, J = 7.2 Hz,
CH,CHa).

(R)/(S)-tert-butyl(1-0x0-1-((4-((4-(triflometyl)benzyl)oxy)benzyl)amino)propa-2-

nylcacbamat (Hop chét 12)

Bing cich st dung So dd 8 néu trén, Hop chét 5 (0,30g, 1,0mmol), 4-
(triflometyl)benzylbromua (0,17mL, 1,1mmol), va K,CO; (0,54 g, 3.9 mmol) phan Ung dé
tdng hop 12 & dang bot trang (0,44 g, 96%): Rr = 0,24 (EtOAc 1 : n-hexan 1); 'H NMR
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(DMSO-dg, 400 MHz) 8,21 (t, ] = 5,8 Hz, C(O)NH), 7,62-7,80 (m, ArH), 7,14-7,21 (m, ArH),
6.91-6,98 (m, ArH), 6,80 (d, J = 7,9 Hz, Boc-NH), 5,21 (s, OCHy), 4,13-4,28 (m, NHCH,),
3.80-3,87 (m, NHCHCH,), 1,46-1,67 (m, CH,CHj3), 1,37 (s, Boc), 0,82 (t, J = 7.3 Hz,
CH,CH3).

(R)/(S)-tert-butyl(1-((4-((3-clobenzyl)oxy)benzyl)amino)-1-oxobuta-2-nyl)cacbamat

(Hop chét 13)

Bang céch st dung So dd 8 néu trén, Hop chit 5 (0,30g, 1,0mmol), 3-clobenzyl
bromua (0,22, 1,1mmol), va K,COs (0,54 g, 3,9 mmol) phan ting dé tong hop 13 ¢ dang bot
tréng (0,38 g, 89%): Re= 0,54 (EtOAc 1 : n-hexan 1); '"H NMR (DMSO-de, 400 MHz) 8,21 (1,
J=5,9 Hz, C(O)NH), 7,48-7,51 (m, ArH), 7,35-7,45 (m, ArH), 7,15-7,19 (m, ArH), 6,91-6,96
(m, ArH), 6,80 (d, J = 8,1 Hz, Boc-NH), 5,21 (s, OCHy), 4,13-4,27 (m, NHCH,), 3,80-3,88
(m, NHCHCH,), 1,45-1,67 (m, CH,CHj), 1,37 (s, Boc), 0,82 (t, J = 7,4 Hz, CH,CHy).

(R)/(S)-tert-butyl(1-((4-(4-clobenzyl)oxy)benzyl)amino)-1-oxobuta-2-nyl)cacbamat

(Hop chét 14)

Béng cach st dung So dd 8 néu trén, Hop chét 5 (0,20g, 0,7mmol), 4-clobenzyl
bromua (0,09 mL, 0,7 mmol), va K,COs (0,36 g, 2,6 mmol) phan tmg dé tdng hop a hop chét
& dang bot trang (0,28 g, 100%): Ry = 0,50 (EtOAc 1 : n-hexan 1); "H NMR (DMSO-ds, 400
MHz) 8,21 (t, J = 5,9 Hz, C(O)NH), 7,42-7,52 (m, ArH), 7,13-7,20 (m, ArH), 6,90-6,95 (m,
ArH), 6,80 (d, J = 8,0 Hz, Boc-NH), 5,08 (s, OCH,), 4,13-4,27 (m, NHCH>), 3,79-3,87 (m,
NHCHCH,), 1,45-1,68 (m, CH,CH3), 1,37 (s, Boc), 0,82 (t, ] = 7,3 Hz, CH,CHj).

(R)/(S)-tert-butyl(1-((4-(3-flobenzyl)oxy)benzyl)amino)-1-oxopenta-2-nyl)cacbamat
(Hop chét 15)

Bing cach st dung So dd 8 néu trén, Hop chat 6 (0,50g, 1,6mmol), 3-flobenzyl
bromua (0,31g, 1,6mmol), va K,CO; (0,86g, 6,2mmol) phan tmg dé tong hop hop chit &
dang bot tréng (0,62 g, 92%): Ry = 0,33 (EtOAc 1 : n-hexan 3); 'H NMR (DMSO-ds, 400
MHz) 8,20 (t, ] = 5,8 Hz, C(O)NH), 7,39-7,46 (m, ArH), 7,23-7,29 (m, ArH), 7,11-7,18 (m,
ArH), 6,91-6,96 (m, ArH), 6,82 (d, J = 8,0 Hz, Boc-NH), 5,11 (s, OCHy), 4,13-4,25 (m,
NHCH,), 3,86-3,94 (m, NHCHCH),), 1,41-1,60 (m, CH,CH,CHs), 1,37 (s, Boc), 1,20-1,32
(m, CH,CH,CHs3), 0,84 (t, ] = 7,3 Hz, CH,CH,CHs).
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(R)/(S)-tert-butyl(1-0x0-1-((4-((4-( triflometyl)benzyl)oxy)benzyl)amino)penta-2-

nvyl)cacbamat (Hop chét 16)

Bing cach st dung So dd 8 néu trén, Hop chat 6 (0,50g, 1,6mmol), 4-
(triflometyl)benzyl bromua (0,39g, 1,6 mmol) va K,CO; (0,86g, 6,2 mmol) phan tmg dé tong
hop hop chét & dang bot tring (0,70g, 94%): Rt = 0,37 (EtOAc 1: n-hexan 3); 'H NMR
(DMSO-dg, 400 MHz) 8,20 (t, ] = 5,9 Hz, C(O)NH), 7,63-7,78 (m, ArH), 7,13-7,19 (m, ArH),
6,92-6,97 (m, ArH), 6,82 (d, J = 8,2 Hz, Boc-NH), 5,21 (s, OCH,), 4,13-4,25 (m, NHCH)),
3.86-3,94 (m, NHCHCH,), 1,41-1,60 (m, CH,CH,CHj), 1,37 (s, Boc), 1,18-1,32 (m,
CH,CH,CHs), 0,84 (t, ] = 7,3 Hz, CH,CH,CHj).

(R)/(S)-1-((4-((2-(flobenzyl)oxy)benzyl)amino)- 1 -oxobutan-2-aminum clorua (Hop chét 17)

Bing cach st dung so dd 9 néu trén, Hop chat 7 (0,09g, 0,22mmol) va HCl 4,0M
trong dioxan (0,38 mL, 10,8mmol) phan ung dé tdng hop Hop chét 17 & dang bot trang (0,02
g, 22%): R¢= 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-dg, 400 MHz) 8,85 (t, J = 5,3 Hz,
C(O)NH), 8,06 (phd rong, NH5'Cl), 7,38-7,57 (m, ArH), 7,20-7,29 (m, ArH), 6,97-7,02 (m,
ArH), 5,13 (s, OCH,), 4,22-4,34 (m, NHCH,), 3,66-3,72 (m, NH;CHCH,), 1,70-1,80 (m,
CH,CHz3), 0,87 (t,J = 7,5 Hz, CH,CHj).

(R)/(S)-1-((4-((3-(flobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop chét 18)

Bing cach st dung so dd 9 néu trén, Hop chét 8 (0,14g, 0,36mmol) va HCl 4,0M
trong dioxan (0,63mL, 18,0mmol) phan tmg dé tbng hop Hop cht 18 & dang bot trang (0,10
g, 88%): Re= 0,00 (EtOAc 9 : Axeton 1); '"H NMR (DMSO-ds, 400 MHz) 8,85 (t, ] = 5,3 Hz,
C(O)NH), 8,06 (phd rong, NH;"CI"), 7,38-7,57 (m, ArH), 7,20-7,29 (m, ArH), 6,97-7,02 (m,
ArH), 5,13 (s, OCHy), 4,22-4,34 (m, NHCH,), 3,66-3,72 (m, NH;CHCH,), 1,70-1,80 (m,
CH,CHs), 0,87 (t, ] = 7,5 Hz, CH,CHs).

(R)/(S)-1-((4-((4-(flobenzyl)oxy)benzyl)amino)-1 -oxobutan-2-aminium clorua (Hop chit 19)

Bing cach sir dung so dd 9 néu trén, Hop chat 9 (0,14g, 0,36mmol) va HCI 4,0M
trong dioxan (0,63mL, 18,0mmol) phan tng dé tbng hop Hop chét 19 ¢ dang bot tréng (0,10
g, 88%): Re= 0,00 (BtOAc 9 : Axeton 1); 'H NMR (DMSO-ds, 400 MHz) 8,86 (t, ] = 5,7 Hz,
C(O)NH), 8,07 (phd rong, NH;"CI"), 7,63-7,82 (m, ArH), 7,20-7,24 (m, ArH), 6,97-7,03 (m,
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ArH), 5,13 (s, OCHy), 4,21-4,34 (m, NHCH,), 3,66-3,72 (m, NH;CHCH,), 1,70-1,82 (m,
CH,CH3), 0,86 (t, J = 7,5 Hz, CH,CHs).

(R)/(S)-1-0x0-1-((4-((2-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium clorua (Hop
chét 20)

Bang cach str dung so dd 9 néu trén, Hop chit 10 (0,10g, 0,21mmol) va HCI 4,0M

trong dioxan (0,37mL, 10,7mmol) phan tng dé tdng hop Hop chét 20 & dang bot trang (0.09
g, 99%): R¢=0.00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-dg, 400 MHz) 8,88 (t, J = 5,6 Hz,
C(O)NH), 8,15 (pho rong, NH;'CI"), 7,69-7,83 (m, ArH), 7,56-7,62 (m, ArH), 7,22-7,27 (m,
ArH), 6,96-7,02 (m, ArH), 522 (s, OCH,), 4,22-4,34 (m, NHCHy), 3,68-3,74 (m,
NH;CHCH,), 1,72-1,81 (m, CH,CH3), 0,87 (t, ] = 7,4 Hz, CH,CHa).

(R)/(S)-1-0x0-1-((4-((3-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium clorua (Hop
chét 21)

Bing cach st dung so db 9 néu trén, Hop chat 11 (0,09g, 0,19mmol) va HCI 4,0M

trong dioxan (0,33mL, 9,7mmol) phan tng dé téng hop Hop chit 21 & dang bot trang (0,07g,
93%): R¢= 0,00 (EtOAc 9 : Axeton 1); "H NMR (DMSO-dg, 400 MHz) 8,86 (t, J = 5,7 Hz,
'C(O)NH), 8,09 (phd rong, NH;'CI'), 7,61-7,82 (m, ArH), 7,20-7,25 (m, ArH), 6,98-7,03 (m,
ArH), 5,21 (s, OCHy), 4,22-4,34 (m, NHCH,), 3,67-3,72 (m, NH;CHCH,), 1,70-1,80 (m,
CH,CHjy), 0,86 (t, J = 7,5 Hz, CH,CHa).

