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Linh vue k§ thuat dwoc dé cap

Séng ché dé cap dén hop chit este cia axit guanidinobenzoic hitu ich lam hoat

chét ctia dugc phim, vi dy, duge phdm dé didu tri bénh than.
Tinh trang ky thuit ciia sang ché

Liéu phap diéu tri bing ché d6 an nghéo protein cho nhiéu bénh than khac nhau
(vi du, bénh than man tinh, bénh viém than tiéu cau cép, va tdn thuong than cép) da
dugc 4p dung trong thoi gian dai. Co ché hoat dong cta n6é van chua duoc lam rd,
nhung dugc cho rang (1) lam giam téng luong hop chét nito duoc dan xudt tir protein,
va giam tai ctia ciu than, (2) ngin chin san xuat doc t6 ure huyét duoc dﬁh Xuét tir
protein, 1 chit gdy tén thuong than, (3) ngan chin sy tich tu phospho hodc kali dugc
dan xuét tir protein, (4) ngin chin san xuét cic axit duoc dan xudt tur protein, va cac
chét tuong tu, bang cach e ché diu vao cua protein tir khau phan #n. Hiéu qué cua
liéu phap diéu tri bang ché d6 dn ngheo protein trong viéc tic ché su tién trién cia bénh
than da dugc chimg minh trong céc thir nghiém 1am sang dé xuét duoc tién hanh cho
dén nay ((a) "The New England Journal of Medicine", 1989, Vol. 321, No. 26, pp.
1773-1777; va (b) “American Journal of Kidney Diseases”, 2003, Vol. 41; No. 3, pp.
S31-S34), va lugng protein dau vao cho bénh nhan bi bénh than cling dugc dit ra trong
cdc huéng din x3 hdi (Japan Society of Nephrology, “Evidence-Based Clinical
Practice Guideline for CKD 2013, 2013, pp. 25-30). Mit khac, liéu phap diéu tri bang
ché d6 an ngheo protein c6 nhugc diém 1a kho thuc hién nghiém ngét trong thoi gian
dai do can phai c6 hiéu biét vé& ky thuat, chi phi cao, va sw tudn thi ché d¢ an kiéng

kém do mui vi.

Hop chét tric ché trypsin duge x4c dinh 12 mot trong cédc serin proteaza hiru ich
cho céc bénh lién quan dén enzym nay, nhu bénh viém tuy va bénh trao ngugc da day
thuc quan. Thuc vay, camostat mesylat (sau ddy dugc mo ta la camostat) c6 cong thirc
(A) duéi day la chét e ché trypsin (Tai liéu sang ché 1) da dugc sir dung trén thuc té
cho bénh viém tuy man va bénh trao ngugc da day thuc quan trong thuc té 1am sang.
Hon nita, cling dugc thong bao ring camostat c6 hiéu quéa tc ché bai tiét albumin niéu

& dong vat bi bénh tiéu dudng ("Nephron", 1996, Vol. 74, No. 4, pp. 709-712), va giam
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luong bai tiét protein trong nude tidu & bénh nhan bi nhiéu bénh thin khac nhau

("Clinical Nephrology", 1989, Vol. 32, p. 119-123).
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Ngoai ra, trypsin c¢6 tham gia trong qué trinh tdng sinh virut cim. Vi du, can
thiét ring ngung két tb hdng cau (HA) trén bé mit virut cin dugc tach thanh hai don vi
nhé 1a HA1 va HA2 bing trypsin trong duong hd hip hoic biéu mé niém mac rudt dé
thu dugc tinh gay nhiém cua virut. Pa dugc thong béo rang bang cach trc ché trypsin,
sw phan cit HA nay bi ngin chin va virut mit tinh gdy nhiém, nhd d6 qua trinh tdng
sinh bi ngén chan. Vi vay, hop chét Grc ché trypsin cling c6 thé dugc st dung lam thube
tri cim ((a) "Antiviral Research", 2011, Vol. 92, No. 1, p. 27-36; (b) “Protease Groups
of Individuals which Determine Susceptibility to Infection of Influenza Virus and
Pathogenesis of Influenza-Associated Encephalopathy”, “The Japanese Journal of

Pharmacology", 2003, Vol. 122, p. 45-53).

Dbi voi hop chit co hoat tinh e ché trypsin, khac camostat, hop chat (B) (Tai
lidu sang ché 2), hop chét (C) (Tai lidu sang ché 3), hop chét (D) (Tai lidu sang ché 4),
hop chat (E) (Tai liéu sang ché 5), hop chét (F) (Tai liéu séng ché 6), hop chét (G) (Tai
liu sang ché 7), va hop chét (H) (Tai liéu sang ché 8) c6 cac cong thirc dudi day da
dugc ghi nhan. Tuy nhién, hop chét ¢6 cong thire () hodc mudi ciia néné theo sang ché

nhu dugc md ta dudi day trong cac tai liéu nay khong c6 boc 190.



22988

C“”m@ @*@

(E)
, 0 R2
R™-C(O)-A A—Y—X——HetArYO R4
o} \[j NH
1
R NJ\ OR1 NH2
2 R3 NH
(F) (G)
R3
pig
Rooc N NH;

(H)

(Trong cong thue (C), A la -N(R;, R;,) hodc cdc nhém tuong tu, va mdi R, va R,
la H, alkyl thap c6 tir 1 dén 8 nguyén tir cacbon, aralkyl ¢ thé c6 nhém thé, hodc cac
nhom tuong tu. Trong cong thirc (D), X 1a nguyén tir oxy hodc nguyén tir luu huynh,
va R la -C(O)N(Rl)-(CHz)m-(1—azabixyclo[3.3.0]octan-5-yl) hodc cac nhom tuong tu.
Trong cong thirc (E), R' 1a nguyén tr hydro hodc nguyén tir halogen, va R* 1a -OCOR?
hodc cic nhom tuong tu. Trong cong thuc (F), A 1a (CH,), hoic nhéom styren, R%1a -
NH(CH,)nCOOR?, -NHCH-(-R*)-COOR", -NH-C4H,-(CH,),-COOR", hoic cdc nhém
tuong ty, m 1a 2 hodc 3, p 1a s6 nguyén 0 hoac 1, R* 1a nguyén tt hydro, alkyl thap,
hodc nhom benzyl dugc thé hoac khong duogc thé, R’ 1a nhom benzyl duoc thé hoic
khong dugce thé, nhom metoxycacbonylmetyl, va phan tir thé ctia nhém benzyl dugc
thé 1a nguyén tir halogen, nhom nitro, nhém alkyl thdp, nhom hydroxy, nhom alkoxy
c6 tir 2 dén 6 nguyén tir cacbon, hodc cac nhém tuong tu. Trong cong thuc (G), X 1a
alkylen thép hodc cac nhém tuong tu, Y 1a nhom cacbonyl hodc cac nhom tuong tu, A
la -NR°R’, R® va R ¢6 thé gibng hoic khac nhau va mdi nhém la nguyén tir hydro,

nhém alkyl thép c6 thé ¢6 nhém thé, hodc cac nhém tuong tu, hodc RS va R’ ¢6 thé

-4-



22988

lién két v6i nhau dé tao thanh nhém amino vong c6 thé c¢6 nhom thé. Trong cong thirc
(H), R? 12 nhém phenyl dugc thé, hodc cdc nhém twong tu, va R’ 1a phén ttr thé khac

nhau bét ky. Véi cac ky hiéu khac, tham khao céc cong b patent tuong Ung.)

Hon nita, d6i véi hop chét guanidino ¢6 tac dung tc ché san xut va giai phong
cc xytokin gdy viém, hop chét (J) (Tai liéu sang ché 9) da duoc ghi nhan. Tuy nhién,
khong c6 bdc 10 hodc dé xudt hop chit cu thé 1am hop chat ¢6 cong thire (I) hodc mubi

ciia né theo sang che nhu duoc md ta sau day trong cac tai liéu nay.

()

(trong d6 R la nhém guanidino, nhém amidino, hodc cac nhém tuong tu; moi
A', A% va A’ 1a lién két hodc cidc nhém tuong tu; L 1& nhém arylen hodc cdc nhom
twong tu; X 1a -COO- hodc cac nhom twong tu; M 1a nhom arylen hodc cidc nhom
trong ty, hodc nhém di vong hoa tri hai, c6 it nhit mot nguyén ti khéc loai dugc chon
tlr nguyén tir nito, nguyén tir luu huynh, hodc nguyén tir oxy, va c6 thé tao thanh vong
ngung tu, hodc cac nhém tuong tu; R’ 1a nguyén tr hydro hoédc cac nhém tuong tu; RS
la -CR"R" -(CH,)-R' hoic céc nhom twong tu; R va R” 1a nguyén tir hydro hoac
cac nhom tuong tu; R" 1a -COOR'® hodc cdc nhom tuong tu; va R'S 1a nguyén t
hydro hodc cac nhém tuong tu. Véi cac ky hiéu khac, tham khéo cac cong bd patent

tuong Ung.)

Hon nftia, hop chét (K) da dugc ghi nhéan 1a hop chét guanidino hitu ich 1am chét
tic ché proteaza phén hoa (Tai liéu sang ché 10). Tuy nhién, khong c6 boc 16 hoic dé
xudt hop chét cu thé lam hop chit ¢o cong thirc (I) hodc mudi cta no theo sang ché

nhu dugc mo ta sau day trong tai li€u nay.

(R2°)/©\ 1
m OJ\©\ NH
HJ\NHZ

(K)
(trong d6 R*® 1a nhém Z°CONR™R® hogc cac nhém tuong tw, Z° 1a lién két
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hodc cac nhém twong tu, mdi R va R doc lap 1a nguyén tir hydro, nhom alkyl c6 tir
1 dén 4 nguyén tir cacbon, nhém alkyl c6 tir 1 dén 4 nguyén tir cacbon, duge thé boi
nhém COOR*, nhém phenyl, nhém benzyl, nhém pyridyl, hodc cdc nhém tuong tu,
va R* 1a nhom alkyl c¢6 tir 1 dén 4 nguyén tir cacbon, nhém phenyl, hoac cac nhom

tuong tu).

Hon nita, dan xuét cia axit guanidinobenzoic (L) hitu ich lam chét (¢ ché
proteaza cua bo bui nha da dugc ghi nhan (Tai liéu sang ché 11). Tuy nhién, khéng c6
bdc 10 hodc dé xuit hop chét cu thé 1am hop chét c6 cong thire (I) hodc mubi cla nod
theo sang ché nhu dugc md ta sau day trong tai liéu nay.

3

R
N NH

H 2
(L)

(trong d6 R* 12 nhém phenyl, nhém naphtyl, nhém phenyl dugc thé, hodc nhém
naphtyl dugc thé, vaR® 1a mot trong 36 cac phén tr thé khac nhau).

Céc tai liéu trich din

Tai liéu sang ché

Tai liéu sang ché 1: Cong bd don Nhat Ban sd JP-A-52-089640
Tai liéu sdng ché 2: Cong bd don Nhat Ban sb JP-A-57-053454
Tai liéu sang ché 3: Cong bd don quéc té s6 WO 1994/013631
Tai liéu séng ché 4: Cong bb don Nhét Ban sb JP-A-7-053500
Tai liéu sang ché 5: Cong bd don qubc té s6 WO 1991/018869
Tai liéu sang ché 6: Cong bd don Nhat Ban sb JP-A-8-048664
Tai liéu sang ché 7: Cong bd don qubc té s6 WO 2011/071048
Tai liéu sang ché 8: Cong bd don qudc té s6 WO 1997/037969
Tai liéu sang ché 9: Cong bd don Nhat Ban s6 JP-A-9-0124571
Tai liéu sang ché 10: Cong bb don Nhat Ban s6 JP-A-10-306025

Tai liéu sang ché 11: Cong bd don Nhat Ban sb JP-A-6-192085
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Ban chit ky thuat cia sang ché
Vén dé k¥ thuat can dugc giai quyét

Muc dich ctia sang ché 1a d& xuét hop chét este cia axit guanidinobenzoic, hitu
ich 1am hoat chit ctia dugc phdm, vi du, dugc pham dé phong va/hoic diéu tri bénh

than.
Céch thire giai quyét van dé

Protein tir thirc @n dugc tiéu hoa bodi cac enzym khac nhau trong ta trang va
rudt, va cudi cung dugc hép thu dué6i dang axit amin hodc peptit. Trypsin dugc san
xuét trong tuyén tuy va duogc tiét vao rudt non trong qud trinh phéan giai protein 1a mot
enzym phan giai protein quan trong. Hon nita, bang cach ngin chin enzym nay mong
doi rang ché d6 an ngheéo protein trong d6 qué trinh phéan giai protein tir thirc an bj
ngan chdn va su hép thu cling bi ngén chédn theo cach tuong tu. Tirc 13, duge xem 1a
chét rc ché trypsin hoat dong trong rudt cé tiém nang dugc sir dung lam chat thay thé
liéu phap diéu tri bang ché d6 an nghéo protein. V& mit ndy, cic tac gia sang ché da
tién hanh cac nghién ciru k¥ ludng vé hop chét ¢6 hoat tinh tc ché trypsin. Két qua 1a,
ho da phat hién ra rang hop chét este cia axit guanidinobenzoic theo sang ché c6 hoat
tinh e ché trypsin, va hitu ich dé phong va didu tri bénh than lam chit thay thé licu

phap diéu trji bing ché do dn ngh&o protein, nhy d6 hoan thanh sang ché.

Cu theé 1a, sang ché dé cap deén hop chat c¢6 céng thirc (I) hodc mudi cia nd, va

dugc pham chtra hgp chat ¢6 cong thirc (I) hodc mudi cua nd, va ta dugc.