(R)/(S)-1-0x0-1-((4-((4-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium clorua (Hop

chét 22)

Béng cach sir dung so dd 9 néu trén, Hop chat 12 (0,40g, 0,86mmol) va HCI 4,0M
trong dioxan (1,49mL, 42,8mmol) phan ng dé téng hop Hop chét 22 & dang bot trang (0,33g,
97%); R¢= 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-dg, 400 MHz) 8,89 (t, J = 5,7 Hz,
C(O)NH), 8,09 (phd rong, NH;'Cl"), 7,61-7,82 (m, ArH), 7,20-7,25 (m, ArH), 6,98-7,03 (m,
ArH), 5,21 (s, OCHy), 4,22-4,34 (m, NHCHy), 3,67-3,72 (m, NH3CHCHy), 1,70-1,80 (m,
CH,CHa), 0,86 (t, J = 7,5 Hz, CH,CH3).

(R)/(S)-1-((4-((3-(clobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop chét 23)

Bing cach st dung so db 9 néu trén, Hop chat 13 (0,30g, 0,7mmol) va HCI 4,0M
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trong dioxan (1,20mL, 34,7mmol) phan ing dé tbng hop Hop chét 23 & dang bot tring (0,25
g, 97%): R¢= 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-ds, 400 MHz) 8,91 (t, ] = 5,7 Hz,
C(O)NH), 8,20 (phd rong, NH;'CI"), 7,48-7,51 (m, ArH), 7,36-7,45 (m, ArH), 7,19-7,24 (m,
ArH), 6,95-7,00 (m, ArH), 5,12 (s, OCH,), 4,21-4,33 (m, NHCHy), 3.69-3,74 (m,
NH;CHCH,), 1,71-1,81 (m, CH,CH3), 0,86 (t, J = 7,5 Hz, CH,CHa).

(R)/(S)-1-((4-((4-(clobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop chét 24)

Bing cach st dung so d6 9 néu trén, Hop chét 14 (0,10g, 0,2mmol) va HCI 4,0M
trong dioxan (0,40mL, 11,5mmol) phan (ng dé tdng hop Hop chét 24 & dang bot tréng (0,08
g, 98%): Re= 0,00 (EtOAc 9 : Axeton 1); '"H NMR (DMSO-dg, 400 MHz) 8,86 (t, ] = 5,8 Hz,
C(O)NH), 8,15 (ph rong, NH;"CI), 7,44-7,46 (m, ArH), 7,19-7,24 (m, ArH), 6,95-7,00 (m,
ArH), 5,10 (s, OCH,), 4,21-4,33 (m, NHCHy), 3,67-3,73 (m, NH3;CHCH), 1,70-1,80 (m,
CH,CHy), 0,86 (t, ] = 7,5 Hz, CH,CHy).

(R)/(S)-1-((4-((3-flobenzyl)oxy)benzyl)amino)-1-oxopentan-2-aminium clorua (Hop chét 25)

Bing cach st dung so dd 9 néu trén, Hop chat 15 (0,55g, 1,3mmol) va HCI 4,0M
trong dioxan (2,22mL, 64,0mmol) phan tmg dé tong hop Hop chat 25 & dang bt trang (0,43
g, 92%): Re= 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-ds, 400 MHz) 8,90 (t, J = 5,7 Hz,
C(O)NH), 8,16 (phd rong, NH;"Cl), 7,40-7,47 (m, ArH), 7,11-7,30 (m, ArH), 6,96-7,01 (m,
ArH), 5,13 (s, OCHy), 4,24-4,30 (m, NHCH,), 3,71-3,77 (m, NH;CHCH)), 1,65-1,73 (m,
CH,CH,CH3), 1,23-1,35 (m, CH,CH,CHs), 0,86 (t, J = 7,3 Hz, CH,CH,CHj).

(R)/(S)-1-((4-((4-(triflobenzyl)oxy)benzyl)amino)-1-oxopentan-2-aminium clorua (Hop chét

26)

Bing cach sir dung So dd 8 néu trén, Hop chét 16 (0,65g, 1,4mmol) va HCl 4,0M
trong dioxan (2,34 mL, 67,5mmol) phan trng dé tdng hop Hop chit 26 & dang bot trang (0,39
g, 70%): R¢= 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-dg, 400 MHz) 8,89 (t, ] = 5,7 Hz,
C(O)NH), 8,15 (phd rong, NH3'CI), 7,63-7,79 (m, ArH), 7,20-7,25 (m, ArH), 6,96-7,02 (m,
ArH), 5,23 (s, OCHy), 4,25-4,29 (m, NHCH,), 3,71-3,77 (m, NH;CHCHy), 1,65-1,72 (m,
CH,CH,CHj3), 1,23-1,35 (m, CH,CH,CHj), 0,86 (t, ] = 7,3 Hz, CH,CH,CHj).

(R)/(S)-2-(metylamino)-N-(4-((4-triflometyl)benzyl)oxy)benzyl)butanamit (Hop chét 27)
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Bing céch st dung so d 10 néu trén, Hop chat 12 (0,40g, 0,86 mmol), NaH (10
duong luong), va CH;I (10 duong lugng) phan ing dé thu dugc hop chat dugc metyl héa, va
sau d6 HCI 4,0 M trong dioxan (1,49mL, 42,8mmol) dugc dung dé loai bé nhém Boc, nho d6
tdng hop Hop chét 27 (0,30 g); "H NMR (DMSO-ds, 400 MHz) 8,89 (t, J = 5,7 Hz, C(O)NH),
8,09 (phd rong, NH;"CI"), 7,61-7,82 (m, ArH), 7,20-7,25 (m, ArH), 6,98-7,03 (m, ArH), 5,18
(s, OCHy), 4,22-4,34 (m, NHCH,), 3,67-3,72 (m, NHCHCH,), 2,39 (s, NHCHj3), 1,70-1,80
(m, CH,CH3), 0,86 (t, J = 7,5 Hz, CH,CHj3).

(R)/(S)-N-(4-((3-clobenzyl)oxy)benzyl)-2-(metylamino)butanamit (Hop chét 28)

Bang cach str dung so dd 10 néu trén, Hop chat 13 (1 duong luong), NaH (10 dwong
luong) va CHslI (10 duong luong) phan ting d8 thu dugc hop chat dugc metyl hoa, va sau do
HCI 4,0M trong dioxan(6 duong luong) duoc dung dé loai bo nhém Boc, nho do tong hop
Hop chét 28; 'H NMR (DMSO-ds, 400 MHz) 8,92 (t, ] = 5,7 Hz, C(O)NH), 8,19 (phd rong,
NH;"Cl), 7,40-7,49 (m, ArH), 7,11-7,32 (m, ArH), 6,96-7,03 (m, ArH), 5,14 (s, OCHa), 4,24~
431 (m, NHCH,), 3,72-3,77 (m, NHCHCH,), 2,38 (s, NHCH3), 1,68-1,79 (m, CH2CHa),
0,87 (t, J = 7,3 Hz, CH,CH3).

(R)/(S)-N-(4-((4-clobenzyl)oxy)benzyl)-2-(metylamino)butanamit (Hop chét 29)

Béng cach str dung so dd 10 néu trén, Hop chat 14 (1 duong luong), NaH (10 duong
luong), va CH;I (10 duong lugng) phan ung dé thu duoc hop chit dugc metyl héa, va sau do
HCI 4,0M trong dioxin (6 duong luong) duoc dung @2 loai bd nhom Boc, nho d6 téng hop
Hop chét 29; 'TH NMR (DMSO-de, 400 MHz) 8,88 (t, J = 5,7 Hz, C(O)NH), 8,07 (phd rong,
NH; *CI), 7,62-7,81 (m, ArH), 7,21-7,26 (m, ArH), 6,97-7,04 (m, ArH), 5,13 (s, OCHa),
4,22-4,31 (m, NHCH)), 3,71-3,77 (m, NHCHCH,), 2,40 (s, NHCH3), 1,69-1,79 (m, CH,CH3),
0,88 (t, ] = 7,3 Hz, CH,CH3).

(R)/(S)-2-(metylamino)-N-(4-( 4-triflometyl)benzyl)oxy)benzyl)pentanamit (Hop chit 30)

Bing cach sir dung so do 10 néu trén, Hop chét 12 (0,40g, 0,86mmol), NaH (10
duong luong) va CH;I (10 duong luong) phan ung d8 thu duoc hop chit duoc metyl hda, va
sau d6 HCI 4,0M trong dioxin (1,49mL, 42,8mmol) dugc dung dé loai bo nhém Boc, nho d6
tdng hop Hop chét 27 (0,30 g); "H NMR (DMSO-dg, 400 MHz) 8,89 (t,J = 5,7 Hz, C(O)NH),
8,09 (phd rong, NH;'CI"), 7,61-7,82 (m, ArH), 7,20-7,25 (m, ArH), 6,98-7,03 (m, ArH), 5,15
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(s, OCHy), 4,22-4,34 (m, NHCH,), 3,67-3,72 (m, NHCHCH,), 2,39 (s, NHCH3), 1,63-1,72
(m, CH,CH,CHs), 1,22-1,35 (m, CH,CH,CH), 0,87 (¢, J = 7,3 Hz, CH,CH,CHy).

(R)/(S)-2-(metylamino)-N-(4-(( 4-triflomety]l)benzyl)oxy)benzyl)pentanamit (Hop chét 31)

Béng cach st dung So dd 11 néu trén, Hop chat 26 (0,31g, 0,7mmol), trietylamin
(0,10mL, 0,7mmol), formaldehyt (0,15mL) va chét xc téc paladi (0,15g) phan tmg dé tong
hop Hop chét 31 & dang bot trang; 'H NMR (DMSO-dg, 400 MHz) 8,22 (t, J = 539 Hz,
C(O)NH), 7,63-7,79 (m, ArH), 7,17-7,22 (m, ArH), 6,94-6,99 (m, ArH), 5,21 (s, OCHy),
4,19-424 (m, NHCH,), 2,70-2,76 (NCH), 2,18 (s, N(CHs)y), 1,65-1,73 (m, CH,CH,CHs),
1,20-1,35 (m, CH,CH,CHs), 0,86 (t, J = 7,4 Hz, CH,CH,CHy).

(R)/(S)-tert-butyl-2-((4-(3-flobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1 -cacboxylat (Hop
chét 34)

Bing cach st dung So dd 11 néu trén, Hop chét 33 (2,00g, 9,3mmol), 3-flobenzyl
bromua (2,63g, 11,2mmol) va K,COs (5,14g, 37,2mmol) phan tmg dé tong hop Hop chat 34
& dang bot tréng (3,91g, 98%): R¢ = 0,27 (EtOAc 1 : n-hexan 5); 'H NMR (DMSO-ds, 400
MHz) 8,27 (t, J = 5,8 Hz, C(O)NH), 7,35-7,50 (m, ArH), 7,20-7,30 (m, ArH), 7,10-7.20 (m,
ArH), 6,93 (d, J = 7,8 Hz, Boc-NH), 5,12 (s, OCHy), 4,00-4,30 (m,NCH, NHCH,), 3,02-3,45
(NCHCH,CH,CH,), 1,70-2,15 (m,NCHCH,CH,CH,), 1,30 (s, Boc).

(R)/(S)-tert-butyl-2-((4-((4-flobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1 -cacboxylat (Hop
chét 35)

Béng céach sir dung So dd 11 néu trén, Hop chét 33, 4-flobenzyl bromua va K,COs3
phan tmg dé tdng hop Hop chit 35 ¢ dang bdt tring; 'H NMR (DMSO-dg, 400 MHz) 8,27 (t,
J = 5,8 Hz, C(O)NH), 7,35-7,45 (m, ArH), 7,15-7,25 (m, ArH), 7,05-7,10 (m, ArH), 6,85-6,95
(m, ArH), 5,01 (s, OCHy), 4,20-4,60 (m,NCH, NHCH)), 2,10-2,50 (NCHCH,CH,CH,), 1,80-
2,00 (m,NCHCH,CH,CH)), 1,25 (s, Boc).

(R)/(S)-tert-butyl-2-((4-((4-( triflometyl)benzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-cacboxylat

(Hop chét 36)

Bang céch sir dung So d 11 néu trén, Hop chét 33, 4-(triflometyl)benzyl bromua, va
K,CO; phan tmg dé téng hop Hop chat 36 & dang bdt trdng; 'H NMR (DMSO-ds, 400 MHz)
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8.25 (t, J = 5,7 Hz, C(O)NH), 7,70-7,60 (m, ArH), 7,60-7,50 (m, ArH), 7,15-7,25 (m, ArH),
6.85-695 (m, ArH), 511 (s, OCH,), 4,20-4,60 (mNCH, NHCH,), 2,10-2,40
(NCHCH,CH,CHy), 1,80-1,95 (m,NCHCH,CH,CHy), 1,25 (s, Boc).

(R)/(S)-tert-butyl-2-((4-(4-(clobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1 -cacboxylat (Hop
chét 37)

Béng cach st dung So dd 11 néu trén, Hop chit 33, 4-clobenzyl bromua va K,COs
phan tmg d& tdng hop Hop chét 37 & dang bot tring; "H NMR (DMSO-d, 400 MHz) 8,28 (t,
J = 5,9 Hz, C(O)NH), 7,70-7,60 (m, ArH), 7,60-7,50 (m, ArH), 7,15-7,25 (m, ArH), 6,85-6,95
(m, ArH), 5,11 (s, OCHy), 4,20-4,60 (m,NCH, NHCH,), 2,10-2,40 (NCHCH,CH,CH), 1,80-
1,95 (m,NCHCH,CH,CH,), 1,27 (s, Boc).

(R)/(S)-N-(4-((3-flobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit hydroclorua (Hop chét 38)

Bing cach sir dung so dd 9 néu trén, Hop chat 34 (1,00g, 2,3mmol) va HCI 4,0M
trong dioxan (7,32mL, 233,0mmol) phan tmg dé tong hop Hop chat 38 ¢ dang bot trang (0,77
g, 100%): R¢ = 0,00 (BtOAc 9 : Axeton 1); 'H NMR (DMSO-ds, 400 MHz) 8,99 (1, ] = 5.5
Hz, C(O)NH), 8,55 (phd rong, NH,'Cl), 7,39-7,47 (m, ArH), 7,23-7,30 (m, ArH), 7,18-7,23
(m, ArH), 7,10-7,18 (m, ArH), 6,92-7,01 (m, ArH), 5,13 (s, OCHy), 4,23-4,30 (m, NHCH,),
411-419 (m, NHCH), 3,14-327 (m, NHCHCH,CH,CHy), 2,24-234 (m,

NHCHCH,CHH'CH,), 1,77-1,93 (m, NHCHCH,CHH'CH),).

(R)/(S)-N-(4-((4-flobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit hydroclorua (Hop chét 39)

Bing cach sit dung so dd 9 néu trén, Hop chat 35 (1,00g, 2,3mmol) va HCI 4,0M
trong dioxan (4,05mL, 117,0mmol) phan tng dé tdng hop Hop chat 39 & dang bt tring (0,84
g, 99%): R¢= 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-dg, 400 MHz) 9,04 (t,J = 5,7 Hz,
C(O)NH), 8,55 (phd rong, NH, Cl'), 7,46-7,53 (m, ArH), 7,18-7,26 (m, ArH), 6,95-7,01 (m,
ArH), 5,08 (s, OCH,), 4,25-4,31 (m, NHCH,), 4,12-4,21 (m, NHCH), 3,13-3,29 (m,
NHCHCH,CHHCH,), 2,25-2,35 (m,  NHCHCH,CHHCH,), 1,77-1,94 (m,
NHCHCH,CHHCH,).

(R)/(S)-N-(4-((4-( triflometyl)benzyl)oxy)benzyl)pyrolidin-2-cacboxamit _hydroclorua (Hop
chét 40)
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Bing cach sir dung so dd 9 néu trén, Hop chét 36 (1,00g, 2,09mmol) va HCI 4,0M
trong dioxan (3,63mL, 104,0mmol) phan Gng d8 tdng hop Hop chét 40 & dang bot trang (0,85
g, 98%): R¢= 0,00 (EtOAc 9 : Axeton 1), 'H NMR (DMSO-dg, 400 MHz) 8,98 (t,J = 5,8 Hz,
C(O)NH), 8,56 (phd rong, NH,'Cl"), 7,63-7,79 (m, ArH), 7,19-7,25 (m, ArH), 6,97-7,03 (m,
ArH), 523 (s, OCH,), 4,26-4,30 (m, NHCH,), 4,12-4,18 (m, NHCH), 3,13-3,27 (m,

NHCHCH,CH,CHy), 2,23-2,35 (m, NHCHCH,CHH'CHy), 1,77-1,93 (m,
NHCHCH,CHH'CH,).

(R)/(S)-N-(4-((4-clobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit hydroclorua (Hop chit 41)

Bing cach st dung so dd 9 néu trén, Hop chét 37 (1,00g, 2,09mmol) va HCl 4,0M
trong dioxan (3,63mL, 104,0mmol) phan Gng dé tbng hop Hop chét 41 & dang bot trang (0,85
g, 98%): R¢= 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-dg, 400 MHz) 8,97 (t,J = 5,4 Hz,
C(O)NH), 8,57 (phd rong, NH,Cl"), 7,40-7,48 (m, ArH), 7,20-7,29 (m, ArH), 7,18-7,23 (m,
ArH), 7,08-7,18 (m, ArH), 6,95-7,05 (m, ArH), 5,11 (s, OCH,), 4,20-4,31 (m, NHCH,), 4,09-

4,19 (m, NHCH), 3,14-3,27 (m, NHCHCH,CH,CHy), 2,25-2,36 (m, NHCHCH,CHH'CH,),

1,70-1,83 (m, NHCHCH,CHH'CHy).

(R)/(S)-1-metyl-N-(4-((3-flobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit (Hop chét 42)

Bang cach sir dung So dd 11 néu trén, Hop chét 38 (0,31g, 0,7mmol), formaldehyt
(0,15ml) va chét xuc tac paladi (0,15g) phéan ung dé tong hop Hop chét 42 & dang bot tréng;
'H NMR (DMSO-ds, 400 MHz) 7,57 (t, J = 5,2 Hz, C(O)NH), 7,36-7,43 (m, ArH), 7,17-7,28
(m, ArH), 7,01-7,08 (m, ArH), 6,95-7,00 (m, ArH), 5,05 (s, OCH), 4,33-4,37 (m, NHCH,),
3,10-3,17 (m, NCHCHHCH,CH)), 2,85-2,91 (m, NCHCHHCH,CHy), 2,34 (s, NCHz), 2,17-
232 (m, NCHCH,CH,CH,), 1,82-1,92 (m, NCHCH,CH,CH), 1,67-1,82 (m,
NCHCH,CH,CH,).

(R)/(S)—l-metvl-N-(4-((4-(triﬂometvl)benzvl)oxv)benzvl)pvrolidin-2-cacboxamit (Hop chét
43)

Bang cach st dung So dd 11 néu trén, Hop chit 40 (0,31g, 0,7mmol), trietylamin
(0,10mL, 0,7mmol), formaldehyt (0,15mL) va chét xuc tac paladi (0,15 g) phan tng dé tong
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hop Hop chat 43 & dang bot tring; 'H NMR (DMSO-dg, 400 MHz) 7,62-7,67 (m, ArH), 7,52-
7,62 (t, J = 5,4 Hz, C(O)NH, m, ArH), 7,18-7,23 (m, ArH), 6,90-6,96 (m, ArH), 5,12 (s,
OCH,), 4,33-4,45 (m, NHCH), 3,00-3,10 (m, NCHCH,CH,CH,), 2,90-2,98 (m,
NCHCHHCH,CH,), 2,37 (s, NCH3), 2,30-2,40 (m, NCHCH,CH,CH,), 2,18-2,30 (m,
NCHCHHCH,CHy,).

(R)/(S)-1-metyl-N-(4-((4-clobenzyl)oxy)benzyl)pyrolidin-2-cacboxamit (Hop chét 44)

Bang cach sir dung So dd 11 néu trén, Hop chit 41 (0,31g, 0,7mmol), formaldehyt
(0,15mL) va chét xtc tic paladi (0.15 g) phan tmg dé tong hop Hop chit 44 & dang bot trang;
'H NMR (DMSO-dg, 400 MHz) 7,75 (t, ] = 5,4 Hz, C(O)NH), 7,60-7,67 (m, ArH), 7,52-7,62
(m, ArH), 7,18-7,23 (m, ArH), 6,90-7,00 (m, ArH), 5,11 (s, OCHy), 4,34-4,45 (m, NHCH),
3,00-3,09 (m, NCHCH,CH,CH,), 2,90-2,99 (m, NCHCHHCH,CH), 2,35 (s, NCHj), 2,28-
2,40 (m, NCHCH,CH,CH,), 2,18-2,30 (m, NCHCHHCH,CH,).

(R)/(S)-tert-butyl-3-((4((3-flobenzyl)oxy)benzyl)cacbamoyl)pyrolidine-1 -cacboxvylat (Hop
chit 46)

Béng cach stt dung So dd 7 néu trén, Hop chét 45 (1,00g, 4,6mmol), NMM (0,77mL,
7,0mmol), IBCF (0,76mL, 5,8mmol) va 4-[(3-flophenyl)metoxy]-benzenemetanamin

hydroclorua (1,47g, 5,5mmol) phan Ung dé tdng hop Hop chét 46 & dang bot trang (1,97g,
99%): R¢= 0,30 (EtOAc 1 : n-hexan 1); 'H NMR (DMSO-ds, 400 MHz) 7,57 (t, J = 5,2 Hz,
C(O)NH), 7,32-7,39 (m, ArH), 7,11-7,24 (m, ArH), 6,89-6,94 (m, ArH), 5,07 (s, OCHy),
4,33-4,37 (m, NHCH,), 3,21-3,68 (m, NCH,CHCH,CH)), 2,85-2,98 (m, NCH,CHCH,CH,),
2,00-2,12 (m, NCH,CHCH,CHy), 1,45 (s, Boc).