1 o 0O
R 1
HO\”/LZ NJ'\NH
H 2

O
(trong do:
L' 1a lién két hodc -alkylen thép-,
L? 1a alkylen thap c6 thé duogc thé,
R' 12 H hoic alkyl thip c6 thé duoc thé boi phén tir thé duoc chon tir nhém bao

gém aryl co thé duogc thé, nhom di vong thom c6 thé duge thé, va -CO,H, hoic R!
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duoc két hop véi nhém HO,C-L* dé tao thanh amino vong duoc thé bai -CO,H, va

Vong B la naphtalendiyl, 1,2,3,4-tetrahydronaphtalendiyl, 2,3-dihydro-
indendiyl, benzothiophendiyl, benzofurandiyl, hodc 2,3-dihydrobenzofurandiyl).

Hon nita, trir khi ¢6 chi dan khéc, trong truong hop néu cac ky hiéu trong cong
thire trong ban md ta nay cling dugc sir dung trong cong thirc hoa hoc khéc, thi cac ky

hiéu giéng nhau c6 y nghia gidng nhau.

Hon nita, sing ché dé cap dén dugc phim dé phong va/hodc didu tri bénh than
(vi du, bénh than min, bénh viém thén tiéu ciu cép, tdn thuong than cép, va cac bénh
twong tw), va/hodc dugc pham dé phong va/hodc diéu tri bénh lién quan tdi trypsin (vi
dy, viém tuy man tinh, bénh trdo ngugc da day thuc quan, bénh nio gan, cum, va cac
bénh tuong tu), chira hop chét co cong thuc (I) hodc mubi cia nd. Hon nita, duoc
pham chira chét dé phong va/hodc diéu tri bénh than (vi du, bénh than mén, bénh viém
than tiéu cau cép, tdn thuong than cép, va cac bénh tuong tu), va’hodc cac bénh lién
quan toi trypsin (vi du, viém tuy mén, bénh trao ngugc da day thuc quan, bénh ndo
gan, cum, va cdc bénh tuong tu), chira hop chit co cong thtre (I) hodc mudi cia no.
Trong mot phuong 4n, bénh than la bénh thdn méan. Trong mdt phuong an khac, bénh
thdn man la bénh thén do dai thdo dudng giy ra, viém than man, than hu, xo cung

thén, hodc bénh than da u nang.

Ngoai ra, sang ché mo ta viéc sir dung hop chét ¢ cong thirc (I) hodc mubi cia
né dé san xuit dugc pham dé phong va/hosc diéu tri bénh than (vi du, bénh thin man,
bénh viém than tiéu cdu cép, tdn thuong than cép, va cac bénh tuong tu), va/hodc cac
bénh lién quan t6i trypsin (vi dy, viém tuy mén tinh, bénh trdo ngugc da day thuc
quén, bénh ndo gan, cum, va cac bénh tuong tu); viéc st dung hop chét co cong thic
(I) hogic mudi ciia né dé didu tri bénh than (vi dy, bénh thin man tinh, bénh viém than
tiéu cau cp tinh, tén thuong than cap tinh, va cc bénh tuong tu), va/hodc bénh lién
quan t6i trypsin (vi du, viém tuy mén, bénh trao nguoc da day thuc quan, bénh ndo
gan, cim, va cac bénh tuong tu); hop chét c6 cdng thic (I) hodc mudi cta n6 dé phong
va/hogic diéu tri bénh than (vi dy, bénh than man, bénh viém than tidu cu cAp tinh, tén
thuong than cép tinh, va cac bénh tuong tu), va/hodc cac bénh lién quan t6i trypsin (vi
dy, viém tuy maén tinh, bénh trado nguoc da day thuc quan, bénh ndo gan, cim, va cac

bénh twong tu); va sang ché ciing mé ta phuong phép phong va/hodc diéu tri bénh thén
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(vi du, bénh thdn man tinh, bénh viém than tiéu ciu cép, tdn thuong than cép, va cac
bénh tuong tu), hodc bénh lién quan téi trypsin (vi du, viém tuy mén, bénh trao ngugc
da day thuc quan, bénh ndo gan, cim, va cac bénh tuong ty) bao gém viéc st dung
luong hitu hiéu ctia hop chét c¢6 cong thirc (I) hodc mudi ciia n6 cho bénh nhan. Hon
nita, “bénh nhin” 1a nguoi hodc dong vat co vi khac can phong hodc diéu tri cac bénh

nay, va trong mot sd phuong 4n, 1a nguoi can phong hodc di€u tri cac bénh nay.
Hiéu qua cia sang ché

Hop chit ¢6 cong thirc () hodic mubi ciia né ¢ tac dung e ché trypsin, va vi
vay, c6 thé duoc sur dung lam chat dé phong va/hoac diéu tri bénh than (vi du, bénh
than mén tinh, bénh viém than tiéu ciu cép tinh, tdn thuong than cép tinh, va cac bénh
tuong tu), 1am chat thay thé liéu phap didu tri bing ché do &n nghéo protein, va/hoic
chat dé phong va/hogc diéu tri bénh lién quan t6i trypsin (vi du, viém tuy man tinh,

bénh trao ngugc da day thuc quan, bénh ndo gan, ctim, va cac bénh tuong tu).
Mo ta chi tiét sang ché

Sau day, sang cheé s& dugc mo ta chi tiét.

r
Al

Trong ban md ta nay, "alkyl thap" ding dé chi alkyl mach thing hoic mach
nhanh c6 tir 1 dén 6 nguyén tir cacbon (sau ddy dugc goi don gian 1a Cy), vi du vé
chiing bao gdm metyl, etyl, propyl, isopropyl, butyl, tert-butyl, pentyl, hexyl, va cac
nhom tuong ty; trong phuong 4n khac, Cy; alkyl; trong phuong én khic, metyl, etyl,
propyl, hodc isopropyl; trong phuong an khéc nita, metyl hodc etyl; trong phuong 4n

khac nita, metyl; va trong phuong an khac nita, etyl.

"Alkylen thap" ding dé chi nhém héa tri hai dugc tao thanh bing cach loai bo
mdt nguyén t hydro bat ky cua "alkyl thdp" nay, vi du vé ching bao gdm metylen,
etylen, trimetylen, tetrametylen, pentametylen, hexametylen, metylmetylen,
dimetylmetylen, etylmetylen, isobutylmetylen, metyletylen, dimetyletylen, isobutylen,
metylpropylen, etyletylen, metyltetrametylen, metyltrimetylen, dimetyltetrametylen,
va cac nhom tuong tu; trong phuong 4n khic, metylen, metylmetylen, va etylen; trong
phuong an khac nita, Cy.; alkylen; trong phuong an khéc nita, metylen, va etylen;

trong phuong an khac nita, metylen; va trong phuong an khéc nita, etylen.

“Aryl” ding dé chi nhom vong hydrocacbon thom vong don dén vong ba c6 tur
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6 dén 14 nguyén tir cacbon, va cu thé 1a, phenyl, naphtyl, anthranyl va cac nhém twong

tu; trong phuong an khéc nita, phenyl; va trong phuong 4n khac nita, naphtyl.

"Nhém di vong thom" 12 nhém di vong vong don thom c6 tir 5 dén 6 canh, chira
it nhat mot nguyén tir khac loai duoc chon tir O, N, va S lam nguyén tir cdu tao vong,
hodc nhém di vong hai vong thom dugc tao thanh bang cach ngung tu di vong vong
don thom v6i vong benzen hodc vong thiophen, vi du cu thé vé ching bao g6m
pyrolyl, furyl, thienyl, pyrazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl,
thiadiazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, indolyl,
isoindolyl, benzofuryl, benzothienyl, indazolyl, benzoimidazolyl, benzoxazolyl,
benzothiazolyl, ~quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl,
quinoxalinyl, thienopyridyl, thienopyrimidinyl, thienopyrazinyl, va cidc nhém twong
tu; trong mdt phwong an, nhém di vong vong don thom; trong phuong 4n khac, nhém
di vong hai vong thom; trong phuwong an khac nita, thienyl, imidazolyl, thiazolyl,
oxadiazolyl, tetrazolyl, indolyl, va benzothienyl; va trong phuwong an khéc nita, thienyl

va benzothienyl.

"Nhém di vong khong thom" la nhom di vong vong don khong thom cé tir 3
dén 7 canh, chua it nhat mdt nguyén t khic loai dugc chon tir O, N, va S lam nguyén
tlr cAu tao vong, hodc nhom di vong hai vong khong thom dugc tao thanh bang cach
ngung tu di vong khong thom v6i vong benzen, vong thiophen, ho#c vong xyclohexan,
trong d6 mot phan cac lién két nay c6 thé khéng no. Hon nita, nguyén t luu huynh la
nguyén tir ciu tao vong c6 thé duoc oxy hoa. Di vong khong thom ciing ¢6 thé duoc
thé boi -oxo. Vi du cu thd vé ching bao gdm azepanyl, diazepanyl, aziridinyl,
azetidinyl, pyrolidinyl, imidazolidinyl, piperidyl, pyrazolidinyl, piperazinyl, azocanyl,
thiomorpholinyl, thiazolidinyl, 1,1-dioxidothiazolidinyl, isothiazolidinyl, 1,1-
dioxidoisothiazolidinyl, =~ oxazolidinyl, morpholinyl, 1,1-dioxidothiomorpholinyl,
indolinyl, isoindolinyl, tetrahydroquinolyl, tetrahydroisoquinolyl, va cdc nhém twong
tu; trong phuong an khac, pyrolidinyl, tetrahydroquinolyl, va tetrahydroisoquinolyl;
trong phuong an khéc nita, tetrahydroquinolyl va tetrahydroisoquinolyl; va trong

phuong an khac nira, tetrahydroisoquinolyl.

"Amino vong" la nhém di vong khong thom ¢6 nguyén tit nito, ¢ tay lién két
trén nguyén tir nito, trong sb cac "nhém di vong khong thom" néu trén. Vi du cu thé vé
vong amino bao gdm azepan-1-yl, pyrolidin-1-yl, piperidin-1-yl, piperazin-1-yl,
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thiomorpholin-4-yl, thiazolidin-3-yl, 1,1-dioxidothiazolidin-3-yl, isothiazolidin-2-yl,
1,1-dioxidoisothiazolidin-2-yl, oxazolidin-3-yl, morpholin-4-yl, 1,1-
dioxidothiomorpholin-4-yl, indolin-1-yl, isoindolin-2-yl, 1,2,3,4-tetrahydroquinolin-1-
yl, 1,2,3,4-tetrahydroisoquinolin-2-yl, va cdc nhom twong ty; trong phuong 4n khac,
1,2,3,4-tetrahydroquinolin-1-yl va 1,2,3,4-tetrahydroisoquinolin-2-yl; va trong phuong
an khac nita, 1,2,3,4-tetrahydroisoquinolin-2-yl.

"Halogen" duing dé chi F, CI, Br, hodc [; va trong phuong an khac, F hoac Cl.

Trong mot phuong én, “naphtalendiyl” dung dé chi naphtalen-1,6-diyl hoac
naphtalen-2,6-diyl; trong mot phuwong an, “1,2,3,4-tetrahydronaphtalendiyl” dung dé
chi 1,2,3,4-tetrahydronaphtalen-1,6-diyl hoic 1,2,3,4-tetrahydronaphtalen-2,6-diyl;
trong mdt phuong an, “2,3-dihydroindendiyl” dung dé chi 2,3-dihydroinden-1,5-diyl;
trong mdt phuong an, “benzothiophendiyl” ding dé chi benzothiophen-2,6-diyl hodc
benzothiophen-3,6-diyl; trong mét phuong éan, “benzofurandiyl” dung dé chi
benzofuran-3,6-diyl; va trong mot phuong an, “2,3-dihydrobenzofurandiyl” dung dé
chi 2,3-dihydrobenzofuran-3,6-diyl.

"Tuong duong sinh hoc cua -CO,H" c6 nghia 1a nhom nguyén tir khac cé dic
tinh sinh hoc thong thuong twong dwong véi -CO,H, c6 kha ning giai phong proton
axit. N6i mot cach chinh x4c hon, né dung dé chi -C(O)-NH-OH, -C(0O)-NH-O-alkyl
thép, -C(0)-NH-CN, -C(0)-NH-S(0),-alkyl thdp, -C(0)-NH-S(0),-N(alkyl thap),,
tetrazolyl, ~oxadiazolonyl, oxadiazolethionyl, oxathiadiazolyl, thiadiazolonyl,
triazolethionyl, va hydroxyisoxazolyl; trong phuong an khéac, -C(O)-NH-S(O),-alkyl
thap, -C(0)-NH-S(0),-N(alkyl thdp),, va tetrazolyl; va trong phuong an khac nita,

tetrazolyl.

Trong ban mo ta nay, cum tir “co thé duogc thé” 1a khong dugc thé hoac dugc
thé bang tir 1 dén 5 phén tir thé”. Hon nira, khi ¢6 nhidu phan t thé, cac phin tir phin

tir thé nay c6 thé giéng hoic khac nhau.

Phén tir thé trong "alkylen thdp c6 thé duogc thé” trong L* ¢6 cong thie (I) 1a
phan tir thé dugc chon tir Nhém D1.

Nhoém D1:

(1) halogen,
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(2) -OH va -O-alkyl thip,

(3) -SH va -S-alkyl thp,

(4) -S(0)-alkyl thdp v -S(O),-alkyl thip,

(5) -CN,

(6) -NO,,

(7) -NH,, -NH-(alkyl thip), va -N(alkyl thp),,
(8) -C(0)-alkyl thip,

(9) aryl dugc thé béi it nhat mot phin tir thé dwoc chon tir nhém bao
gdm alkyl thap c6 thé dugc thé béi it nhdt mot phan ti thé dugc chon tir nhém bao
gdm halogen va -CO,H, -O-(alkyl thép c6 thé dugc thé boi it nhdt mot nhom -CO,H),
halogen, va -CO,H, va

(10) -C(0)-O-alkyl thap va -CO,H hodc twong duong sinh hoc cua

chung.
Trong phuong 4n khac, Nhém D1 bao gdm:
(1) aryl duoc thé béi it nhit mot nhém -CO,H, va
(2) -CO,H.