(R)/(S)-tert-butyl-3-((4((4-(triflometyl)benzyl)oxy)benzyl)cacbamoyl)pyrolidin-1 -cacboxylat
(Hop chét 47)

Béng cach str dung So dd 7 néu trén, Hop chét 45 (1,00g, 4,6mmol), NMM (0,77mL,
7,0mmol), IBCF  (0,76mL,  5,8mmol) va 4-[(4-(triflometyl)phenyl)metoxy]-

benzenemetanamin hydroclorua (1,75g, 5,5mmol) phan tng dé tbng hop Hop chét 47 & dang
bot trang (2,20 g, 99%): Re = 0,33 (EtOAc 1 : n-hexan 1); '"H NMR (DMSO-dg, 400 MHz)
7,78 (t, T = 5,3 Hz, C(O)NH), 7,63-7,67 (m, ArH), 7,52-7,57 (m, ArH), 7,18-,23 (m, ArH),
6,90-6,95 (m, ArH), 5,12 (s, OCHp), 437-442 (m, NHCH), 3,53-3,67 (m,
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NCH,CHCH,CH,), 3,47-3,53 (m, NCH,CHCH,CH,), 2,78-2,89 (m, NCH,CHCH,CH,),
2,06-2,13 (m, NCH,CHCH,CH,), 1,45 (s, Boc).

(R)/(S)-tert-butyl-3-((4-(4-clobenzyl)oxy)benzyl)cacbamoyl)pyrolidin-1-cacboxylat (Hop
chét 48)

Bing c4ch st dung So dd 7 néu trén, Hop chat 45 (1,00g, 4,6mmol), NMM (0,77 mL,
7,0mmol), IBCF  (0,76mL, 5,8mmol) va  4-[(4-(triflometyl)phenyl)metoxy]-
benzenemetanamin hydroclorua (1,75g, 5,5 mmol) phan g dé tdng hop Hop chét 48 & dang
bot tring (2,20 g, 99%): Ry = 0,33 (EtOAc 1 : n-hexan 1); '"H NMR (DMSO-ds, 400 MHz)
7,80 (¢, J = 5,4 Hz, C(O)NH), 7,63-7,67 (m, ArH), 7,52-7,57 (m, ArH), 7,18-7,23 (m, ArH),
6,90-6,95 (m, ArH), 5,12 (s, OCHp), 437-442 (m, NHCH,), 3,53-3,67 (m,
NCH,CHCH,CH,), 3,47-3,53 (m, NCH,CHCH,CH,), 2,78-2,89 (m, NCH,CHCH,CHy),
12,06-2,13 (m, NCH,CHCH,CHy,), 1,45 (s, Boc).

(R)/(S)-2-((4-((3-flobenzyl)oxy)benzyl)cacbamoyl)pyrrolidi-1-nium clorua (Hop chét 49)

Bing cach st dung so dd 9 néu trén, Hop chat 46 (1,00g, 2,3mmol) va HCl 4,0M
trong dioxan (4,05mL, 116,7mmol) phan tmg dé téng hop Hop chét 49 & dang bot trang (0,84
g, 99%): Re = 0,00 (BtOAc 9 : Axeton 1); 'H NMR (DMSO-dg, 400 MHz) 9,13 (phd rong,
NH,"CI), 8,65 (t, J = 5,6 Hz, C(O)NH), 7,40-7,48 (m, ArH), 7,23-7,30 (m, ArH), 7,12-7,21
(m, ArH), 6,94-7,00 (m, ArH), 5,12 (s, OCHy), 4,15-4,27 (m, NHCH,), 3,04-3,32 (m,
NHCH,CHCH,CH,), 1,88-2,20 (m, NHCH,CHCH,CH,).

(R)/(S)-2-((4-((4-(triflometyl)benzyl)oxy)benzyl)cacbamoyl)pyrrolidi-1-nium clorua (Hop
chét 50)

Bing cach sit dung so dd 9 néu trén, Hop chét 47 (1,00g, 2,09mmol) va HCI 4,0M
trong dioxan (3,63mL, 104,5mmol) phan ung dé téng hop Hop chét 50 & dang bot trang (0,86
g, 99%): Ry = 0,00 (EtOAc 9 : Axeton 1); '"H NMR (DMSO-dg, 400 MHz) 9,13 (phé rong,
NH,CI), 8,65 (t, ] = 5,6 Hz, C(O)NH), 7,60-7,71 (m, ArH), 7,20-7,27 (m, ArH), 6,95-7,01
(m, ArH), 5,20 (s, OCH,), 4,28-4,35 (m, NHCH)y), 3,36-3,56 (m, NHCH,CHCH,CHy), 2,27-
2,39 (m, NHCH,CHCH,CH,), 2,10-2,20 (m, NHCH,CHCH,CHb).

(R)/(S)-2-((4-(4-clobenzyl)oxy)benzyl)cacbamoyl)pyrrolidi-1-nium clorua (Hop chét 51)
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Bang cach sir dung so dd 9 néu trén, Hop chit 48 (1,00g, 2,09mmol) va HCI 4,0M
trong dioxan (3,63mL, 104,5mmol) phan tng dé tdng hop Hop chét 51 & dang bot trang (0,86
g, 99%): R¢ = 0,00 (EtOAc 9 : Axeton 1); 'H NMR (DMSO-ds, 400 MHz) 9,12 (phd rong,
NH,"CI), 8,63 (t, J = 5,6 Hz, C(O)NH), 7,60-7,70 (m, ArH), 7,20-7,29 (m, ArH), 6,92-7,01
(m, ArH), 5,18 (s, OCHy), 4,27-4,35 (m, NHCH,), 3,38-3,56 (m, NHCH,CHCH,CH,), 2,25-
2,40 (m, NHCH,CHCH,CH,), 2,10-2,20 (m, NHCH,CHCH,CHo).

(R)/(S)-1-metyl-N-(4-((3-flobenzyl)oxy)benzyl)pyrolidin-3-cacboxamit (Hop chét 52)

Béng cach su dung So dd 11 néu trén, Hop chét 49 (0,14g, 0,4mmol), formaldehyt
(0,03mL) v chit xtc téc paladi (0,07g) phan tmg dé tdng hop Hop chat 52 & dang bot trang;
'H NMR (DMSO-ds, 400 MHz) 7,57 (t, ] = 5,2 Hz, C(O)NH), 7,36-7,43 (m, ArH), 7,16-7,28
(m, ArH), 7,01-7,08 (m, ArH), 6,94-6,99 (m, ArH), 5,11 (s, OCH,), 4,29-4,31 (m, NHCH,),
2,93-3,05 (m, NHCH,CHCH,CH,), 2,78-2,85 (m, NHCH,CHCH,CH,), 2,50-2,64 (m,
NHCH,CHCH,CH,), 2,39 (s, NCH3), 2,02-2,15 (m, m, NHCH,CHCH,CH)).

(R)/(S)-1-metyl-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)pyrolidin-3-cacboxamit (Hop chét
53)

Bing cach str dung So dd 11 néu trén, Hop chét 50 (0,14g, 0,4mmol), formaldehyt
(0,03mL) va chét xuc tac paladi (0,07g) phan tng dé tdng hop Hop chét 53 & dang bot tréng;
'H NMR (DMSO-dg, 400 MHz) 7,62-7,69 (m, ArH), 7,52-7,57 (m, ArH), 7,17-7,23 (m, ArH),
7,02 (t, J = 5,4 Hz, C(O)NH), 6,89-6,95 (m, ArH), 5,12 (s, OCHy), 4,30-4,45 (m, NHCH,),
2,75-2,95 (m, NCH,CH,CHCHy), 2,27-2,50 (m, NCH,CH,CHCHy), 2,35 (s, NCH3), 1,95-
2,25 (m, NCH,CHCH,CH),).

(R)/(S)-1-metyl-N-(4-((4-clobenzyl)oxy)benzyl)pyrolidin-3-cacboxamit (Hop chét 54)

Bing cach st dung So dd 11 néu trén, Hop chét 51 (0,14g, 0,4mmol), formaldehyt
(0,03mL) va chét xtc tac paladi (0,07g) phan tmg dé téng hop Hop chét 54 & dang bot trang;
'H NMR (DMSO-dg, 400 MHz) 7,60-7,69 (m, ArH), 7,50-7,57 (m, ArH), 7,17-7,25 (m, ArH),
7,05 (t, ] = 5,4 Hz, C(O)NH), 6,89-6,95 (m, ArH), 5,10 (s, OCH,), 4,32-4,43 (m, NHCH),
2,75-2,95 (m, NCH,CH,CHCH,), 2,25-2,51 (m, NCH,CH,CHCHy), 2,34 (s, NCH3), 1,94-
2,27 (m, NCH,CHCH,CH)).
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(R)/(S)-tert-butyl(1-((4-((3,4-clobenzyl)oxy)benzyl)amino)-1-oxobuta-2-nyl)cacbamat (Hop
chét 55)

Béng cach sir dung So dd 8 néu trén, Hop chét 5 (0,20g, 0,7mmol), 3,4-clobenzyl
bromua (0,09mL, 0,7mmol) va K,COj3 (0,36g, 2,6mmol) phan tmg dé tdng hop Hop chat 55 &
dang bot trdng (0,28g, 100%): R¢ = 0,50 (EtOAc 1 : n-hexan 1); '"H NMR (DMSO-dg, 400
MHz) 8,21 (t, J = 5,9 Hz, C(O)NH), 7,42-7,52 (m, ArH), 7,13-7,20 (m, ArH), 6,90-6,95 (m,
ArH), 6,80 (d, J = 8,0 Hz, Boc-NH), 5,08 (s, OCHy), 4,13-4,27 (m, NHCHo), 3,79-3,87 (m,
NHCHCH,), 1,45-1,68 (m, CH,CHj3), 1,37 (s, Boc), 0,82 (t, J = 7,3 Hz, CH,CHj).

(R)/(S)-tert-butyl(1-ox0-1-((4-((4-(triflometyl)benzyl)oxy)benzyl)Jamino)penta-2-

nyl)cacbamat (Hop chét 56)

Bing c4ch st dung So do 8 néu trén, Hop chét 6 (1,00g, 3,2mmol), 3,4-diclobenzyl
bromua (0,57mL, 3,.9mmol) va K,COs (1,79g, 13,0mmol) phan tg dé téng hop Hop chat 56
& dang bot trang (0,75 g, 50%): Ry = 0,24 (EtOAc 1 : n-hexan 2); 'H NMR (DMSO-ds, 400
MHz) 8,22 (t, J = 5,9 Hz, C(O)NH), 7,60-7,75 (m, ArH), 7,38-7,48 (m, ArH), 7,10-7,25 (m,
ArH), 6,85-6,98 (m, ArH), 6,82 (d, J = 7.8 Hz, Boc-NH), 5,12 (s, OCHy), 4,10-4,30 (m,
NHCH,), 3,78-3,90 (m, NHCHCH,), 1,41-1,70 (m, CH,CHs), 1,38 (s, Boc), 0,87 (t, ] = 7.8
Hz, CH,CH3).

(R)/(S)-1-((4-(3,4-diclobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop chét

57)

Bing céch st dung so dd 9 néu trén, Hop chét 55 (0,29g, 0,6mmol) va HCI 4,0M
trong dioxan (1,05mL, 30,1mmol) phan tmg d& téng hop Hop chét 57 & dang bdt tréng (0,24
g, 95%): R¢= 0,30 (CH,Cl , 9 : MeOH 1); 'H NMR (DMSO-ds, 400 MHz) 8,85 (t, ] = 5,6 Hz,
C(O)NH), 8,10 (phd rong, NH;"Cl), 7,63-7,75 (m, ArH), 7,40-7,50 (m, ArH), 7,18-7,30 (m,
ArH), 6,93-7,03 (m, ArH), 5,13 (s, OCH,), 4,20-438 (m, NHCHy), 3,65-3,78 (m,
NH;CHCH,), 1,70-1,80 (m, CH,CHj), 0,87 (t, ] = 7,4 Hz, CH,CH).