Phan tir thé trong "aryl c6 thé dugc thé” va “nhém di vong thom c¢6 thé duoc thé”

trong R' ¢6 cong thirc (I) 1a phén tir thé dugc chon tir Nhém D2.
Nhoém D2:
(1) halogen,
(2) -OH va -O-alkyl thip,
(3) -SH va -S-alkyl thap,
(4) -S(0)-alkyl thip va -S(O),-alkyl thip,
(5) -CN,
(6) -NO,,
(7) -NH,, -NH-(alky! thip), va -N(alkyl thip),,
(8) -C(O)-alkyl thap,
-12-
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(9) -C(0)-NH,, -C(O)-NH-(alkyl thép), va -C(O)-N(alkyl thap),,

(10) -C(O)-O-alkyl thap va -CO,H hodc tuong duong sinh hoc cia

chung, va

(11) alkyl thép va -O-alkyl thdp, m3i nhom co thé duoc thé bai it nhat
mdt phan tir thé duoc chon tir nhém bao gdm phan tir thé duoc mo ta trong cadc muc tu

(1) dén (10) & trén.
Trong phuong an khac, Nhém D2 bao gdm:
(1) -CO,H, va
(2) alkyl thap duogc thé béi it nhat mot nhom -CO,H.

Mot phuong 4n vé hop chat co cong thirc (I) hodc mubi ciia né dugc thé hién
dudi day.

(1) Hop chét hodc mudi cta no, trong d6 L' 1a lién két hodc metylen; trong
phuong én khéac, hop chét hodc mudi cia no, trong dé L' 1a lién két; frong phuong an
khac nita, hop chat hoac mubi cua no, trong d6 L' 1a alkylen thap; trong phuong an
khac nita, hop chat hoic mubi cia no, trong d6 L' 14 metylen; va trong phuong an khac

nita, hop chit hoic mudi cua no, trong d6 L' 12 lién két hodc C, 5 alkylen.

(2) Hop chat hoic mubi cua no, trong d6 L 1a alkylen thap c6 thé duoc thé boi
phan tir thé duoc chon tir Nhém D1; trong phuong 4n khac, hop chét hoic mubi cua
no, trong do L 1a alkylen thap c6 thé dugc thé boi it nhit mot phan tir thé duge chon
tir nhém bao gom aryl duoc thé béi it nhat mot nhém -CO,H, va -CO,H; trong phuong
an khéc nita, hop chat hodc mudi cia né, trong d6 L* 1a alkylen thép; trong phuong an
khéc nfra, hop chét hodc mubi cua nod, trong do L?1a C,.; alkylen; trong phuong an
khac nita, hop chit hoac mudi cia no, trong d6 L? 1a metylen, etylen, hodc etylen dugc
thé boi (phenyl duge thé boi -CO,H); trong phuong an khac nita, hop chit hodc mudi
ctia né, trong d6 L? 1a metylen; trong phuong 4n khic nita, hop chét hodc mubi cta no,
trong d6 L” 1a etylen dugc thé béi (phenyl dugc thé boi -CO,H); trong phuong 4n khac
nita, hop chat hoic mudi cia no, trong do L? 1a metylen, metylmetylen, etylen, 2-
(carboxymetyl)trimetylen, hodc metylmetylen dugc thé béi (phenyl duge thé boi -
CO,H); trong phuong an khéc nita, hop chét hodc mudi cta no, trong do L?1a metylen,

metylmetylen, etylen, hodc metylmetylen dugc thé boi (phenyl dugc thé béi -COH);
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trong phuong dn khac nita, hop chit hoic mudi cua no, trong d6 L? 1a metylen,
metylmetylen, hoic metylmetylen dugc thé boi (phenyl dugc thé bai -CO,H); trong
phuong an khéc nita, hop chit hodc mudi cia no, trong do L’ 1a C, alkylen dugc thé
boi (phenyl duogc thé bai -CO,H); trong phuong 4n khac nita, hop chat hodc mubi cta
no, trong d6 L* 1a metylen hodc metylmetylen; trong phuwong an khac nita, hop chét
hoic mudi cta no, trong do L* 1a metylmetylen dugc thé béi (phenyl dugc thé boi -

CO,H).

(3) Hop chét hodc mubi cua no, trong d6 R' 12 alkyl thip c6 thé dugc thé béi it
nh4t mot phan tir thé duoc chon tir nhém bao gbm i) aryl ¢6 thé duoc thé bsi phan ttr
thé duoc chon tir Nhdm D2, ii) nhém di vong thom cé thé dugc thé béi phén tr thé
dugc chon tir Nhém D2, va iii) -CO,H, hodc H; trong phuong an khac, hop chét hodc
mubi ctia né, trong d6 R' 1a alkyl thip c6 thé duoc thé boi it nhat mot phan tir thé duoc
chon tir nhém bao gdm i) aryl duge thé boi phan tir thé dwoc chon tr Nhém D2, 1)
nhom di vong thom duge thé bdi phan tir thé dugc chon tir Nhém D2, va iii) -CO,H,
hodc H; trong phuong 4n khac nita, hop chat hoic mudi cia no, trong d6 R' 13 alkyl
thép c6 thé duoc thé boi it nhat mot phan tir thé duoc chon tir nhém bao gom i) aryl
dugc thé béi it nhat mot phan tir thé duoc chon tir nhém bao goém -CO,H va alkyl thap
dugc thé bsi -CO,H, ii) nhém di vong thom duge thé béi it nhat mot phan tr thé dugce
chon tir nhém bao gébm -CO,H va alkyl thdp dugc thé boi -CO,H, va iii) -CO,H, hoac
H; trong phuong 4n khéc nita, hop chit hoic mudi cia né, trong do R' 1a alkyl thap co
thé duoc thé béi it nhit mot phan tir thé duoc chon tir nhém bao gbm i) phenyl duogc
thé boi it nhat mot phén tr thé duoc chon tir nhém bao gém -CO,H va alkyl thép duoc
thé boi -CO,H, ii) thienyl dugc thé béi it nhat mot phén tir thé dugc chon tir nhém bao
gdm -CO,H va alkyl thép dugc thé bi -CO,H, va iii) -CO,H, hodc H; trong phuong
an khac ntra, hop chét hodc mudi cta no, trong dé R'la alkyl thép dugc thé béi it nhat
mot phén tir thé duoc chon tir nhém bao g6m i) phenyl duoc thé bai it nhét mot phén
tir thé dugc chon tir nhém bao gdm -CO,H va alkyl thip dugc thé béi -CO,H, ii)
thienyl dugc thé boi it nhat mot phﬁn ttr thé duoc chon tir nhém bao gém -CO,H va
alkyl thép dugc thé boi -CO,H, va iii) -CO,H, hodc H; trong phuong 4n khéc nira, hop
chat hodc mudi cia no, trong d6 R' 1a (phenyl duoc thé béi it nhat mot phan tir thé
dugc chon tir nhom bao gom -CO,H va alkyl thap dugc thé bai -CO,H)-CH,-, (thienyl
duoc thé boi it nhét mot phén ttr thé duoc chon tir nhom bao gém -CO,H va alkyl thép
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duoc thé boi -CO,H)-CH,-, hodc H; trong phuong 4n khac nira, hop chét hoic mudi
cua no, trong do R'Ia (phenyl dugc thé béi it nhét mot phén ttr thé duoc chon tir nhém
bao gdm -CO,H va alkyl thip dugc thé bsi -CO,H)-CH,-; trong phuong én khéc nita,
hop cht hogc mudi ciia né, trong d6 R' 1a alkyl thép duge thé béi thienyl dugc thé bai
it nhét mdt nhom -CO,H; trong phuong an khéc nita, hop chét hodc mudi cia né, trong
d6 R 1a (thienyl dugc thé béi it nhét mot nhém -CO,H)-CH,-; trong phuong én khéc
nita, hop chit hodc mubi cua né, trong d6 R' 1a (phenyl dugc thé boi it nhat mot phén
tir thé dugc chon tir nhom bao gdm -CO,H va alkyl thép dugc thé béi -CO,H)-CH,-,
(thienyl duogc thé béi it nhat mdt nhom -CO,H)-CH,-, hodc H; trong phuong 4n khéc
nita, hop chat hodc mudi cia né, trong d6 R' 1a H; trong phuong an khac nita, hop chit
hoic mubi cta no, trong d6 R' 1a alkyl thp c6 thé dugc thé béi it nhit mot phan tir thé
dugc chon tir nhém bao gdm i) aryl ¢ thé duge thé boi phan tir thé dwoc chon tur
Nhém D2, ii) nhom di vong thom c6 thé dugc thé boi phin tir thé dugce chon tir Nhém
D2, va iii) -CO,H, hodc H, hoac R! duoc két hop vé6i nguyén tir nito dugc lién két vao
d6 va nhém HO,C-L? trén nguyén tir nito' dé tao thanh 1,2,3,4-tetrahydroisoquinolin-2-
yl duogc thé boi it nhat mot nhém -CO,H; trong phuong an khéc nita, hop chét hodc
mudi ctia no, trong d6 R' 1a alkyl thdp duoc thé boi it nhat mot phan tir thé dwgc chon
tr nhém bao gbm i) phenyl c6 thé duoc thé bai it nhét mdt phan tir thé dugc chon tir
nhém bao gom -CO,H va alkyl thép dugc thé boi -CO,H, va ii) nhém di vong thom
dugc chon tir thienyl va benzothienyl dugc thé bai it nhat mot phr:in tir thé duoc chon
tir nhém bao gom -CO,H va alkyl thip duoc thé béi -CO,H, va cb thé duoc thé boi it
nhét mot nhém -CO,H, hoac H, hoac R! duoc két hop v6i nguyén ti nito dugc lién két
vao dé va nhém HO,C-L> trén nguyén tir nito dé tao thanh 1,2,3,4-
tetrahydroisoquinolin-2-yl duoc thé bdi hai nhém -CO,H:; trong phuong an khac nita,
hop chat hoac mubi cua né, trong d6 R' 1a alkyl thip duoc thé bai it nhat mot phan tir
thé duoc chon tr nhém bao gém 1) phenyl dugc thé boi it nhét mot phén ttr thé duoc
chon tir nhém bao gdm -CO,H va alkyl thip dugc thé boi -CO,H, ii) thienyl dugc thé
béi it nhat mot phé‘m ttr thé dugc chon tir nhéom bao gém -CO,H va alkyl thép duoc thé
bdi -CO,H, iii) benzothienyl duoc thé bi -CO,H, va iv) -CO,H, hodc H; trong phuong
an khac nita, hop chét hodc mudi cua no, trong dé R'Ia (phenyl dugc thé boi -CO,H)-
CH,-, (phenyl dugc thé bsi -CH,-CO,H)-CH,-, hoic (thienyl dugc thé bai -CO,H)-

CH,-; trong phuong an khéc nita, hop chit hoac mubi cua no, trong do R! duoc két
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hop v6i nguyén tt nito duoc lién két vao d6 va nhom HO,C-L? trén nguyén tir nito dé
tao thanh 1,2,3,4-tetrahydroisoquinolin-2-yl dugc thé boi hai nhém -CO,H:; trong
phuong an khac nita, hop chét hoic mudi cua noé, trong d6 R' 14 alkyl thip dugc thé
béi it nhét mot phén ttr thé dugc chon tir nhom bao g@)m i) phenyl cé thé duoc thé boi
it nhat mot phan tir thé dugce chon tir nhém bao gdm -CO,H va alkyl thip duoc thé bsi
-CO,H, va ii) nhém di vong thom dugc chon tir thienyl va benzothienyl duoc thé boi it
nhat mdt phén tir thé duge chon tr nhém bao gdbm -CO,H va alkyl thap dugc thé béi -
CO,H, va c¢6 thé duoc thé béi it nhit mot nhom -CO,H; trong phuong 4n khac nita,
hop chét hoac mudi cia né, trong d6 R' 1a alkyl thip duogc thé boi it nhdt mot phan tir
thé duge chon tir nhém bao gbm i) phenyl duoc thé béi it nhét mdt phén tir thé duoc
chon tir nhém bao gébm -CO,H va alkyl thdp dwoc thé bsi -CO,H, va i1) thienyl dugc
thé bai it nhat mot phén ttr thé duogc chon tir nhom bao gf‘)m -CO,H va alkyl thép duoc
thé bai -CO,H.

(4) Hop chit hodc mudi cua né, trong d6 Vong B la naphtalendiyl, 1,2,3,4-
tetrahydronaphtalendiyl, 2,3-dihydroindendiyl, hodc benzothiophendiyl; trong phuong
an khac, hop chit hodic mudi cta né, trong d6 Vong B la naphtalen-1,6-diyl,
naphtalen-2,6-diyl, 1,2,3,4-tetrahydronaphtalen-1,6-diyl, 1,2,3,4-tetrahydronaphtalen-
2,6-diyl, 2,3-dihydroinden-1,5-diyl, hodc benzothiophen-3,6-diyl; trong phuong an
khac nita, hop chét hodc mubi cta no, trong d6 Vong B 1a naphtalen-1,6-diyl, 1,2,3.4-
tetrahydronaphtalen-1,6-diyl, hodc 1,2,3,4-tetrahydronaphtalen-2,6-diyl; trong phuong
4n khic nita, hop chit hodc mudi cua no, trong d6 Vong B 1a naphtalen-1,6-diyl,
1,2,3,4-tetrahydronaphtalen-1,6-diyl ~ trong d6 vi tri 1 cuia 1,2,3,4-
tetrahydronaphtalendiyl dugc lién két véi Ll, hodc 1,2,3,4-tetrahydronaphtalen-2,6-
diyl trong d6 vi tri 2 cta 1,2,3,4-tetrahydronaphtalendiyl dugc lién két véi L' trong
phuong 4n khéic nita, hop chit hoic mudi cua no, trong d6 Vong B la 1,2,3,4-
tetrahydronaphtalen-1,6-diyl c¢6 vi tri 1 duoc lién két voi Ll, hodc 1,2,3,4-
tetrahydronaphtalen-2,6-diyl ¢6 vi tri 2 dugc lién két véi L'; trong phuong an khac
nita, hop chit hodc mudi cua né, trong d6 Vong B 1a 1,2,3,4-tetrahydronaphtalen-1,6-
diyl ¢6 vi tri 1 dugc lién két véi L trong phuong an khac nita, hop chit hodc mudi
cia nd, trong d6 Vong B la 1,2,3,4-tetrahydronaphtalen-2,6-diyl ¢6 vi tri 2 duoc lién
két véi Ll; trong phuong an khac nira, hop chét hodc mudi cua no, trong d6 Vong B la

naphtalen-1,6-diyl, naphtalen-2,6-diyl, 1,2,3,4-tetrahydronaphtalen-1,6-diyl, 1,2,3,4-
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tetrahydronaphtalen-2,6-diyl,  2,3-dihydroinden-1,5-diyl, = benzothiophen-3,6-diyl,
benzofuran-3,6-diyl, hodc 2,3-dihydrobenzofuran-3,6-diyl.

(5) Hop chit hodc mudi cua né, trong do -Ll-V(‘)ng B- 1a -alkylen thép-(l,2,3,4-
tetrahydronaphtalendiyl, = 2,3-dihydroindendiyl, = benzofurandiyl, = hoac  2,3-
dihydrobenzofurandiyl); trong phuong an khac, hop chét hoic mudi cua no, trong do -
LI-V(‘)ng B- 1a -CH,-(1,2,3,4-tetrahydronaphtalendiyl, 2,3-dihydroindendiyl,
benzofurandiyl, hoic 2,3-dihydrobenzofurandiyl); trong phuong 4n khac nita, hop chit
hodc mudi cia nd, trong do -Ll-Vc‘)ng B- 1a -CH,-(1,2,3,4-tetrahydronaphtalendiyl)
hoic -CH,-(2,3-dihydroindendiyl); trong phuong 4n khac nita, hop chit hodc mubi cua
no, trong do -Ll-Vc‘)ng B- 14 -CH,-(1,2,3,4-tetrahydronaphtalendiyl); trong phuong an
khac nita, hop chit hoic mudi ctia nd, trong do -Ll-VOng B- 1a CH,-(2,3-
dihydroindendiyl); trong phuong an khéc nita, hop chit hoic mubi ciia né, trong do -
Ll-Vc‘)ng B- 1la -CH,-(1,2,3,4-tetrahydronaphtalen-1,6-diyl) hodc -CH,-(1,2,3,4-
tetrahydronaphtalen-2,6-diyl); trong phuong an khéc nita, hop chit hodc mudi cua no,
trong do -Ll-Véng B- 1a -CH,-(1,2,3,4-tetrahydronaphtalen-1,6-diyl); trong phuong an
khéc nita, hop chét hoac mudi cta no, trong do -Ll-Vc‘mg B- 1a -CH,-(1,2,3,4-
tetrahydronaphtalen-2,6-diyl); trong phuong 4n khéc nita, hop chit hodic mudi cua no,
trong do -Ll-Vc‘)ng B- 1a -CH,-(1,2,3,4-tetrahydronaphtalen-1,6-diyl) trong d6 CH,
duoc lién két voi vi tri 1 cia 1,2,3,4-tetrahydronaphtalendiyl; trong phuong an khac
nita, hop chdt hoic mudi cia né, trong doé -Ll-V(‘)ng B- la -CH,-(1,2,3,4-
tetrahydronaphtalen-2,6-diyl) trong d6 CH, dugc lién két voi vi tri 2 cla 1,2,3,4-
tetrahydronaphtalendiyl.

(6) Hop chét hozic mubi ctia nd, 1a két hop cta hai hay nhidu phuong 4n bit ky

nhu duoc mod ta trong cac muc tir (1) dén (5) & trén.

Hop chét hodc mubi cia no, 13 két hop ciia hai hay nhiéu phuong an bat ky
trong cac muc tir (1) dén (5) & trén, nhu dugc md ta trong muc (6) & trén, cling bao
g0m trong sang ché, va vi du cu thé vé chung ciing bao gdm cac phwong an du6i day.

(7) Hop chét hodc mudi cua né, trong d6 L' 1a lién két hoic metylen, L 1a
alkylen thap c6 thé dugc thé bai phan tir thé dwogc chon tir Nhém D1, R' 1 alkyl thip
c6 thé dugc thé béi it nhat mot phan tir thé duoc chon tir nhém bao gdm 1) aryl c6 thé

dugc thé boi phan tir thé duge chon tir Nhém D2, ii) nhom di vong thom c6 thé dugc
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thé béi phan tir thé duge chon tir Nnom D2, va iii) -CO,H, hodc H, va Vong B 1a
naphtalendiyl, 1,2,3,4-tetrahydronaphtalendiyl, 2,3-dihydroindendiyl, hodc
benzothiophendiyl.

(8) Hop chét hodc mudi cua né nhu dugc mo ta trong muc (7), trong d6 L 1a

metylen, etylen, hoic etylen dugc thé boi (phenyl duoc thé boi -CO,H).

(9) Hop chét hodc mudi cia n6 nhu duoc mo ta trong muc (7), trong do L?1a
metylen, metylmetylen, etylen, hoic metylmetylen dugc thé boi (phenyl dugc thé béi -
CO,H).

(10) Hop chét hodc mubi cia n6é nhu dugc mé ta trong muc (8) hodc (9), trong
d6 R' 1a alkyl thap c6 thé duoc thé boi it nhat mot phin tir thé duoce chon tir nhém bao
gdm i) phenyl dugc thé boi it nhit mot phan tir thé dugc chon tir nhém bao gdm -
CO,H va alkyl thip dugc thé boi -CO,H, ii) thienyl dwoc thé bdi it nhit mét phan tir
thé duogc chon tir nhém bao gdm -CO,H va alkyl thip duoc thé bdi -CO,H, va iii) -
CO,H, hoic H.

(11) Hop chat hodc mubi cia nd nhu dugc md ta trong muc (10), trong d6 Vong
B 1a naphtalen-1,6-diyl, naphtalen-2,6-diyl, 1,2,3,4-tetrahydronaphtalen-1,6-diyl,
1,2,3,4-tetrahydronaphtalen-2,6-diyl, 2,3-dihydroinden-1,5-diyl, hodc benzothiophen-
3,6-diyl.

(12) Hop chét hoic mudi cta né nhu duoc mo ta trong muc (11), trong do 2 1a
metylen hogc metylmetylen, va R' 1a alkyl thip dugc thé boi it nhat mot phan tir thé
dugc chon tir nhém bao gém i) phenyl duoc thé béi it nhat mot phé"ln ttr thé dugc chon
tir nhém bao gdm -CO,H va alkyl thap dugc thé boi -CO,H, va ii) thienyl dugc thé béi
it nhat mot ph:?ln ttr thé duoc chon tir nhém bao g@)ln -CO,H va alkyl thép duoc thé boi
-CO,H, hodc L 14 metylmetylen dugc thé boi (phenyl duoc thé bai -CO,H), va R' 1a
H.

(13) Hop chit hodc mubi ctia n6 nhu duge mo ta trong muc (12), trong d6 L* 1a
metylen hodc metylmetylen, va R' 12 (phenyl dugc thé béi -CO,H)-CH;-, (phenyl
dugc thé boi -CH,-CO,H)-CH,-, hoic (thienyl dugc thé béi -CO,H)-CH,-.

(14) Hop chit hodc mudi cta né nhu duoc mo ta trong muc (12), trong dé 214

metylmetylen duoc thé béi (phenyl duoc thé boi -CO,H), va R' 14 H.
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(15) Hop chét hogc mudi cia né, trong d6 L' 1a lién két hodc C,.; alkylen, L2 1
alkylen thap c6 thé dugc thé boi phin tir thé dugc chon tir Nném D1, R! 1a alkyl thép
c6 thé dugc thé boi it nhit mot phan tir thé dwoc chon tir nhém bao gdm 1) aryl c6 thé
dugc thé bdi phan tir thé duge chon tir Nhém D2, ii) nhém di vong thom ¢6 thé duogc
thé bdi phan tir thé dwgc chon tir Nhém D2, va iii) -CO,H, hodc H, hoic R' duoc két
hop véi nguyén tir nito duoc lién két vao d6 va nhém HO,C-L? trén nguyén tir nito dé

tao thanh 1,2,3,4-tetrahydroisoquinolin-2-yl duoc thé boi it nhat madt nhém -CO,H.

(16) Hop chit hoic mudi cia né nhu dugc md ta trong muc (15), trong d6 L' 1a
lien két hodc metylen, Vong B la naphtalen-1,6-diyl, naphtalen-2,6-diyl, 1,2,3,4-
tetrahydronaphtalen-1,6-diyl, 1,2,3,4-tetrahydronaphtalen-2,6-diyl, 2,3-dihydroinden-
1,5-diyl, benzothiophen-3,6-diyl, benzofuran-3,6-diyl, hodc 2,3-dihydrobenzofuran-
3,6-diyl, va

a) L* 1a C,; alkylen, va R' 12 alkyl thip dugc thé bdi it nhit mot phin tir thé
dugc chon tir nhém bao gdm i) phenyl c6 thé dwgc thé boi it nhat mot phin tir thé
dugc chon tr nhém bao gdm -CO,H va alkyl thép duoc thé boi -CO,H, va ii) nhém di
vong thom dugc chon tir thienyl va benzothienyl duoc thé béi it nhat mot phﬁn ttr thé
dugc chon tir nhom bao g6m -CO,H va alkyl thép dugc thé boi -CO,H, va c6 thé dugc
thé béi it nhat mot nhom -CO,H,

b) L* 1a C 5 alkylen dwgc thé bdi (phenyl duge thé béi -CO,H), va R 1a H,

hoac

¢) R! duoge két hop v6i nguyén tir nito duoc lién két vao dé va nhém HO,C-L?
trén nguyén tu nito dé tao thanh 1,2,3,4-tetrahydroisoquinolin-2-yl dugc thé boi hai
nhém -CO,H.

Vi du v& hop chét cu thé bao gbm trong hop chit cé'céng thire (I) hodc mudi

cta nd bao gom céc hop chat dudi day:

Axit  4-{[{6-[(4-carbamimidamidobenzoyl)oxy]-2-
naphthoyl}(carboxymetyl)amino]metyl }thiophen-2-carboxylic,

Axit  3-{[({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-

yl}axetyl)(carboxymetyl)amino]metyl } benzoic,

Axit 3-{[({(1IR)-6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydro-
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naphtalen-1-yl}axetyl)(carboxymetyl)amino]metyl}benzoic,

Axit 3-{[({(15)-6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydro-
naphtalen-1-yl}axetyl)(carboxymetyl)amino]metyl } benzoic,

N-{6-[(4-carbamimidamidobenzoyl)oxy]-1-naphthoyl}-4-carboxy-L-
phenylalanin,

Axit  4-{[({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-2-
yl}cacbonyl)(carboxymetyl)amino]metyl } thiophen-2-carboxylic,

Axit 3-{[({5-[(4-carbamimidamidobenzoyl)oxy]-2,3-dihydro-1H-inden-1-
yl}axetyl)(carboxymetyl)amino]metyl } benzoic,

Axit 4-{[({6-[(4-carbamimidamidobenzoyl)oxy]-1-benzothiophen-3-
yl}cacbonyl)(carboxymetyl)amino]metyl}thiophen-2-carboxylic,

Axit 3-{[{6-[(4-carbamimidamidobenzoyl)oxy]-1-naphthoyl}(carboxymetyl)-
aminometyl } benzoic,

N-{6-[(4-carbamimidamidobenzoyl)oxy]-1-naphthoyl}-N-[4-(carboxymetyl)-
benzyl]glyxin,

Axit  4-({({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-
yl}yaxetyl)[(1R)-1-carboxyetyl]amino } metyl)thiophen-2-carboxylic,

Axit  4-({({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-2-
yl}cacbonyl)[(1R)-1-carboxyetyl]amino }metyl)thiophen-2-carboxylic, ho#c

N-({6-[(4-carbamimidamidobenzoyl)oxy]-1-benzothiophen-3-yl} cacbonyl)-N-
[4-(carboxymetyl)benzyl]glyxin,

hodc mudi cia noé.

Hop chét ¢6 cong thuc (I) ¢ thé ton tai dudi dang tautome hodc chat déng phan
hinh hoc phy thudc vao loai phan tir thé. Trong ban mo ta nay, hop chat c6 cong thirc
(I) dugc md ta chi dudi mot dang chit dong phan, nhung sang ché bao gdm chét dong
phan khac, dang dugc tach cta chét déng phan nay, hoic hdn hop cta né.

Ngoai ra, hop chét c6 cong thic (I) ¢ thé co nguyén ttr cacbon bat dbi xung
hoic bat dbi xtng truc trong mot sd truong hop, va twong tmg, hop chét nay c6 thé tdn

tai dudi dang chéat ddng phan quang hoc cta ching. Sang ché bao gbm ci hai dang
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chét ddng phan quang hoc dugc tach ctia hop chit ¢6 cong thire (I) hodc hdn hop cta

ching.

Hon nita, sing ché ciing bao gdm tién chét duoc dung cla hop chit c6 cong
thtre (I). Tién chét duoc dung 1a hop chét c6 nhom c6 thé duogc chuyén hoa thanh nhom
amino, nhém hydroxyl, nhom carboxyl, hodc cidc nhém tuong tw bing cach phan ly
trong dung moi hoic trong diéu kién sinh ly. Vi du vé nhém tao thanh dugc chét bao
gébm nhoém dugc md ta trong Prog. Med., 5, 2157-2161 (1985) va “Pharmaceutical
Research and Development” (Hirokawa Publishing Company, 1990), Vol. 7, Molecular
Design, 163-198.