(R)/(S)-1-((4-((3,4-diclobenzyl)oxy)benzyl)amino)-1-oxopentan-2-aminium clorua (Hop chét

58)

Bing cach str dung so dd 9 néu trén, Hop chat 56 (0,65g, 1,4mmol) va HCI 4,0M
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trong dioxan (2,34mL, 67,5mmol) phan mg dé tdng hop Hop chat 58 & dang bot trang (0,39
g, 70%): R¢= 0,00 (EtOAc 9 : Axeton 1); "H NMR (DMSO-ds, 400 MHz) 8,99 (t, ] = 7,3 Hz,
C(O)NH), 8,26 (phd rong, NH;"Cl), 7,60-7,78 (m, ArH), 7,38-7,48 (m, ArH), 7,10-7,40 (m,
ArH), 6,90-7,10 (m, ArH), 5,12 (s, OCH), 4,18-4,38 (m, NHCH,), 3,70-3,83 (m,
NH;CHCH,), 1,60-1,80 (m, CH,CH,CHs), 1,20-1,40 (m, CH,CH,CHa), 0,86 (t, J = 9,6 Hz,
CH,CH,CHz).

(R)/(S)-2-(dimetylamino)-N-(4-((4-triflometyl)benzyl)oxy)benzyl)butanamit (Hop chit 59)

Béng cach str dung So dd 11 néu trén, Hop chét 22 (0,10g, 0,2mmol), trietylamin
(0,20mL, 1,4mmol), formaldehyt (0,03mL) va chét xic tc paladi (0,10g) phan tmg dé tbng
hop Hop chét 59 & dang bot tring; 'H NMR (DMSO-ds, 400 MHz) 823 (t, ] = 5,9 Hz,
C(O)NH), 7,73-7,79 (m, ArH), 7,62-7,70 (m, ArH), 7,16-7,23 (m, ArH), 6,93-6,99 (m, ArH),
521 (s, OCHy), 4,17-4,24 (m, NHCH,), 2,70-2,76 (NCH), 2,18 (s, N(CHz),), 1,48-1,63 (m,
CH,CHs), 0,78 (t, J = 7,4 Hz, CH,CHs).

(R)/(S)-N-(4-((3.4-diclobenzyl)oxy)benzyl)-2-(dimetylamino)butanamit (Hop chét 60)

Bang céch sir dung So dd 11 néu trén, Hop chét 57 (0,20g, 0,Smmol), trietylamin
(0,40mL, 2,9mmol), formaldehyt (0,11mL) va chét xtc tac paladi (0,04g) phan tng dé tong
hop Hop chat 60 & dang bot tring; 'H NMR (DMSO-ds, 400 MHz) 8,23 (t, J = 5,8 Hz,
C(O)NH), 7,63-7,72 (m, ArH), 7,30-7,47 (m, ArH), 7,15-7,22 (m, ArH), 6,93-6,99 (m, ArH),
5,11 (s, OCHy), 4,10-4,30 (m, NHCH,), 2,80-2,90 (NCH), 2,19 (s, N(CHs)), 1,40-1,63 (m,
CH,CH,CHjs), 1,25-1,30 (m, CH,CH,CH3), 0,86 (t, ] = 7,4 Hz, CH,CH,CHj).

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl)-2-(dimetylamino)butanamit (Hop chét 61)

Béng cach sir dung So dd 11 néu trén, Hop chit 58 (0,31g, 0,7mmol), trietylamin
(0,10mL, 0,7mmol), formaldehyt (0,15mL) va chat xuc tac paladi (0,15g) phan ting dé tong
hop Hop chét 61 & dang bot tring; 'H NMR (DMSO-de, 400 MHz) 8,23 (t, J = 5,7 Hz,
C(O)NH), 7,60-7,72 (m, ArH), 7,30-7,49 (m, ArH), 7,10-7,25 (m, ArH), 6,92-7,00 (m, ArH),
5,15 (s, OCHy), 4,10-4,30 (m, NHCH,), 2,79-2,89 (NCH), 2,18 (s, N(CHs)y), 1,40-1,60 (m,
CH,CH,CHs), 1,23-1,31 (m, CH,CH,CHj), 0,87 (t, ] = 7,4 Hz, CH,CH,CHj).

(R)/(S)-2-(etylamino)-N-(4-(( 4-triflometyl)benzyl)oxy)benzyl)butanamit (Hop chét 62)
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Bing cach sir dung So dd 12, Hop chat 22 (0,10g, 0,3mmol), trietylamin (0,21mL,
1,5 mmol) va iodoetan (0,10mL) phan Ung dé tdng hop Hop chit 62 & dang bot tring; 'H
NMR (DMSO-dg, 400 MHz) 7,61-7,67 (m, ArH), 7,51-7,60 (m, ArH), 7,17-7,25 (m, ArH),
6,89-6,95 (m, ArH), 5,12 (s, OCH,), 4,34-4,45 (m, NHCH,), 3,03-3,09 (NCH), 2,52-2,67 (m,
CH,CH,CH3), 1,75-1,87 (m, CHHCH3), 1,55-1,68 (m, CHHCH;, CH,CH,CH3), 1,06 (t, J =
7,1 Hz, CH,CHs), 0,95 (t, J = 7,5 Hz, CH,CH,CH).

(R)/(S)-N-(4-((3.4-diclobenzyl)oxy)benzyl-2-(etylamino)butanamit (Hop chét 63)

Bing cach st dung So db 12, Hop chét 57 (0,10g, 0,7mmol), trietylamin (0,21mL,
1,5mmol) va iodoetan (0,10mL) phan (g dé tong hop Hop chit 63 & dang bot trang; 'H
NMR (DMSO-d, 400 MHz) 7,61-7,70 (m, ArH), 7,50-7,60 (m, ArH), 7,25-7,38 (m, ArH),
6,99-7,15 (m, ArH), 5,10 (s, OCHy), 4,30-4,45 (m, NHCH,), 3,10-3,25 (NCH), 2,48-2,67 (m,
CH,CH,CHs), 1,75-1,88 (m, CHHCHj3), 1,53-1,69 (m, CHHCH3, CHCH,CH), 1,06 (t, J =
7,1 Hz, CH,CH3), 0,93 (t, J = 7,4 Hz, CH,CH,CHy).

(R)/(S)-2-(etylamino)-N-(4-(( 4-(triflometyl)benzyl)oxy)benzyl)pentanamit (Hop chét 64)

Bing cach sir dung So db 12, Hop chat 26 (0,13g, 0,3mmol), trietylamin (0,26mL,
1,9mmol) va iodoetan (0,02mL) phan tng dé tong hop Hop chit 64 & dang bot tring; 'H
NMR (DMSO-dg, 400 MHz) 7,63-7,80 (m, ArH), 7,18-7,30 (m, ArH), 6,90-7,00 (m, ArH),
5,20 (s, OCHy), 4,19-4,38 (m, NHCH,), 3,35-3,42 (m, CHCH,CH,CHj3), 1,63-1,73 (m, NH),
1,33-1,48 (m, CHHCH,CH3CH,CH3), 1,15-1,19 (m, CHHCH,CH3), 1,10-1,15 (m, CH,CHs),
0,90 (t, J = 7,1 Hz, CH,CH,CHj).

(R)/(S)-N-(4-((3.4-diclobenzyl)oxy)benzyl-2-(etylamino)pentanamit (Hop chét 65)

Bing cach st dung So db 12, Hop chat 58 (0,20g, 0,5mmol), trietylamin (0,40mL,
2.9mmol) va iodotetain (0,04mL, 0.4mmol) phan tng dé téng hop Hop chét 65 & dang bot
tring; 'H NMR (DMSO-ds, 400 MHz) 8,26 (t, J = 5,9 Hz, C(O)NH), 7,68-7,72 (m, ArH),
7,62-7,68 (m, ArH), 67,40-7,46 (m, ArH), 7,14-7,20 (m, ArH), 6,91-6,99 (m, ArH), 5,11 (s,
OCH,), 4,18-4,25 (m, NHCH,), 2,92-2,98 (NCH), 2,31-2,48 (m, CH,CH,CHj), 1,35-1,50 (m,
CH,CHs), 1,20-1,35 (m, CH,CH,CH3), 0,96 (t, J =7,1 Hz, CH,CHs), 0,84 (t, J = 7.2 Hz,
CH,CH,CHj).
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(R)/(S)-2-(dietylamino)-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)butanamit (Hop chét 66)

Bang cach st dung So dd 12, Hop chit 22 (0,10g, 0,3mmol), trietylamin (0,21mL,
1,5mmol) va iodoetan (0,10mL) phan ung dé tong hop Hop chét 66 & dang bot trang; 'H
NMR (DMSO-ds, 400 MHz) 8,20 (t, J = 5,4 Hz, NHCH)), 7,57-7,70 (m, ArH), 7,10-7,22(m,
ArH), 6,88-7,02 (m, ArH), 525 (s, OCH), 4,08-4,23 (m, NHCH,), 3,05-3,13 (m,
CHCH,CHj), 2,52-2,63 (m, CH,CHj), 2,35-2,45 (m, CH,CH3), 1,42-1,67 (m, CH>CHjs), 0,93
(t, ] = 7,0 Hz, CH,CHj;, CH,CHj3), 0,84 (t, ] = 7,4 Hz, CH,CHj).

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(dietylamino)butanamit (Hop chét 67)

Bing cach st dung So dd 12, Hop chét 57 (0,10g, 0,7mmol), trietylamin (0,21mL,
1,5 mmol) va iodoetan (0,10mL) phan tng dé tbng hop Hop chét 67 & dang bot tring; 'H
NMR (DMSO-ds, 400 MHz) 8,16 (t, J = 5,3 Hz, NHCH>), 7,57-7,72 (m, ArH), 7,10-7,25(m,
ArH), 6,93-7,02 (m, ArH), 521 (s, OCH), 4,10-4,26 (m, NHCHy), 3,10-3,18 (m,
CHCH,CHs), 2,50-2,63 (m, CH,CHj), 2,35-2,48 (m, CH,CHj), 1,35-1,55 (m, CH,CHj), 0,92
(t, ] = 7,0 Hz, CH,CHs, CH,CHj), 0,84 (t, J = 7,4 Hz, CH,CHj).

(R)/(S)-2-(dietylamino)-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)pentanamit Hop chit (68)

Bing c4ch st dung So dd 12, Hop chét 26 (0,13g, 0,3mmol), trietylamin (0,26mL,
1.9mmol) va iodoetan (0,02mL) phan tmg dé téng hop 68 & dang bdt trang; 'H NMR
(DMSO-dg, 400 MHz) 8,16 (t, J = 5,4 Hz, NHCH,), 7,60-7,80 (m, ArH), 7,15-7,25(m, ArH),
6,90-7,00 (m, ArH), 5,21 (s, OCH,), 4,12-4,26 (m, NHCH,), 3,09-3,15 (m, CHCH,CH,CHy),
2,52-2,63 (m, CH,CHs), 2,38-2,48 (m, CH,CHs), 1,40-1,60 (m, CH,CH,CH3), 1,20-1,31 (m,
CH,CH,CHs), 0,93 (t, ] = 7,1 Hz, CH,CH;, CH,CHs), 0,86 (t, J = 7,3 Hz, CH,CH).

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(dietylamino)pentanamit (Hop chét 69)

Bang céach sir dung So dd 12, Hop chét 58 (0,20, 0,5mmol), trietylamin (0,40mL,
2,9 mmol) va iodotetain (0,04 mL, 0,4mmol) phan tng d& téng hop Hop chat 69 ¢ dang bot
tring; 'H NMR (DMSO-dg, 400 MHz) 8,20 (t, J = 5,4 Hz, NHCH),), 7,60-7,80 (m, ArH),
7,13-7,22(m, ArH), 6,90-7,02 (m, ArH), 5,20 (s, OCHy), 4,12-4,25 (m, NHCH,), 3,10-3,15
(m, CHCH,CH,CHs), 2,50-2,63 (m, CH,CHj), 2,37-2,49 (m, CH,CHj), 1,40-1,60 (m,
CH,CH,CHs), 1,20-1,33 (m, CH,CH,CHj), 0,92 (t, J = 7,1 Hz, CH,CH;, CH,CHs), 0,86 (t, J
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= 7,4 Hz, CH,CHa,).

Vi du thi nghiém 1: thir nghiém hoat tinh khang nim (phén tich MIC)

Hoat tinh khéng ndm In vitro (MIC) khéng ndm gdy bénh cho nguoi duoc thu
nghiém cho 41 hop chét duoc tong hop trong cac vi du diéu chét néu trén va céc két qua dugc
thé hién trong Bang 1 dudi day. P& do ndng d6 tc ché tdi thiéu (minimum inhibitory
concentration:MIC), céc ching Candida albicans SC5314 (ATCC), Candida glabrata BG2
(ATCC) va Cryptococcus neoformans var. grubii H99 (ATCC) dugc su dung. T4t ca céc
chung trong cac vi du thir nghiém theo sang ché dugc mua cua Trung tAm gidng vi sinh vat

Han Québc (Korean Culture Center of Microorganisms:KCCM) va ATCC dé st dung.

Thir nghiém vé hoat tinh khang ndm duoc thuc hién theo phuong phéap cia Hoi dong
qubc gia vé cac Tiéu chuén cua Phong thi nghiém Lam sang (National Committee for Clinical
Laboratory Standards : NCCLS), bang cach tiém lugng tlr 5 x 10% dén 2,5 x 10 té bao/mL vao
loat dung dich miu dugc pha loang 2 14n can thir nghiém, nuoi cdy trong moi truong RPMI
1640 (Thermo Fisher) theo cach d8 Candidas duoc nudi ciy trong 48 gid va chung
Cryptococcus neoformans dugc nudi cly trong 72 gi va quan sat kha ning tdn tai clia nd
bing mét thudng. Pé lam nhom dbi chung, sir dung amphoterixin B va fluconazol, da duge
biét Ia c6 hoat tinh khéng nim tuyét hao c6 van dé v& tinh doc cho nguoi. Cu thé 1a, dé chuan
bi moi trudng thir nhét, medium first, 8,4g bot RPMI-1640 (Sigma; R1383-1L) duge cho vao
900ml nude cAt. Tiép do, 34,5g MOPS duoc cho vao dé dua nong dd cudi cing dén 0,165 M.
Sau d6, 100ml 20% glucoza dugc cho vao va sau d6 do pH cua chét thu duoc duge diéu hinh
dén 7 bang cach str dung NaOH. Tiép theo, sau khi loc bang mang loc, chét loc duoc bao
quan trong didu kién lanh & 4°C dé sir dung tron th nghiém tiép theo. Phuong phép va quy
trinh thir nghiém cho thtr nghiém MIC nhu sau: (a) Moi truong nudi cdy Cryptococcus
neoformans hodc Candida albicans da nudi cdy qua dém dugc pha lodng dé c6 mat do quang
0OD600 = 1,0; (b) chét thu duoc duge pha lodng trong moi truong RPMI-1640 da duge chuén
bi dén mat d6 quang cudi cing OD600 = 0,01 (100-pha lodng 100 lan); (c) trong trudng hop
Aspergillus fumigatus, dung dich pha lodng dugc chudn bi ¢6 néng do 1 x 10° bao tir/ml; (d)
dia 96 15 duoc st dung va 100pl dung dich duge cho vao mdi 19, sao cho 2l dung dich dugc
chét pha loang dugc chuén bi; (e) 200ul dung dich dugc cho vao mdi 15 ma ndng d6 cao nhat

cua duoc chét 13 cao nhét, va thuc hién pha loang tudn tu; (f) sau khi nuoi céy tinh trong 48
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gir & 37°C, mirc do ting trudng duge cho & mat do quang OD600 va so sanh. Cac két qua
duoc thé hién trong Bang 1 va FIG. 1. Nhu duoc xac dinh trong 1 va FIG. 1, cac hop chét

theo sang ché thé hién kha nang Grc ché ndm gay bénh rat tuyét voi.
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[Bang 1]
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[Bang 3]
o )
Ry~ ” \g/N X
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57 H CH3 3.4-Cl 8
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68 (awecume oz 4-CF3 2
69 cane avae  3.4-Cl 1
~AmpB 0.125 0.25 0.5

FIG. 2 minh hoa biéu db thu dugc bang cach so sdnh céc két qua thir nghiém MIC
cho Hop chat 22 (1087), Hop chét 26 (1090) va Hop chét 28 (1092) theo séng ché véi
amphoterixin B (AMB), khang lai mot s6 chung Aspergillus fumigatus (KCCM32791,
KCCM60031, KCCM60293, KCCM60036, KCCM60031 va KCCM60027) (tinh gid tri
trung binh). Hop chét theo sang ché c6 hoat tinh tc ché cao hon amphoterixin B. FIG. 3
minh hoa gi4 tri trung binh cua céc két qua thir nghiém cta thir nghiém MIC ctia Hop chéat 22
(1087), Hop chat 26 (1090) va Hop chét 28 (1092) theo séng ché, khang lai mot vai chung
Candida albicans (KCCM11282, KCCM11474, KCCM12552, KCCM12554, KCCM50235,
KCCMS50539, KCCM 50582, KCCM50573 va KCCM12556). Ngoai ra, trong truong hop ma
hop chét theo sing ché duoc st dung cho Cryprococcus neoformans, Candida glabrata,
Candida albicans, va céc loai tuong tu, hop chét theo sang ché co tac dung hiép ddng vao

thoi didm st dung khi két hop v6i itraconazol va voriconazol la cac chat khang nam ¢ ban
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trén thi truong (khong thé hién két qua). Piéu nay cho thay kha ning st dung két hop véi cac

chat khang nam, vi du céc chat azol.

Vi_du_thir nghiém 2: Hoat tinh wc ché khang lai ndm gay bénh thuc vat va

Trichophyton

Fusarium graminarum (KCTC16656) va Fusarium (KSU11480, cac chung sinh ra
fumonisin 1a doc t6 ddi voi ngii cde), 14 nim gdy bénh cho thuc vat, duge nudi cdy trong moi
trudng ran YPD (Sigma-Aldrich), va hop chét theo sang ché (Hop chét 26) duoc si dung Két
qué 13, x4c dinh duoc 1a hop chét nay c6 hoat tinh e ché rat tuyét voi. Cdy nim gy bénh
thuc vat trén moi truong rin va nudi cAy bang céch sir dung phuong phéap chung da biét. Cac
két qua dugc thé hién trén FIG. 4. FIG. 5 minh hoa céc két qué thu duoc béng cach so sanh
hoat tinh trc ché coa hop chét theo sang ché véi hoat tinh cua propiconazol, difenoconazol, va
fludioxonil. Tt d6, xac dinh dugc 1a hop chat theo sang ché c6 muic d§ hoat tinh twong duong
v6i cac chét nay. FIG.6 minh hoa céc két qua thu duoc bang cach nudi ciy cdc ching
Trichophyton  tonsurans (KCCM60442),  Trichophyton  tonsurans (KCCM11866),
Trichophyton rubrum (KCCM60450), Trichophyton mentagrophytes (KCCM11950),
Trichophyton — mentagrophytes  (KCCM60449)  va  Trichophyton mentagrophytes
(KCCM60444) trong méi truong rén YPD, st dung hop chét theo sang ché (Hop chit 26) va
quan sat hoat tinh trc ché cua chung. Nhu thé hién trén FIG. 6, hop chét theo sang ché ciing

¢6 hoat tinh trc ché tuyét voi d6i v6i Trichophyton.

Vi du thé nghiém 3: Panh gia hiéu qua cta duoc chit st dung miu con trung

Galleria mellonella (in vivo)

Chuing dai (H99S) cua Cryptococcus neoformans, 1a nim gay hai cho thuc vat, dugc
cdy vao dich chiét nAm men, pepton va moi truong long dextroza (YPD), nudi ciy trong 16
gio va sau d6 rura hai 14n bang nudc mudi dém phosphat (phosphat buffered saline:PBS), dé
didu ché mau cubi cing c6 ndng d6 10° té bao/ml. Sir dung Galleria mellonella, 13 mau con
trang 7 ngay tudi hodc 4u trung non hon, duoc phén phdi boi nha san xuét (Vanderhorst,
U.S.A.), va 20 cé thé c6 trong luong tir 200 dén 300mg duge didu ché cho mdi nhém thir
nghiém. Huyén phu 4 pl chita C. neoformans da duoc chudn bi duoc tiém vao chén gia cla au

trung, sao cho c6 4.000 té bao gdy bénh duoc dua vao mdi 4u trung, st dung éng tiém tu
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dong (PB600-1) ciia Hamilton Company va céc xi lanh dung tich 100ul va kim tiém. 3 gio
sau khi nhidm mAm bénh, mdi dich pha lodng ctia hop chat (Hop chét 18 theo sang ché) duoc
tiém vao theo cach twong tu va sau do duoc chét duoc tiém bd sung trong hai ngay, mot lan
cach nhau 24 gio. Nhém ma chi tiém mdi PBS mdi lan sau khi gdy nhiém bang C.
neoformans dugc thir nghiém dé lam déi ching duwong va nhém ma gdy nhiém bang ca hai
loai va dugc chét duoc thay thé bang PBS duogc sit dung 1am d6i chimg 4m. Sau khi gay
nhidm va tiém duogc chit, du tring duge quan sat hang ngay trong budng ciy & 37°C va trong
moi truong duy tri du do Am va ti 18 séng sot duge ghi lai. Au tring duoc xéc dinh 1a chét
trong trudong hop ma Au trung trd nén sdm mau va khong chuyén dong. Biéu d6 mo ta ti 1&
sdng duge vE bang chwong trinh GraphPad Prism6. D& xé4c dinh su khéc biét véi dbi chimg,

mtte d6 khac biét duoc xac dinh bing phuong phap Log-rank (Mantel-Cox).