Hon nita, mudi ctia hop chit co cong thire (1) 12 mudi duoc dung cia hop chat
c6 cong thire (I) va c6 thé tao thanh mudi codng axit hoic mubi véi bazo phu thudc vao
loai phan tir thé. Vi du cu thé vé chung bao gdm muébi cOng axit voi axit vo co nhu axit
clohydric, axit hydrobromic, axit hydroiodic, axit sulfuric, axit nitric, axit phosphoric,
va cic chét twong tu, va v6i axit hitu co nhu axit formic, axit axetic, axit propionic,
axit oxalic, axit malonic, axit sucxinic, axit fumaric, axit maleic, axit lactic, axit malic,
axit mandelic, axit tartaric, axit dibenzoyltartaric, axit ditoluoyltartaric, axit xitric, axit
metansulfonic, axit etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit
aspartic, axit glutamic, va cac chét tuong tu, va mubi véi bazo v co nhu natri, kali,
magie, canxi, nhom, va cac cht twong ty hodc bazo hitu co nhu metylamin, etylamin,
etanolamin, lysin, ornithin, va cac chét tuong tu, mubi v§i axit amin hoidc dan xuit axit

amin khac nhau nhu axetylleuxin va cac chat twong tu, mudi amoni, v.v..

Ngoai ra, sing ché ciing bao gbdm cac hydrat ho#c solvat khac nhau, va chét két
tinh dang da hinh ctia hop chét c¢6 cong thic (I) va mudi cia né. Ngoai ra, sang ché
cling bao gdm hop chit duoc danh ddu bang chit dong vi phong xa hoidc khong phéng
xa khac nhau.

(Phuong phap diéu ché)

Hop chét c6 cong thirc (I) va mudi clia n6 c6 thé duoc diéu ché bang cach sur
dung dac tinh dwa trén cau tric co ban hodc loai phan ttr thé cia chiing va bang cach
ap dung phuong phép téng hop da biét khac nhau. Trong qua trinh diéu ché, viéc thay
thé nhém chirc ¢6 lién quan bing nhém bao vé thich hop (nhém c6 thé d& dang chuyén

héa thanh nhom chie c6 lién quan) & giai doan tir chit ban dau dén chét trung gian cé
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thé hitu hiéu phu thudc vao loai nhém chirc trong k¥ thuét san Xuét trong mot sb
truong hop. Nhom bdo vé cho nhdém chirc nay co thé bao gém, vi du, nhém bao vé
dugc md ta trong “Greene’s Protective Groups in Organic Synthesis (4™ edition,
2006)”, P. G. M. Wuts va T. W. Greene, va mot trong sb chung co thé duoc chon va su
dung khi can thiét phu thudc vao didu kién phan ung. Trong loai phuong phap nay, hop
ch4t mong mudn c6 thé thu duge bang cach dua nhém bao vé vao, bang cach tién hanh

phan tng va bang cach loai bé nhém bao vé khi cin thiét.

Ngoai ra, tién chit ctia hop chét ¢6 cong thirc (I) ¢6 thé duge didu ché bang
cach dua nhom cu thé vao & giai doan tu chit ban ddu dén chit trung gian, hoac b:?mg
cach tién hanh phan tmg sir dung hop chit c¢6 cong thire (I) thu duge, nhu trong trudong
hgp nhém bdo vé néu trén. Phan tmg c6 thé duoc tién hanh st dung phuong phép da
biét boi ngudi ¢6 hidu bibt trung binh trong linh vuc, nhu este hoa, amit héa, dehydrat
hoéa thong thudng, va cac phuong phap tuong tu.

Duéi day, phuong phap diéu ché tidu biéu cho hop chit c6 cong thirc (I) s&
dugc mo ti. Mdi quy trinh san xudt ciing ¢6 thé duoc tién hanh véi su vién din dén cac
tai liéu tham khdo trong phin mé ta nay. Hon nira, phuong phap diéu ché theo sang

ché khong bi gidi han ¢ vi du nhu dugce thé hién dudi day.

(Quy trinh diéu ché 1)

0
0
3 sz O
L 0 JI\II\BOC
N l}lBoc
(1) o
1,0
Ho 12 1
N
—_— é1 L @) NH
(|) H NH2

(trong d6 R’ 12 H hoic tert-butyl, Boc 12 tert-butoxycacbonyl, va R' 14 nhém dugc
md ta trong R' va nhém c6 -CO,-tert-butyl lam phan tir thé).

Quy trinh diéu ché nay 1 phuong phap dé diéu ché hop chét (I) 1a hop chat theo

sang ché bang cach khir bao vé hop chét 1.
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Buéc nay duoc tién hanh bang cach st dung hop chit 1 va chit phan ung khu
bao vé v6i lugng twong duong, hodc véi lugng du, va khudy hén hop trong dung moi
tro v6i phan g hodc khong c6 dung méi, vSi nhiét d6 nam trong khoang tir lam lanh
dén gia nhiét va hdi luu, thudng trong khoang thoi gian tir 0,1 gio dén 5 ngay. Vi du vé
dung méi dugc st dung & ddy khong dwge giGi han cu thé, nhung bao gém ete nhu
dietylete, tetrahydrofuran (THF), 1,4-dioxan, va dimetoxyetan, va hydrocacbon
halogen héa nhu diclometan, 1,2-dicloetan, cloform, va chat tuong tu. Vi du vé chét
phan tng khir bao vé khong duge gidi han cu thé, nhung bao gdm dung dich hydro
clorua trong 1,4-dioxan, dung dich hydro clorua trong etyl axetat, axit trifloaxetic, va

chét twong tu.

Ngoai ra, trong trudng hop néu nhém -CO,-tert-butyl ¢6 mat lam phén ti thé
trong R', nhém tert-butyl dugc khir bdo vé€ cung mot lac trong budc nay.

(Piédu ché hop chét ban diu)

Hop chét ban diu trong phuong phap diéu ché & trén c6 thé dugc didu ché bang
cach s dung, vi du, phwong phéap duéi déy, phuong phap dugc mé ta trong vi du diéu

ché nhu duge mé ta sau day, phuong phap da biét, hodc phuong phép cai bién cua

ching.

(Toéng hop chét ban dau 1)
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(trong d6 R* 1a nhom tert-butyl hodic nhém benzyl).

Quy trinh diéu ché nay la phuong phap dé diéu ché hop chit 2e hodc 2f 1a hop

chat ban d4u 1 ciia quy trinh san xuét 1.
(Budce 1)

Budce ndy 1a bude thu duge hop chat 2¢ bang cach cho amit hoa hop chit

2a va hop chat 2b.

Buéc nay dugce tién hanh bang cach st dung hop chit 2a va hop chit 2b
v6i lugng tuong duong, hodc véi luong du, va khudy hdn hop trong dung mdi tro véi
phan mg nay, nim trong khoang nhiét do tir lam lanh dén gia nhiét va hoi luu, va tdt
hon 1a tir -20°C dén 60°C, thudng trong thoi gian tr 0,1 gid dén 5 ngay, v6i su c6 mit
ctia chit ngung tu. Vi du vé dung méi dugc st dung & day khong duoc gidi han cu thé,
nhung bao gdm hydrocarbon thom nhu benzen, toluen, va xylen, hydrocacbon halogen
héa nhu diclometan, 1,2-dicloetan, va cloform, ete nhu dietyl ete, tetrahydrofuran, 1,4-
dioxan, va dimetoxyetan, N,N-dimetyl formamit (DMF), dimetyl sulfoxit (DMSO),
etyl axetat, axetonitril, nuéc, va hdn hop ctia ching. Vi du vé chét ngung tu bao gdm,
nhung Kkhong bi gidi han 0, N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit
hydroclorua, dixyclohexyl-carbodiimit, 1,1’-cacbonylbis-1H-imidazol,

diphenylphosphoryl azit, phospho oxyclorua, O-(7-azabenzotriazol-1-y1)-N,N,N’ N’-
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tetrametyluroni hexaflophosphat (HATU), (1-xyano-2-etoxy-2-
oxoetylidenaminoxy)dimetylaminomorpholino-carbenihexaflophosphat (COMU), va
cac chat tuong ty. Tét hon 1a trong mot sb trudng hop, trong tién trinh cia phan ung st
dung chit phu gia nhu 1H-benzotriazol-1-ol. Ngoai ra, tdt hon 14 trong mot sb truong
hop trong tién trinh troi chay cua phan ung str dung bazo hitu co nhu trietylamin, N,N-
diisopropyletylamin, N-metylmorpholin, dimetylaminopyridin, va pyridin, hoic bazo

vO co nhu kali cacbonat, natri cacbonat, va kali hydroxit.

Hon nita, hgp chit 2a va 2b ¢6 ban trén thi truong, va c6 thé duoc didu ché
bing phwong phéap da biét (vi du, Journal of Medicinal Chemistry, 2003, Vol. 46, No.
12, pp. 2446-2455; W0O2006/083781; hodc cac phuong phap tu) hodc phuong phap
trong duong voi nd, hodc phuong phép duge mo ta trong vi du didu ché nhu duge mé

ta sau day.
(Budc 2)

Budce nay 1a budc thu duge hgp chit 2e bang cach cho este hoa hop chit 2¢ va
hop chét 2d.

Trong budc nay, phwong phap twong duwong véi bude 1 tdng hop chét ban dau 1
c6 thé duogc st dung.

Hon nita, hop chit 2d c6 thé dwoc diéu ché bing phuong phap da biét (vi du,
Tetrahedron Letters, 1993, Vol. 34, No. 21, pp. 3389-3392) hodc phuong phap twong
duong vdi no.

(Budc 3)

Buéc nay 1a bude thu duoc hop chit 2f ¢6 nhém benzyl dugc khir bao vé, trong

truong hop néu R trong hop chét 2e 1a nhém benzyl.

Trong budc nay, hop chat 2e dwoc khudy trong dung moi tro vGi phan
mg nay, trong mdi trudng khi hydro, voi s ¢6 mit clia chit xdc tac kim loai, thuong
trong thoi gian tir 1 gior dén 5 ngay. Phan tng nay thuong duoc tién hanh & nhiét do
nam trong khoang tir lam lanh dén gia nhiét, va t6t hon 1a & nhiét do trong phong. Vi
du vé dung moéi dugc stir dung & day khong duoc gidi han cu thé, nhung bao gém ruou
nhu metanol, etanol, va 2-propanol, ete nhu dietylete, tetrahydrofuran, 1,4-dioxan, va
dimetoxyetan, nudc, etyl axetat, N,N-dimetylformamit, dimetyl sulfoxit, va hon hop

ctia chiing. D4i vé6i chat xuc tac kim loai, chat xuc tac paladi nhu paladi cacbon, paladi
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den, va paladi hydroxit, chit xuc tac platin nhu platin oxit, chit xuc tac niken nhu
niken dugc khir va niken Raney, hodc chit xuc tic rhodi nhu
tris(triphenylphosphin)clorhodi thich hgp dé sir dung. Ciing c6 thé st dung axit formic
hodc amoni format lam ngudn hydro véi luong tuong duong hodc luong du so voi

lugng hop chét 2e.

[Céc tai ligu]

M. Hudlicky, “Reductions in Organic Chemistry, 2™ edition (ACS Monograph:
188)”, ACS, 1996

“Jikken Kagaku Koza (Courses in Experimental Chemistry) (5" edition)”, do

The Chemical Society of Japan, Vol. 19 (2005) (Maruzen) bién tép.

Hop chét ¢o cong thuac (I) ¢o thé dugc tach va tinh ché duéi dang hop chét,
mudi, hydrat, solvat tu do cua ching, hoic chét két tinh dang da hinh cda chuing. Mudi
ctia hop chét c6 cong thire (1) ¢6 thé duoc diéu ché bang cach tién hanh xir Iy phan tng

tao mudi thong thuong.

Budc tach va tinh ché dugc tién hanh bing cach sur dung quy trinh hoéa hoc
thong thudng nhu chiét, két tinh phén doan, cac loai sic ky phan doan khac nhau, va
cac phuong phap tuong tu.

Cac chit dong phéan khac nhau c6 thé dugc didu ché bang cach chon loc hop
chit ban dau thich hop hoac dugc tach béng cach st dung sy khac nhau vé dic tinh
hoa ly giita cac chat ddng phan. Vi du, chit ddng phan quang hoc c6 thé thu dugc bang
phuong phap chung dé thiét ké phén giai quang hoc san pham raxemic (vi du, két tinh
phan doan dé tao thanh mudi cua chét ddng phén lap thé khong d6i quang vé6i bazo
hodc axit c6 hoat tinh quang hoc, sic ky sir dung cot bat dbi xtmng hodc cac phuong
phép tuong tw, va cac phuong phép khac), va hon nita, chit déng phén ciing c6 thé
duoc diéu ché tir hop chét ban dau c6 hoat tinh quang hoc thich hop.

Hoat tinh dugc hoc cua hop chét c6 cong thic (I) dugc khéng dinh béng tha

nghiém duoc thé hién duéi day.
1. Khang dinh Hoat tinh trc ché Trypsin ¢ nguoi va chudt

Trong thit nghiém nay, trypsin tai t6 hop ¢ nguoi (th-trypsin; duoc san xuét béi
Wako Pure Chemical Industries, Ltd.), cat. #206-17171) va trypsin & chudt (m-trypsin;

tinh ché tir thanh phin rudt non chudt béi cac tc gia sang ché) dugc sir dung. Phuong
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phap dé tinh ché m-trypsin tir thanh phan ctia rudt non chudt dugc thé hién duéi day.
Thanh phén rudt non va 6ng ti€u héa chudt thu duoc tr 10 con chudt duoc
ddng nhat héa trong nuéc mudi dém phosphat (PBS) st dung Polytron, va duoc dua
vao ly tAm vai lan & tdc d6 15000 x g trong 10 phuat. Phin ndi 1én trén duoc tron &
nhiét do 4°C trong 16 gio v6i nhya Benzamidine Sepharose 4 Fast Flow Resin (GE
Healthcare: #17-5123-10). Sau khi rtta nhya bang PBS, m-trypsin dwoc rira giai bing
dung dich dém glyxin (pH 3,0) dé tién hanh tinh ché. Puoc khing dinh bing phuong
phap phan tich Western blot ring phan doan tinh ché thu dugce dugc nhan biét 1a khéang
thé khang Trypsin & chudt (Santa Cruz Biotechnology, Inc.: sc-67388). Phuong phap

do hoat tinh trc ché trypsin dugc thé hién dudi day.