Nhu duoc minh hoa trong FIG. 6, nhom 4u trung chi duoc sir dung PBS sau khi gdy
nhidm nAm, ti 16 séng s6t roi xudng chi con 60% vao ngay thir ba tir khi gy nhiém va tat ca
déu chét vao ngay tht 7 tinh tir ngay gy nhiém, trong khi d6 nhom Au trung duoc st dung
duge chat theo sang ché, tit ca déu sdng s6t vao ngay thit ba tir thoi diém gay nhiém va ti 1&
sdng sot 14 50% ao ngay thir 7 sau gay nhidm. Do d6, khang dinh dugc 1a hop chét theo sang

ché c¢6 hiéu qua khang nim ngay ca trén mau dong vat va cé doc tinh rat thap.

Hop chét méi theo séng ché 12 hop chét c6 hoat tinh khéng nim tuyét voi va co thé
huu dung dé phat trién cac chét khang nidm. Ngoai ra, hop chit nay c6 hoat tinh khang nam
rong va c6 thé duge st dung dé ngan ngira va didu tri nhifm ndm & ngudi cling nhu phat trién
céc ché phdm khang nédm va diét nAm dé ngan ngira va diét bénh nim & dong vat va ndm gay
bénh thuc vat. Ngodi ra, hop chat nay cé thé dugc sir dung dé phat trién céc ché pham dé su
dung két hop, vi hop chét nay thé hién tac dung hiép dong khi str dung ddng thoi v6i chat

khang nam da co.
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Yéu cau bdo ho

1. Hop chét axit amin benzyloxybenzylamin c6 Cong thic 1 sau déy, mubi va/hodc solvat

cua no:

[Cong thuc 1]

R7
R = RG
|
(¢] N
2 ~
H | T R
Y\”/ N N R,

trong Cong thtrc 1,

R4, Rs, Rg, Ry, va Ry giéng nhau hoac khac nhau, va mdi nhom doc 1ap duoc chon tir
hydro, Cialkyl, hydroxy, halogen, C;.7alkyl dugc halogen hoéa, C.salkyloxy va Calkyloxy

duoc halogen hoa va
Y dugc chon tir cac Cong thire 2 hodc 3 sau day,
Cong thtc 2

Re—\
Ayg_
Rl N.

Ra

Cong thtrc 3

O

:
trong d6 Ry va Rs gibng nhau hodc khac nhau, va mdi nhém doc 14p 1a hydro hoac
Ci.qalkyl va R, la C.7alkyl (vé1 diéu kién 13, néu R, va Rj trong Cong thirc 2 1a hydro va R,
la -CH3, thi Rs hoac R trong Cong thuc 1 khong phai la flo; va voi diéu kién 13, néu R, trong
Cong thtre 3 1a hydro, thi nhom bat ky tir R4 dén Ry trong Cong thire 1 khong phai hydro va
Rs hodc R; khong phai flo).

2. Hop chét axit amin benzyloxybenzylamin, mudi va/hodc solvat ctia né theo diém 1, trong

do Cy.salkyl 1a mach théng, mach nhanh hoac mach vong.

3. Hop chét axit amin benzyloxybenzylamin, mudi va/hodc solvat cua no6 theo diém 1,
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trong d6 hop chét c6 Cong thire 1 1a hop chét bat ky duoc chon tir nhém bao gdm cac

hop chét duéi day hozc hdn hop ddng phan quay quang cua n6 ¢ dang R va dang S:

(R)/(S)-l-((4-((2—(ﬂobcnzyl)oxy)benzyl)amvino)—1-oxobutan—2-aminium clorua (Hop
chét 17);

(R)/(S)-1-((4-((4—(ﬂobenzyl)oxy)benzyl)amino)—1—oxobutan—2—aminium clorua (Hop
chét 19);

(R)/(S)-1-0x0-1-((4-((2-(triflomety])benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chat 20);

(R)/(S)-1-0x0-1-((4-((3 ~(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chat 21);

(R)/(S)-1-0x0-1-((4-((4-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chat 22);

(R)/(S)-1-((4-((3-(clobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop
chét 23);

(R)/(S)-1-((4-((4-(clobenzyl)oxy)benzyl)amino)-1-oxobutan-2-aminium clorua (Hop
chét 24);

(R)/(S)-1-((4-((4-(triflobenzyl)oxy)benzyl)amino)- 1 -oxopentan-2-aminium clorua
(Hop chét 26);

' (R)/(S)-2-(metylamino)-N-(4-((4-triflometyl)benzyl)oxy)benzyl)butanamit (Hop chét
27);

(R)/(S)-N-(4-((3-clobenzyl)oxy)benzyl)-2-(metylamino)butanamit (Hop chét 28);
(R)/(S)-N-(4-((4-clobenzyl)oxy)benzyl)-2-(metylamino)butanamit (Hop chét 29);

(R)/(S)-2-(metylamino)-N-(4-((4-triflometyl)benzyl)oxy)benzyl)pentanamit (Hop
chét 30);

(R)/ (S)-Z-(metylamino)—N-(4—((4—triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop
chét 31);
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(R)/(S)-tert-butyl-2-((4-((3 -flobenzyl)oxy)benzyl)carbamoyl)pyrolidin-1-cacboxylat
(Hop chét 34);

(R)/(S)-tert-butyl-2-((4-((4-(triflometyl)benzyl)oxy)benzyl)carb amoyl)pyrolidin-1-
cacboxylat (Hop chat 36);

(R)/(S)-tert-butyl-2-((4-((4-clobenzyl)oxy)benzyl)carbamoyl)pyrolidin-1 -cacboxylat
(Hop chat 37);

(R)/(S)-N-(4-((3-flobenzyl)oxy)benzyl)pyrolidin-2-carboxamit hydroclorua  (Hop
chit 38)

(R)/(S)-N-(4—((4-(triﬂometyl)benzyl)0xy)benzyl)pyr01idin-2—carboxamit hydroclorua
(Hop chit 40);

(R)/(S)-N-(4-((4-clobenzyl)oxy)benzyl)pyrolidin-2-carboxamit  hydroclorua (Hop
chat 41);

(R)/(S)-1 -metyl-N-(4-((3-flobenzyl)oxy)benzyl)pyrolidin-2-carboxamit ~ (Hop chat
42);

(R)/(S)-1 -metyl-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)pyrolidin-2-carboxamit
(Hop chét 43);

(R)/(S)-1-metyl-N-(4-((4-clobenzyl)oxy)benzyl)pyrolidin-2-carboxamit (Hop chét
44),

(R)/(S)-tert-butyl(1-((4-((3,4-clobenzyl)oxy)benzyl)amino)-1-oxobuta-2-
nyl)cacbamat (Hop chét 55);

(R)/(S)-tert-butyl(1-oxo-1 -((4-((4-(triflometyl)benzyl)oxy)benzyl)amino)penta-2-
nyl)cacbamat (Hop chét 56);

(R)/(S)-1-((4-((3,4-diclobenzyl)oxy)benzyl)amino)- 1 -oxobutan-2-aminium clorua
(Hop chit 57);

(R)/(S)-1-((4-((3,4-diclobenzyl)oxy)benzyl)amino)-1 -oxopentan-2-aminium  clorua
(Hop chét 58);
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(R)/\ (S)-2—(dimetylamino)—N-(4—((4—triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop
chét 59);

(R)/(S)—N-(4-((3,4—diclobenzyl)0xy)benzy1)—2-(dimetylamino)butanamit (Hop chét

60);

(R)/(S)-N-(4—((3,4—diclobenzyl)oxy)benzyl)-2—(dimetylamino)butanamit (Hop chét
61);

(R)/(S)—2-(ety1amino)-N-(4-((4-(triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop chét
62);

(R)/(S)—N—(4-((3,4—diclobenzyl)0xy)benzyI—2—(etylamino)butanamit (Hop chét 63);

(R)/(S)-Z—(etylamino)-N-(4-((4—(triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop chét
64);

(R)/(S)—N-(4—((3,4—diclobenzyl)oxy)benzyl—2—(etylamino)pentanamit (Hop chit 65);

(R)/} (S)-Z-(dietylamino)—N-(4-((4-(triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop
chét 66);

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-z—(dietylamino)butanamit (Hop chét 67);

(R)/\ (S)-2—(dietylamino)—N-(4—((4—(triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop
chét 68); va

(R)/(S)-N—(4-((3,4—diclobenzyl)oxy)benzyl—2-(dietylamino)pentanamit (Hop chét 69).

4. Duogc phém dé ngan ngua va diéu tri bénh nidm, chtra hoat chit 1a hop chét axit amin

benzyloxybenzylamin c6 Cong thirc 1 sau day hoac mudi duoc dung ctia no:

[Cong thure 1]

R,

H
N

Re~_~ [ R¢
7 O.\/ Ny \R5
J R4

Y -
)

trong Cong thuc 1,
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R4, Rs, Rg, Ry va Ry giéng nhau hodc khac nhau, va mdi nhém doc 1ap duge chon tur
hydro, C;.7alkyl, hydroxy, halogen, C,_salkyl duoc halogen hoa, Ci_salkyloxy va C,_salkyloxy

duoc halogen hda va,
Y duoc chon tir cac Cong thire 2 hodc 3 sau day,

Cong thtc 2

R, .
3

Cong thtrc 3

[
N
Ry
trong d6 Ry va Rs gibng nhau hodc khac nhau, va mdi nhém doc 1ap duoc chon tur

hydro hodc Cj.7alkyl va

R, 1a Cy7alkyl (v6i didu kién 14, néu R, va R; trong Cong thue 2 1a hydro va R; la -
CH3, thi Rs hodc Ry trong Cong thuc 1 khong phai la flo; va voi didu kién 13, néu R, trong
Cong thuc 3 1a hydro, thi nhom bat ky tir R4 dén Rg trong Cong thuc 1 khong phai hydro va
Rs hodc R; khong phai flo).

5. Duoc phém theo diém 4, trong d6 hop chit c6 Cong thic 1 1a hop chét bt ky dugc chon

tir nhom dudi day hodc hon hop ddng phan dbi quang dang R va dang S cua nd:

(R)/(S)-l—((4-((2-(ﬂobenzyl)oxy)benzyl)amino)—1-oxobutan-Z—aminium clorua (Hop
chét 17);

(R)/(S)-l-((4-((4—(ﬂobenzyl)oxy)benzyl)amino)-1—oxobutan—2—aminium clorua (Hop
chat 19);

(R)/(S)-1-0x0-1 -((4-((2-(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chit 20);

(R)/(S)-1-0x0-1-((4-((3 -(triflometyl)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chat 21);
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(R)/(S)-1-ox0-1 -((4-((4—(triﬂomety1)benzyl)oxy)benzyl)amino)butan-2-aminium
clorua (Hop chét 22);

(R)/(S)-1-((4-((3-(clobenzyl)oxy)benzyl)amino)-1 -oxobutan-2-aminium clorua (Hop
chét 23);

(R)/(S)-l—((4-((4-(cIobenzyl)oxy)benzyl)amino)-1—oxobutan—2-aminium clorua (Hop
chit 24);

(R)/(S)-1-((4-((4-(triflobenzyl)oxy)benzyl)amino)-1 -oxopentan-2-aminium clorua
(Hop chét 26);

(R)/(S)—2-(metylamino)—N—(4—((4-u‘iﬂometyl)benzyl)oxy)benzyl)butanamit (Hop chét
27);

(R )/(S)-N-(4-((3-clobenzyl)oxy)benzyl)-2—(metylamino)butanamit (Hop chit 28);
(R)/(S)-N—(4-((4-Clobenzyl)oxy)benzyl)-2—(metylamin0)butanamit (Hop chét 29);

(R)/ (55-2-(metylamino)-N-(4—((4—triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop
chit 30);

(R)/ (S)-2—(metylamino)-N—(4-((4—triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop
chét 31);

(R)/(S)-tert-butyl-2-((4-((3 -flobenzyl)oxy)benzyl)carbamoyl)pyrolidin-1-cacboxylat
(Hop chét 34);

(R)/(S) —tert—butyl-2-((4-((4-(triﬂometyl)benzyl)oxy)benzyl)carbamoyl)pyrolidin— 1-
cacboxylat (Hop chét 36);

(R)/(S)-tert-butyl-2-((4-(( 4-clobenzyl)oxy)benzyl)carbamoyl)pyrolidin-1-cacboxylat
(Hop chat 37);

(R)/(S)—N-(4-((3—ﬂobenzyl)oxy)benzyl)pyrolidin—Z—carboxamit hydroclorua(Hop chat
38)

(R)/(S)-N-(4—((4—(triﬂometyl)benzyl)oxy)benzyl)pyrolidin-Z—carboxamit hydroclorua
(Hop chit 40);
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(R)/(S)—N—(4-((4—c1obenzyl)oxy)benzyl)pyrolidin—Q—carboxamit hydroclorua  (Hop
chét 41);

(R)/(S)-1-metyl-N-(4-((3 -flobenzyl)oxy)benzyl)pyrolidin-2-carboxamit  (Hop chit
42);

(R)/(S)-1 -metyl-N-(4—((4—(triﬂometyl)benzyl)oxy)benzyl)pyrolidin—Z-carboxamit
(Hop chét 43);

(R)/(S)—l—metyl—N-(4-((4—clobenzyl)oxy)benzyl)pyrolidin-2—carboxamit (Hop chat
44);

(R)/(S)-tert-butyl(1-((4-((3.4-clobenzyl)oxy)benzyl)amino)-1 -oxobuta-2-
nyl)cacbamat (Hop chét 55);

(R)/(S)-tert-butyl(1-oxo-1 -((4-((4-(triflometyl)benzyl)oxy)benzyl)amino)penta-2-
nyl)cacbamat (Hop chat 56);

(R)/(S)-1-((4-((3,4-diclobenzyl)oxy)benzyl)amino)-1 -oxobutan-2-aminium clorua
(Hop chit 57);

(R)/(S)-1-((4-((3,4-diclobenzyl)oxy)benzyl)amino)-1 -oxopentan-2-aminium  clorua
(Hop chét 58);

(R)/1 (S)-2—(dimetylamino)—N-(4—((4-triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop
chét 59);

(R)/(S)-N—(4-((3,4-diclobenzyl)oxy)benzyl)—2—(dimetylamino)butanamit (Hop chét

60);

(R)/(S)—N-(4—((3,4-diclobenzyl)oxy)benzyl)—2-(dimetylamino)butanamit (Hop chét
61);

(R)/(S)-Z—(etylamino)-N—(4-((4—(triﬂometyl)benzyl)oxy)benzyl)butanamit (Hop chét
62);

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(etylamino)butanamit (Hop chét 63);

(R)/(S)-2-(etylamino)—N-(4-((4—(triﬂometyl)benzyl)oxy)benzyl)pentanamit (Hop chat
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64);
(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(etylamino)pentanamit (Hop chét 65);

(R)/(S)-2-(dietylamino)-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)butanamit (Hop
chit 66);

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(dietylamino)butanamit (Hop chét 67);

(R)/(S)-2-(dietylamino)-N-(4-((4-(triflometyl)benzyl)oxy)benzyl)pentanamit  (Hop
chét 68); va

(R)/(S)-N-(4-((3,4-diclobenzyl)oxy)benzyl-2-(dietylamino)pentanamit (Hop chit 69).

6. Phuong phap diéu ché hop chat axit amin benzyloxybenzylamin c6 Cong thire 1, bao gom
cac budc:

i) bao vé nhom amin cua axit amin duge chon tir Cong thire S hodc 6 dudi day bang
nhom bao vé;

ii) cho axit amin ¢ nhom amin duoc bao vé phan tmg vé&i hop chat benzylamin dé
diéu ché hop chit axit amin benzyloxybenzylamin trong d6 nhém amin cta axit amin dugc
bao vé bang nhom bao v¢; va

ii1) loai bé nhom bao ve,

Cong thuc 1

Ry
|
ST
a .
H | RS.
Y\H,N N Ry
(e]

Cong thuc 5

R, OH
R,~NH ©
Cong thuc 6
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=4
N 0

|
Ry

trong Cong thuc 1,

R4, Rs, Rg, R7 va Ry giéng nhau hodc khac nhau, va mdi nhom doc 1ap dugce chon tur
hydro, C,.7alkyl, hydroxy, halogen, C,7alkyl dugc halogen héa, Cy.7alkyloxy va Cqalkyloxy
duoc halogen hoéa, va

Y duoc chon tir cac Cong thirc 2 hodc 3 sau day,

Cong thtrc 2

Ra— |,
13»
R, N

Rs

Cong thuc 3

RS
N
Ry

trong cac Cong thuc 2, 3, 5 va 6,

R, va Rs gibng nhau hodc khéac nhau, va mdi nhém doc 1ap duoc chon tir hydro hodc

Cialkyl, va

R, 1a Cialkyl (voi diéu kién 1a, néu Ry va Ry trong Cong thirc 2 1a hydro va R 1a -
CH3, thi Rs hoac Ry trong Cong thtc 1 khong phai la flo; va véi diéu kién 13, néu R, trong
Cong thirc 3 1a hydro, thi nhém bat ky tir R4 dén Rg trong Cong thire 1 khong phai hydro va
Rs hodc R; khong phai flo).

7. Phuong phéap theo diém 6, trong d6 budc (ii) bao gbm cho axit amin c¢6 nhém amin duoc

bao vé phan tmg vé1 hop chét benzyloxybenzylamin.

8. Phuong phép theo diém 6, trong d6 budc ii) bao gdm cho axit amin ¢6 nhom amin duoc
bdo vé phan tng v&i 4-hydroxybenzylamin dé didu ché hop chédt axit amin 4-
hydroxybenzylamin, trong d6 nhom amin cta axit amin duoc bao vé bang nhém bao vé, va

sau do cho chét thu duoc phan tmg véi hop chét benzyl bromua.
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9. Phuong phép theo diém 6, trong dé budc iii) c6 thém bude alkyl hoa sau khi loai bé nhom

bao vé amin.
10. Duoc phém dé ngan ngura hodc diéu tri nhiém ndm gay bénh & dong vat, chira hoat chét la:

hop chit axit amin benzyloxybenzylamin ¢6 Cong thirc 1 sau day hoac mudi duoc

dung cua nd:

[Cong thtre 1]

trong Cong thtrc 1,

R4, Rs, R4, Ry va Rg giéng nhau hoac khac nhau, va mdi nhém doc 1ap duge chon tir
hydro, C,.7alkyl, hydroxy, halogen, C,7alkyl duoc halogen hoa, C.salkyloxy va C,qalkyloxy

duoc halogen hoa, va
Y duoc chon tir cac Cong thire 2 hodc 3 sau day,

Cong thuc 2

Ry .
_Big-
R 1 Nn

R

Cong thuc 3

5
[+
N
Ry

trong d6 R; va R3 gidng nhau hodc khéc nhau, va mdi nhom doc 1ap 1a hydro hoac

C,qalkyl va

R, 14 Cyalkyl (voi didu kién 13, néu R; va Ry trong Cong thirc 2 1a hydro va R, 1a -
CH3, thi Rs hodic Ry trong Cong thitc 1 khong phai 1 flo; va véi diéu kién 14, néu R, trong
Cong thire 3 1a hydro, thi nhom bat ky tir R4 dén Ry trong Cong thire 1 khong phai hydro va
Rs hodc R; khong phai flo).
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11. Ché phém dé ngan ngua hodc diéu tri nhiém nim gy bénh cho thuc vat, chira hoat chét la:

hop chit axit amin benzyloxybenzylamin c6 Cong thic 1 sau déy hoac mubdi duoc
dung cua noé:
[Cong thuc 1]

R7
Ra 72N /RG

(
2 /o ~TR
mwﬁ\J;J -

trong Cong thuce 1,

Ry, Rs, Rg, R7, va Rg giéng nhau hodc khac nhau, va mdi nhém doc 1ap duoc chon tir
hydro, C;_salkyl, hydroxy, halogen, Cj.7alkyl dugc halogen héa, Cyalkyloxy va Ciqalkyloxy

duoc halogen hoda, va
Y duoc chon tir cac Cong thic 2 hodc 3 sau day,

Cong thurc 2

Ro—\
‘2.
N\
R3

R,

Cong thuc 3

trong do R; va R gibng nhau hodc khac nhau, va mdi nhom doc 1ap duge chon tir

hydro hodc Cj_salkyl va

R, 1a Cyalkyl (voi didu kién 13, néu R, va Ry trong Cong thuc 2 12 hydro va R; 1a -
CH3, thi Rs hodc Ry trong Cong thitc 1 khong phai la flo; va voi diéu kién 14, néu R, trong
Cong thire 3 1a hydro, thi nhom bat ky tir R4 dén Rg trong Cong thire 1 khong phai hydro va
Rs hodc R; khéng phai flo).

12. M§ phdm hoac ché pham lam sach dung cho ngudi, chira hoat chét 1a:
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hop chét axit amin benzyloxybenzylamin ¢6 Cong thic 1 sau ddy hoac mudi duoc

dung cua no:
[Cong thuc 1]
R,
Rsf\le
<
YN i l i I "
b )
o
trong Cong thuc 1,

R4, Rs, Rg, R7 va Ry giéng nhau hodc khéc nhau, va mdi nhém doc 1ap duoc chon tir
hydro, Cy_alkyl, hydroxy, halogen, C_7alkyl duoc halogen hoa, Cqalkyloxy va Cj_jalkyloxy

duoc halogen hoa, va
Y dugc chon tir cac Cong thuce 2 hodc 3 sau day,

Cong thtrc 2

Ro— |
,>'§'
R, N

R

Cong thuc 3

(ot
Ry

trong d6 R; va R3 gibng nhau hodc khac nhau tirmg déi mot, va mdi nhém doc 1ap

duoc chon tur Cj_salkyl va

R, la Calkyl (voi diéu kién 1a, néu R, va Rj trong Cong thire 2 1a hydro va R; 1a -
CH3, thi Rs hodc R; trong Cong thirc 1 khong phai 1a flo; va véi diéu kién 14, néu R, trong
Cong thire 3 1a hydro, thi nhém bat ky tir Ry dén Rg trong Cong thte 1 khong phai hydro va
Rs hodc R; khoéng phai flo).
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FIG. 3
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FIG. 4
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