Hop chit dugc hoa tan trong dimetyl sulfoxit (DMSO), va dugc pha loang dén
ndng do tiy ¥ (A). A duge pha lodng 100 14n véi dung dich dém (0,1M Tris (pH 8,0),
0,15M NaCl, 10 mM CaCl,, 0,05% Brij35) (B). Pha loang rh-trypsin véi dung dich
dém dén 0,088 pug/mL, va véi m-trypsin, chit 16ng phan doan tinh ché duoc pha lodng
50 1an véi dung dich dém (C). Ty 1é pha lodng m-trypsin dugc xac dinh d& thé hién
cung hoat tinh nhu 0,088 ug/mL rh-trypsin nhu dugc xac dinh bang phan tich dong
hoc. Dung dich BZiPAR (Rhodamin Reference Substrate) ma chit nén dung cho
trypsin enzym dugc pha lodng biang dung dich dém dén ndng d6 5 pmol/L (D). 5 pL
B, 5 pL C,va 10 uL D dugc bd sung vao dia 384 13, va dugc U & nhiét d6 trong phong
trong 30 phut. Tin hiéu huynh quang dugc phat hién & buéc séng kich thich tbi da
(Ex)/huynh quang (Em) = 497 nm/520 nm st dung thiét bi Tecan Safire Fluorometer.
Hop chit duoc nghién ctu & bude séng 2500 nM, 750 nM, 250 nM, 75 nM, 25 nM,
7,5 nM, 2,5 nM, 0,75 nM, 0,25 nM, 0,075 nM, 0,025 nM, va 0,0075 nM, va ty 1é Gc
ché ctia mdi hop chét duoc tinh toan béng cach gia dinh hoat tinh rc ché ma khong bd
sung hop chét (chi c6 DMSO) v6i sy c6 mat cia enzym la ¢ ché 0%, va béng cach
gia dinh hoat tinh @c ché ma khong bd sung hop chit khong c6 mit enzym 1a tc ché
100%. Dua trén ty 1€ rc ché thu dugc, hoat tinh tc ché trypsin (gia tri ICso, nM) duoc
tinh toan tir hdi quy khéng tuyén tinh.

Két qué thtr nghiém duoc thé hién trong bang 1. Vi du trong bang la sb vi du

nhu duge biéu thi dudi day (s& ap dung dudi day).

[Bang 1]
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Vi | Trypsin | Trypsin Vi | Trypsin | Trypsin Vi | Trypsin | Trypsin
du r-h chuot du r-h chudt du r-h chuot
1 0,31 0,41 22 0,34 0,44 42 0,20 0,14
2 0,4 0,51 23 0,46 0,46 43 0,17 0,19
3 0,21 0,22 24 0,23 0,24 44 0,20 0,20
4 0,43 0,61 25 0,28 0,35 45 0,36 0,54
5 0,19 0,27 26 0,33 0,34 46 0,25 0,23
6 0,29 0,20 27 0,32 0,35 47 0,26 0,29
7 0,30 0,26 28 0,38 0,40 48 0,36 0,44
8 0,43 0,57 29 0,26 0,23 49 0,37 0,45
10 1,2 1,4 30 0,25 0,28 50 0,28 0,43
11 0,31 0,68 31 0,23 0,22 51 0,34 0,38
12 1,5 1,7 32 0,15 0,14 52 0,43 0,55
13 0,25 0,36 33 0,18 0,16 53 0,54 0,60
14 0,23 0,26 34 0,21 0,17 54 0,29 0,46
15 0,10 0,18 35 0,37 0,42 55 0,35 0,47
16 0,14 0,24 36 0,26 0,28 56 0,35 0,59
17 0,22 0,27 37 0,24 0,18 57 0,19 0,38
18 0,29 0,48 38 0,26 0,23 58 0,68 0,74
19 0,39 0,60 39 0,18 0,13 59 0,71 0,87
20 0,47 0,77 40 0,29 0,27 60 0,33 0,31

21 0,38 0,52 41 0,26 0,22

Hop chit theo sang ché thé hién hoat tinh trc ché Trypsin tt.

2. Thit nghiém gia tang ndng do protein trong phan st dung chudt

Déi v6i thir nghiém nay, chuét ICR duc 6 tudn tudi dugc st dung. Thir nghiém
dugc tién hanh véi nam chudt mdi nhom. Sau khi bo déi chudt trong 15 gid, nhom ddi
chimg dugc ding qua duong miéng bit bude dung dich metyl xenluloza 0,5% MO),
va nhém dung thubc thtr nghiém duoc dung qua duong miéng bit budc (5 mg/kg)
dung dich hodc huyén phu thu duoc bang cach hoa tan hodc tao huyén phu hop chit
trong dung dich MC 0,5%. Dung bo doi chudt ngay sau dé, bat ddu cho an tu do (CE-
2), va sau d6 phan duge thu gom tir sau 3 gio dén sau 9 gid, va duge can. Toan bd
phan thu dugc duge tao huyén phu trong 6 mL nuée cét, va ly tim & téc d6 1940 x g

27
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trong 10 phut. Nong do protein trong phan ndi 1én trén thu dugc duge do bang phuong

phép Bradford, va lugng protein trong 1g phan durgc tinh toan bang cach chia ndng do

protein trong phan véi téng trong lvong phan. Hon nita, hiéu qua dugc nghién ciru tir

ty 1& v6i nhém ddi ching. Dbi véi hop chit dugc danh gid nhidu 1an, thi 13y gia tri

trung binh.

trong bang 2 véi gia dinh 1a gié tri ctia nhém dbi ching 1a 1.

Két qua vé hoat tinh dbi véi viec gia ting protein trong phan dugc thé hién

[Bang 2]
Vi | | .. Vi |, .. Vi| . L
Lan (so v6i doi chimg) Lan (so vai doi chiing) Lan (so vé6i doi ching)
du du du
1 2,00 25 1,35 46 1,84
2 2,55 26 1,70 47 1,91
3 2,09 27 1,98 48 1,79
4 2,62 28 1,54 49 2,07
5 1,88 29 1,43 50 1,56
6 1,84 30 1,68 51 1,66
7 1,83 31 1,51 52 1,78
8 1,90 32 1,90 53 1,64
11 2,63 33 1,39 54 1,70
13 2,73 34 2,07 55 2,30
14 1,79 35 1,59 56 1,45
15 2,61 36 1,90 57 2,25
16 2,39 37 1,74 58 2,18
17 2,7 38 1,91 59 1,64
18 2,18 39 1,08 60 2,26
19 2,51 40 1,89
20 2,23 41 2,01
21 2,51 42 2,04
22 2,15 43 1,98
23 2,53 44 1,72
24 1,51 45 1,38
28
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Hop chét duogc thé hién trong bang trén thé hién luong protein gia tang trong thirc an
duoc thai ra duéi dang khong tiéu hoa do tac dung e ché hoat tinh cia trypsin, va vi vay,

protein bi trc ché hap thu vao co thé sinh hoc.

3. Thtt nghiém mau bénh suy than do Uninephrectomy Doxorubicin (DXR) gy ra &

chu6t nhit (kiéu giam chirc nang thén)

Cét bo than bang nédi soi duoc tién hanh véi than trdi cta chudt duc Wistar 10 tudn
tubi, va mot tudn sau d6, DXR (5 mg/kg) dugc ding cho chudt qua dudng tinh mach dudi
dé 1am thanh méu thir. Thir nghiém duoc tién hanh v6i muoi chudt mdi nhém. Trong thoi
gian sir dung hop chat, chudt chi dugc cho #n ban ngdy va nhin déi ban dém. Hop chét thir
nghiém (10mg/kg) duge tao huyén phu trong dung dich metylxenluloza 0,5% (MC) tir ngay
sau ngay chuin bj miu, va dung qua dudng miéng bét budc hai 1an mdi ngay (sang va
dém). Vi mdi nhom gia (binh thudng) va nhém dbi ching, MC 0,5% duge ding bét bude
qua duong miéng. Tai thoi diém 1, 2, va 3 tun sau khi bit diu ding hop chét thir nghiém,
tién hanh thu gom nudc tiéu mdi 24 gio dé do luong protein tiét ra trong nudc tiéu. Tién
hanh thu gom mau sau khi 14y nuéc tiéu 1an cudi ¢ tudn 3, va ndng do creatinin trong huyét

tuong dugc do.

Két qua cua thir nghiém & trén, vi du, hop chit cua vi du 2 1am giam dang ké luong
bai tiét protein trong nuéc tidu, so voi nhom ddi chiing, va ty 18 rc ché & tuan 3 1a khoang
42%. Hon nita, hop chit nay lam giam dang ké ndng do creatinin trong huyét tuong va ty 18

trc ché ¢ tudn 3 12 khoang 42%.

Twr cac két qua cta thir nghiém nay, khang dinh dugc rang hop chat c6 tac dung 1am
giam vi€c bai ti€t protein trong nudce ticu va nong d creatinin trong huy€t twong, va vi vy,

uc ché dugc su tién trién cia bénh than.

Tir thit nghiém & trén, hoat tinh tc ché tdt trypsin va tac dung trc ché hap thu protein
dva trén sy (rc ché enzym protein phan giai dugc khang dinh. Hon nita, dugc khing dinh
réng, vi du, hop chit cta vi du 2 c¢6 tac dung lam giam luong bai tiét protein va tac dung
lam giam ndng d¢ creatinin trong huyét trong & mau bénh than thé hién chic nang than suy
gidm. Vi vay, hop chat c6 cong thuc (I) c6 thé duge s dung 1am chét phong va/hoic didu

tri bénh li€n quan t6i trypsin (vi du, viém tuy mén, bénh trao nguoc da day thuc quan, bénh
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ndo gan, cum, va cdc bénh tuong tu), va bénh than (vi du, bénh thin man, bénh viém thin
tiéu cau cép, tdn thuong than cép, va cac bénh tuong tu), cé tac dung lam chét thay thé ché

dd an ngheo protein.

Duogc phém chita mot hodc hai hodc nhiéu loai hop chét c6 cong thie (I) hodc mudi
ctia n6 lam hoat chit c6 thé duoc diéu ché su dung t4 duoc thuong dugc st dung trong linh
vue k¥ thuét nay, tic 13, t& duge cho dugc pham, chit mang cho dugc pham, va chét tuong

tu theo phuong phéap thuong dugc st dung.

Viéc dung thube ¢6 thé duoc thuc hién bang cach ding qua dudng miéng vién nén,
vién tron, vién nang, dang hat, bot, dung dich, va cac dang tuong tu, hoic dung ngoai
duodng tiéu hoa, nhu dang tiém nhu tiém trong khép, trong ven, va trong co, thube dit, dung
dich nhé mit, m& tra mét, ché phim long ding qua da, thudc md, cao dan trén da, ché

pham Iéng diing trong bip, cao dan qua chét nhay, dang x0ng, va cac dang tuong tu.

Ché phdm ran dé st dung trong dung qua dudong miéng dugc st dung dudi dang
vién nén, bot, dang hat, hodc cac dang tuong tu. Trong ché phém rin nay, mot hoac nhiéu
hoat chat dugc trén véi it nhat mot ta dugc khong c6 hoat tinh. Trong phuong phap thong
thudng, ché pham c6 thé chira cac chét phu gia khong c6 hoat tinh, nhu chat lam tron, chét
lam r3, chat 6n dinh, hodc chit hd trg d hoa tan. Néu cin thiét, vién nén hodc vién tron co

thé duoc bao bang dudng hoic mang tan trong da day hodc chat phii tan trong rudt.

Ché pham long dung qua dudong miéng chira chit nhii héa, dung dich, huyén phu,
siro, rugu ngot duge dung, hodc céc dang twong tu, va ciing chira chit pha lodng tro thuong
dugc st dung, vi du, nudc tinh ché hodc etanol. Ngoai chét pha lodng tro, ché phim long
cling co thé chira chat bd trg, nhu chit hd tro d6 hoa tan, chat lam Am, va chét tao huyén

phu, chét 1am ngot, huong liéu, chit thom, hodc chét sat trung.

Dang tiém dé ding ngoai duodng tidu héa bao gdbm dung dich nudce hodc khong phai
nuée vo trung, huyén phil va nhii twong. Dung moi dang nudc bao gdm, vi du, nude cit dé
tiém va nuéc mudi sinh ly. Vi du vé dung moi khdng phai nuéc bao gdm rugu nhu etanol.
Ché phém nay co thé chira thém chét vu truong, chét sat khuén, chit 1am 4m, chat nhii hoa,
chét phén tan, chit 6n dinh, hodc chit hd tro hoa tan. Céc chét nay dugc lam vo tring, vi
du, béng cach loc qua bd loc vi khudn, béng cach diét khuan, hodc chiéu tia. Ngoai ra, cac

ch€ phdm nay cling ¢6 th€ dugc sir dung bang cach diéu ché ché pham ran vo trang, va hoa
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tan hodc tao huyén phu trong nuge vo trung hodc dung moi vo tring dé tiém ngay trude khi

st dung.

Thuoc dé ding ngoai bao gém thudc md, thudc dan, kem, gel, thube dip, dang phun,
thubc xirc ngoai da, thudc nhé mat, m& tra mat, va cac dang tuong ty. Céac thudc nay chira
chéit nén thuéc md, chat nén thudc xic ngoai da, ché pham long dang nudc hodc khong

phai nuée, huyén phu, nhii twong, va cac dang twong tu thuong dugc st dung.

Péi v6i thude ding qua chit nhay nhu thubc xong, thudce dung qua mii, va cac dang
tuong tu, céac thude nay dudi dang chat rén, long, hodc dang ban ran dugc st dung, va co
thé dugc diéu ché theo phuong phép thong thuong da biét. Vi dy, ta dugc da biét, va chét
diéu chinh do pH, chét sat khudn, chit hoat dong bé& mit, chat lam tron, chit én dinh, chat
lam day, hodc cac chat tuong tu c6 thé dugc bd sung vao d6 mot cach thich hop. Déi véi
duong ding thude nay, thiét bi thich hop dé x6ng hodc thdi c6 thé dugc si dung. Vi duy, hop
chit co thé duoc dung mdt minh hozic hdn hop duoc bao ché dang bot, hodc dudi dang
dung dich hodc huyén phi két hop v6i chit mang dugc dung, sir dung thiét bi hodc binh
phun da biét, nhu thiét bi x0ng dugc do, va cac dang tuong tu. Dang x6ng bdt kho hodc céac
dang tuong tu cé thé dugc st dung dang lidu don hodc da liéu, va bot kho hodc vién nang
chtra bot ¢6 thé duoc st dung. Theo cach khéc, thube nay c6 thé & dang nhu phun khi dung
ap suét cao sir dung chét phun thich hgp, vi du, khi thich hop nhu clofloalkan, cacbon

dioxit, va cac chat tuong tu.

Trong ding thudc qua dudng miéng, liéu hang ngay thich hop 14 nam trong khoang
tir 0,001 dén 100 mg/kg, tot hon 1a tir 0,1 dén 30 mg/kg, va tdt hon nita 1a tir 0,1 dén 10
mg/kg trong luong co thé, dugc ding thanh mot phan hoic trong tir 2 dén 4 phéan riéng biét.
Trong trudng hop ding duong trong ven, lidu hang ngay duoc dung thich hop nim trong
khoang tir 0,0001 dén 10 mg/kg trong luong co thé, mot 1an mdi ngay hoic hai hodc nhiéu
lan mdi ngay. Ngoai ra, thuc ding qua chét nhdy duoc dung véi liéu nam trong khoang tur
0,001 dén 100 mg/kg trong lwong co thé, mot 1an mdi ngay hozic hai hoic nhiéu 1an mdi
ngay. Liéu dung thich hop dugc quyét dinh tly theo trudng hop cu thé bang cach xem xét

triéu chiing, tudi, va gidi tinh, va cac yeu to tuong tu.

Mic du thay dbi phu thudc vao duong dung thudc, dang liéu, vi tri dung thude, hodc

loai ta duoc va chit phu gia, dugc phdm theo sang ché chira tir 0,01 dén 100% trong luong,
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va trong mot sb phuong 4n, tir 0,01 dén 50% trong luong ciia mdt hodc nhiéu loai hop chét

c6 cong thire (I) hodc mudi ciia nd, 1am hoat chat.

Hop chét co cong thire (I) hodc mudi ctia néd c6 thé dugc st dung két hop véi cac
chat khac nhau dé didu tri hodc ngan nglra cdc bénh ma hop chét c6 cong thic (I) hoac
mubi cia nod dugc coi 1a c6 hiéu qua diéu tri, nhu duoc mé ta & trén. Ché phém nay co thé
duoc dung doéng thoi, hodc riéng ré& va lién tuc, hoic tai cac khoang thoi gian mong mudn.

Ché phdm duogc ding ddng thoi ¢6 thé duge tron 13n, hodc c6 thé dugc diéu ché riéng ré.
Vi du thwe hién sang ché

Du6i day, phuong phap diéu ché hop chét c6 cong thirc (I) hodc mubi cia no s&
duoc mo ta chi tiét hon véi su vién dan dén cac vi du, nhung sang ché khong gidi han &
hop chét dugc mé ta trong cac vi du nhu dugc md ta dudi day. Hon nita, quy trinh san xut
hop chit ban dau s& dugc mo ta trong cac vi du didu ché. Hon nita, phuong phap diéu ché
hop chit c6 cong thirc (1) khoéng bi gi6i han & cac phuong phap didu ché cua céc vi du cu
thé dudi day, nhung hop chat c6 cong thic (1) ¢6 thé duge didu ché bang cach két hop céc
phuong phéap diéu ché hodc cac phuong phéap da dugc chuyén gia trong linh vuc k§ thuat
nay biét ro.

Hon nita, cac chit viét tit dudi day c6 thé dugc st dung trong mot sb trudng hop

trong cac vi du, vi du diéu ché, va cac bang dudi day.

PEx: Vi du diéu ché sb (hop chét trong d6 "*" dugc danh dau trong cong thirc hoa
hoc va cong thtic ciu tao chi ra ring hop chét d6 1a chat ddng phéan don ¢6 cAu hinh khong
gian cla ciu trac da néu; hop chat trong d6 "**" dugc danh diu trong cong thirc hda hoc va
cong thirc cdu tao chira rang hop chét d6 1a chét ddng phan don, nhung khéng c¢6 ciu hinh
khong gian dugc xéc dinh; va hop chét trong d6 "#" dugc dénh déu trong cong thtc hda
hoc va cdng thirc ciu tao dung dé chi hdn hop chit dong phan 1ap thé khong dbi quang),
Ex: Vi du s (hop chét trong d6 "*" duge danh déu trong cong thirc hda hoc va cong thic
cdu tao chi ra ring hop chét d6 1a chit dong phéan don c6 cAu hinh khong gian ctia cdu tric
da néu; hop chét trong d6 "**" dwgc danh diu trong cong thirc héa hoc va cong thic ciu
tao chi ra rang hop chét d6 1a chét dong phan don, nhung khong ¢6 ciu hinh khong gian
dugc x4c dinh; va hop chét trong d6 "#" dwgc danh diu trong céng thuc hoa hoc va cong

thirc cau tao dung dé chi hdn hop chit déng phan Iap thé khong déi quang), PSyn: Vi du
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didu ché s duoc didu ché bang cuing mot phuong phap, Syn: Vi du s duoc diu ché bing
cung mot phuong phép, Str: Cong thirc céu tric héa hoc (Me: metyl, ‘Bu: tert-butyl, Ph:
phenyl, Boc: tert-butoxycacbonyl, Bn: benzyl, OMe: -O-metyl, OBn: -O-benzyl, O'Bu: -O-
tert-butyl, va NBoc: -N-tert-butoxycacbonyl), D@t liéu: dit liéu hoa ly, ESI+: gia tri m/z
trong phd khoi (EST ion héa, bidu dién (M+H)" trir khi ¢6 chi din khac), ESI-: gi4 tri m/z
(ESI ion héa, biéu dién (M-H) trir khi c¢6 chi din khéc), APCI+: gid tri m/z (ion hoa hoa
hoc 4p suat khi quyén APCI, biéu dién (M+H)" trir khi c6 chi din khac), APCI/ESI+:
APCIESI-MS[M+H]" (APCI/ESI c6 nghia 1a do ddng thi APCI va ESI), NMR1: & dic trung
(ppm) trong '"H NMR trong dimetylsulfoxit-dg, NMR2: § dic trung (ppm) trong 'H NMR
trong CDCl;, "M" trong cac vi du diéu ché va cac vi du: mol/L, va RT: thoi gian luu trong

sic ky siéu t6i han hoic séc ky l1éng, trong mot don vi phat (min).
Ngoai ra, trong cic cong thirc cdu tao, HCI 14 hydroclorua, va TFA 12 trifloaxetat.
Vi du diéu ché 1

Hdn hop gdm tert-butyl 4-metylthiophen-2-carboxylat (12,0g), N-bromosucxinimit
(10,8g), 2,2’°-azobis(isobutyronitril) (496mg), va carbon tetraclorua (119mL) duoc khudy &
nhiét do 90°C trong 1 gid. Tiép theo, N-bromosucxinimit (1,08g) duoc bd sung vao do, va
hdn hop dugc khudy & nhiét do 90°C trong 1 gio. Huyén phu phan tmg dugc dé ngudi dén
nhiét do trong phong, sau d6 nguyén liéu khong tan dugc tach bang cach loc, va dich loc
dugc co dudi ap sudt giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat)

dé thu duoc tert-butyl 4-(bromometyl)thiophen-2-carboxylat (16,3g).

B6 sung tert-butyl glyxinat hydroclorua (18,0g) va trietylamin (19,9mL) vao dung
dich tert-butyl 4-(bromometyl)thiophen-2-carboxylat (9,90g) trong N,N-dimetylformamit
(100mL), sau d6 khudy & nhiét o 60°C trong 15 gid. Huyén phu phan tng duge dé ngudi
dén nhiét d6 trong phong, va sau dé natri triaxetoxyborohydrua (22,7g) duoc bd sung vao
do, sau d6 khudy & nhiét do trong phong trong 5 gio. B6 sung nude va dung dich nuéc natri
hydro cacbonat vao huyén phu phan ng, sau d6 chiét bang etyl axetat. Lép hitu co duge
ria béng dung dich nuéc natri clorua 5%, sau d6 lam kho trén natri sulfat khan, va duogc cd
duéi 4p suat giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu

dugc tert-butyl 4-{[(2-tert-butoxy-2-oxoetyl)amino]metyl } thiophen-2-carboxylat (5,67g).
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Vi du diéu ché 2

Bd sung tert-butyl 4-{[(2-tert-butoxy-2-oxoetyl)amino]metyl}thiophen-2-carboxylat
(383mg), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflophosphat (489mg),
va N,N-diisopropyletylamin (500uL) vao dung dich axit 6-hydroxy-2-naphthoic (220mg)
trong N,N-dimetylformamit (3,30mL), sau d6 khudy & nhiét do trong phong trong 20 gio.
Hon nita, O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflophosphat (222mg)
va N,N-diisopropyletylamin (200uL) dugc bd sung vao dé, sau dé khudy & nhiét do trong
phong trong 6 gio. B sung nude vao dung dich phan tng, sau d6 chiét bing etyl axetat.
Lép hitu co dugce rira theo tha tu béng nudce va dung dich nudce natri clorua bao hoa, sau d6
lam kho trén magie sulfat khan, va dugc c¢6 dudi ap suét giam. Cin duoc tinh ché béng sic
ky cot silica gel (hexan-etyl axetat) dé thu dugc tert-butyl 4-{[(2-tert-butoxy-2-oxoetyl)(6-
hydroxy-2-naphthoyl)amino]metyl}thiophen-2-carboxylat (277mg).

Vi du diéu ché 3

B6 sung N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua (118mg), tert-
butyl 4-{[(2-tert-butoxy-2-oxoetyl)(6-hydroxy-2-naphthoyl)amino]metyl} thiophen-2-
carboxylat (255mg), va 4-dimetylaminopyridin (18,8mg) vao dung dich axit 4-[N’N”-
bis(tert-butoxycacbonyl)carbamimidamit]benzoic (194mg) trong diclometan (7,29mL), sau
d6 khudy ¢ nhiét do trong phong trong 24 gid. B6 sung nude vao chit long phan ng, sau
d6 chiét bang cloform. L6p hitu co duge 1am kho trén magie sulfat khan va duoc cd dudi
ap suat giam. Cin duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu dugc
tert-butyl 4-({[6-({4-[N’,N”’-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl } oxy)-2-
naphthoyl](2-tert-butoxy-2-oxoetyl)amino } metyl)thiophen-2-carboxylat (137mg).

Vi du diéu ché 4

B6 sung nhé giot dung dich boron tribromua 1M (37,5mL) trong diclometan vao
dung dich axit 6-metoxy-1-benzothiophen-2-carboxylic (960mg) trong diclometan
(5,76mL) trong 10 phut duéi diéu kién lam lanh biang nuéc d4, sau d6 khudy & nhiét do
trong phong trong 3 giv. Chat 16ng phan tmg duoc bd sung nhé giot vao nudc da, sau do
khudy. Chat két tua duoc thu gom bang cach loc, va lam kho duéi ap suat giam dé thu duoc

axit 6-hydroxy-1-benzothiophen-2-carboxylic (920mg).

-35-



22988

Vi du diéu ché 5

B6 sung dung dich nuéc natri hydroxit 1M (3,50mL) vao dung dich 2-tert-butyl 3,7-
dimetyl (3R)-3,4-dihydroisoquinolin-2,3,7(1H)-tricarboxylat (345mg) trong metanol
(7,00mL), sau d6 khudy & nhiét do trong phong trong 3 gi. Hon hop dugc trung hoa bang
cach bd sung axit clohydric 1M (3,50mL), va sau d6 nuéc duoc bd sung vao do, sau dé
chiét bang etyl axetat. Lép hitu co dugce lam khé trén natri sulfat khan va dugc cd dudi ap
sut giam dé thu duoc axit (3R)-2-(tert-butoxycacbonyl)-1,2,3,4-tetrahydroisoquinolin-3,7-
dicarboxylic (328mg).

Vi du diéu ché 6

B6 sung tert-butyl 3-{[(2-tert-butoxy-2-oxoetyl)amino]metyl } benzoat hydroclorua
(1,96g), trietylamin (762uL), N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua
(1,00g), va 1H-benzotriazol-1-ol (705mg) vao dung dich axit (6-hydroxy-1,2,3,4-
tetrahydronaphtalen-1-yl)axetic (1,03g) trong N,N-dimetylformamit (20,5mL), sau d6
khudy & nhiét do trong phong trong 13 gio. B sung nude vao hdn hop phan ung, sau dé
chiét bang etyl axetat. Lép hitu co duoc rira 1an luot bang nudc va dung dich nuéc natri
clorua bdo hoa, sau d6 1am kho trén natri sulfat khan, va dugc co duéi ap suat giam. Can
duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu duoc tert-butyl 3-({(2-
tert-butoxy-2-oxoetyl)[(6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-
ylaxetyl]amino}metyl)benzoat (2,41g).

Vi du diéu ché 7

Trong mdi truong khi nito, bd sung tert-butyl glyxinat hydroclorua (43,0g) va
trietylamin (71,6mL) vao dung dich tert-butyl 3-(clometyl)benzoat (29,1g) trong N,N-
dimetylformamit (300mL), sau d6 khudy & nhiét do tir 60°C dén 63°C trong 3 gi. Hon hop
phan Ung dugc lam lanh béng nuéc da, va sau d6 nude duge bd sung vao d6, sau d6 chiét
bang etyl axetat. Lép hitu co duoc ria 1an lugt bang dung dich nuéc amoni clorua 10% va
dung dich nuGe natri clorua 20%, sau d6 1am kho trén natri sulfat khan, va dugc c6 duéi ap
suat giam. Can duoc hoa tan trong etyl axetat (400mL), va sau d6 dung dich hydro clorua
4M (32,1mL) trong etyl axetat dugc bd sung nhé giot vao d6 dudi didu kién lam lanh bang
nude da trong mdi treong khi nito, sau d6 khudy trong 1 gio. Chét két tua duoc thu gom

bdng cach loc, duge rira bang etyl axetat, va sau d6 1am kho & nhiét do 50°C dudi ap suét
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giam dé thu duoc tert-butyl 3-{[(2-tert-butoxy-2-oxoetyl)amino]metyl } benzoat hydroclorua
(28,5g).

Vi du diéu ché 8

Hdn hop gdm etyl (6-metoxy-1,2,3,4-tetrahydronaphtalen-1-yl)axetat (2,08g) va axit
hydrobromic 48% (40,0mL) duoc khudy & nhiét do 120°C trong 17 gio. Hon hop phéan tng
dugc dé ngudi va sau dé dugce cd dudi ap suét giam. B sung tetrahydrofuran (100mL) vao
cin, sau d6 khudy & nhiét do trong phong trong 1 gio, va sau d6 chit két tua duge thu gom
béng cach loc. Dich loc dugce ¢6 dudi ap suét giam, va sau do6 cin dugc tinh ché béng sic
ky cot silica gel (hexan-etyl axetat). B4 sung diisopropylete (15,0mL) vao san phim tinh
ché, sau d6 khudy & nhiét do trong phong trong 1 gio. Chét két tua duoc thu gom bang cach
loc, duoc rira bang diisopropylete, va sau d6 lam kho & nhiét do trong phong dudi ap suit

giam dé thu duoc axit (6-hydroxy1,2,3,4-tetrahydronaphtalen-1-yl)axetic (1,06g).
Vi du diéu ché 9

B6 sung tert-butyl 3-({(2-tert-butoxy-2-oxoetyl)[(6-hydroxy-1,2,3,4-
tetrahydronaphtalen-1-yl)axetyl]amino }metyl)benzoat (2,40g), N-[3-
(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua (1,17g), va 4-dimetylaminopyridin
(173mg) vao dung dich axit 4-[N’,N”-bis(tert-butoxycacbonyl)carbamimidamit]benzoic
(1,97g) trong diclometan (48,0mL), sau d6 khudy & nhiét do trong phong trong 2 gio. Hon
nita, axit 4-[N’,N”-bis(tert-butoxycacbonyl)carbamimidamit]benzoic (179mg) va N-[3-
(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua (100mg) dwgc bd sung vao dé, sau
d6 khudy & nhiét do trong phong trong 1 gid. Hon hop phan ung dugc cd dudi ap suét
gidm, va c@n dugc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu dugc tert-
butyl 3-{[{[6-({4-[N’,N”’-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl}oxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]axetyl }(2-tert-butoxy-2-oxoetyl)amino Jmetyl } benzoat (3,71g).

Vi du diéu ché 10

B& sung 10% paladi-carbon (138mg, san phim u6t 50%) vao dung dich tert-butyl N-
[(benzyloxy)cacbonyl]-4-(tert-butoxycacbonyl)-L-phenylalaninat (570mg) trong

tetrahydrofuran (3,00mL) va etanol (3,00mL) trong méi trudng khi argon, sau d6 khudy &

nhiét do trong phong qua dém & ap sudt thuong trong moi truong khi hydro. Huyén phu
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phan tng dugc loc bing cach cho di qua 16p Celite (nhan hiéu da duoc bao ho), va sau dé
dich loc dugc ¢ dudi ap sudt giam dé thu duoc tert-butyl 4-(tert-butoxycacbonyl)-L-
phenylalaninat (43 1mg).

Vi du diéu ché 11

Hén hop gbm axit 3-[(benzyl{[6-(benzyloxy)-1,2,3,4-tetrahydronaphtalen-1-
ylJaxetyl}amino)metyl]pentanedioic (886mg), N,N-dimetylformamit di-tert-butyl axetal
(1,60mL), va toluen (4,43mL) dugc khudy & nhiét do 80°C trong 4 gid. Bd sung nuéce vio
hdn hop phan tng, sau dé chiét bang etyl axetat. L6p hitu co dugc rira bing dung dich
nudc natri clorua bio hoa, sau d6 lam kho trén natri sulfat khan, va dugc cd dudi ap suét
gidm. Cin duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu dugc di-tert-
butyl 3-[(benzyl{[6-(benzyloxy)-1,2,3,4-tetrahydronaphtalen-1-
ylJaxetyl}amino)metyl]pentanedioat (232mg).

Vi du diéu ché 12

B6 sung dung dich hydro clorua 4M (4,00mL) vao 3,7-dibenzyl 2-tert-butyl (3R)-
3,4-dihydroisoquinolin-2,3,7(1H)-tricarboxylat (413mg) trong 1,4-dioxan, sau d6 khudy &
nhiét d trong phong qua dém. Huyén phi phan tmg dugc cd dudi ap suét giam, va cin
dugc lam kho dudi ap sudt giam dé thu dugc dibenzyl (3R)-1,2,3,4-tetrahydroisoquinolin-
3,7-dicarboxylat hydroclorua (358mg).

Vi du diéu ché 13

B6 sung (1-xyano-2-etoxy-2-oxoetylidenaminoxy)dimetylaminomorpholino-carbeni
hexaflophosphat (243mg) vao dung dich axit 6-hydroxy-1-benzothiophen-3-carboxylic
(100mg),  tert-butyl  4-{[(2-tert-butoxy-2-oxoetyl)amino]metyl}thiophen-2-carboxylat
(186mg), va N,N-diisopropyletylamin (88,2uL) trong N,N-dimetylformamit (3,00mL), sau
d6 khudy & nhiét do trong phong trong 16 gid. Hon hgp phan tmg duoc pha lodng bang etyl
axetat, va 16p hitu co duoc rtra 1an luot béng nude va dung dich nude natri clorua bio hoa,
sau d6 1am kho trén natri sulfat khan, va dugc ¢6 dudi ap suét giam. Can duoc tinh ché
bang sic ky cot silica gel (hexan-etyl axetat) dé thu dugc tert-butyl 4-({(2-tert-butoxy-2-
oxoetyl)[(6-hydroxy-1-benzothiophen-3-yl)cacbonyl]amino} metyl)thiophen-2-carboxylat
(230mg).
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Vi du diéu ché 14

B6 sung trietylamin (693 uL) va tert-butyl bromoaxetat (668uL) vao dung dich tert-
butyl [4-(aminometyl)phenyl]axetat (1,00g) trong axetonitril (15,0mL), sau d6 khudy &
nhiét do trong phong trong 4 gid. Chét 16ng phan Gng dugc cd dudi ap suét giam, va sau d6
etyl axetat duoc bd sung vao do. Lép hitu co duge rra lan luot bing dung dich axit
clohydric 0,1M, dung dich nudc natri hydro cacbonat, va dung dich nudc natri clorua bao
hoa, sau d6 lam kho trén magie sulfat khan, va dugc co duéi ap sudt giam. Can duoc tinh
ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu dugc tert-butyl N-[4-(2-tert-
butoxy-2-oxoetyl)benzyl|glyxinat (747mg).

Vi du diéu ché 15

B6 sung tert-butyl 4-({[(2R)-1-tert-butoxy-1-oxopropan-2-
ylJamino }metyl)thiophen-2-carboxylat (345mg), O-(7-azabenzotriazol-1-yl)-N,N,N*,N’-
tetrametyluroni hexaflophosphat (422mg), va N,N-diisopropyletylamin (190 pL) vao dung
dich axit 6-hydroxy-1-naphthoic (190mg) trong N,N-dimetylformamit (2,85mL), sau dé
khudy & nhiét do 50°C trong 19 gio. B6 sung nudce vao dung dich phan tng, sau d6 chiét
bang etyl axetat. Lép hitu co duge rira 1dn luot bang nude va dung dich nudc natri clorua
bdo hoa, sau d6 lam khd trén magie sulfat khan, va dugc cd dudi 4p sudt giam. Cin dugc
tinh ché bang sac ky cot silica gel (hexan-etyl axetat) dé thu dugc tert-butyl 4-({[(2R)-1-
tert-butoxy-1-oxopropan-2-yl](6-hydroxy-1-naphthoyl)amino} metyl)thiophen-2-carboxylat
(101mg).

Vi du diéu ché 16

B6 sung este di-tert-butyl dicacbonat (656mg) va 4-dimetylaminopyridin (30,6mg)
vao dung dich N-[(benzyloxy)cacbonyl]-4-(tert-butoxycacbonyl)-L-phenylalanin (500mg)
trong tetrahydrofuran (4,00mL) va rugu tert-butylic (4,00mL), sau d6 khudy ¢ nhiét do
trong phong qua dém. BS sung nuée vao dung dich phan tng, sau d6 chiét bang etyl axetat.
Lép hitu co dugce ria lan luot béng nudc, dung dich nudc natri hydro cacbonat, va dung
dich nuéc natri clorua bdo hoa, sau d6 lam kho trén natri sulfat khan, va dugc c6 duéi ap
sudt giam dé thu duoc tert-butyl N-[(benzyloxy)cacbonyl]-4-(tert-butoxycacbonyl)-L-
phenylalaninat (64 1mg).
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Vi du diéu ché 17

B6 sung (1-xyano-2-etoxy-2-oxoetylidenaminoxy)dimetylaminomorpholino-carbeni
hexaflophosphat (368mg) vao dung dich axit (6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-
yDaxetic (150mg), tert-butyl N-(2-tert-butoxy-2-oxoetyl)-L-phenylalaninat (293mg), va
N,N-diisopropyletylamin (147uL) trong N,N-dimetylformamit (4,50mL), sau d6 khudy &
nhiét d6 60°C trong 8 gid. Hon hop phan img duoc pha lodng bang etyl axetat, va 16p hitu
co duge rira 1an luot béng nudc va dung dich nudce natri clorua bdo hoa, sau d6 lam kho
trén natri sulfat khan, va dugc c6 dudi ap suit giam. Can duoc tinh ché bang sic ky cot
silica gel (hexan-etyl axetat) dé thu duogc tert-butyl N-(2-tert-butoxy-2-oxoetyl)-N-[(6-
hydroxy-1,2,3,4-tetrahydronaphtalen-1-yl)axetyl]-L-phenylalaninat (347mg).

Vi du diéu ché 18

B sung 1,1’-cacbonylbis-1H-imidazol (1,27g) vao dung dich axit 5-metyl-1-
benzothiophen-2-carboxylic (1,50g) trong N,N-dimetylformamit (10,5mL), sau d6 khudy &
nhiét d6 trong phong trong 2 gid va 30 phat. B6 sung vao hdn hop phan Ung rugu tert-
butylic (1,44mL) va 1,8-diazabixyclo[5.4.0Jundeca-7-en (1,17mL), sau d6 khudy & nhiét do
50°C trong 24 gio. Hon hop phan tmg dugc pha lodng bing etyl axetat, va sau d6 16p hiru
co dugc rira 1an luot béng dung dich axit clohydric 0,1M va dung dich nuéc natri clorua
bdo hoa, sau d6 lam kho trén magie sulfat khan, va dugc ¢6 dudi p suét giam. Can duoc
tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu duogc tert-butyl 5-metyl-1-
benzothiophen-2-carboxylat (1,78g).

Vi du diéu ché 19

B6 sung 2,2’-azobis(isobutyronitril)(58,5mg) vao hdn hop gom tert-butyl 5-metyl-1-
benzothiophen-2-carboxylat (1,77g), cacbon tetraclorua (17,7mL), va N-bromosucxinimit
(2,16g), sau d6 khudy & nhiét 46 90°C qua dém. Huyén phu phéan tng duoc loc va dich loc
dugc ¢d dudi 4p suit giam. Can dugce tinh ché bang sic ky cot silica gel (hexan-etyl axetat)
dé thu duoc tert-butyl 5-(bromometyl)-1-benzothiophen-2-carboxylat (1,51g).

Vi du diéu ché 20

B6 sung tert-butyl glyxinat hydroclorua (1,02g) va trietylamin (1,70mL) vao dung
dich tert-butyl 5-(bromometyl)-1-benzothiophen-2-carboxylat (1,00g) trong N,N-
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dimetylformamit (10,0mL), sau d6 khudy & nhiét do tir 85°C dén 95°C qua dém. Hén hop
phan tmg dugc dé ngudi dén nhiét do trong phong, sau do6 chiét bang etyl axetat. Lép hitu
co duge rira biang dung dich nuéc amoni clorua 25%, sau d6 lam kho trén magie sulfat
khan, va dugc co dudi 4p sudt giam. Cin duge tinh ché bang sic ky cot silica gel (hexan-
etyl axetat) dé& thu duoc tert-butyl ~ 5-{[(2-tert-butoxy-2-oxoetyl)amino]metyl}-1-
benzothiophen-2-carboxylat (359mg).

Vi du diéu ché 21

B6 sung anhydrua axit triflometan sulfonic (770 pL) va 2,6-dimetyl pyridin (800
uL) vao dung dich 2-tert-butyl 3-metyl (3R)-7-hydroxy-3,4-dihydroisoquinolin-2,3(1H)-
dicarboxylat (1,00g) trong diclometan (20,0mL) dué6i didu kién 1am lanh bing nuéc da, sau
d6 khudy trong 2 gid duéi didu kién lam lanh bang nudc da. B sung nude vao hdn hop
phéan tGng, sau d6 chiét bang cloform. Lép hitu co duge lam kho trén natri sulfat khan va
duge ¢d dudi ap sudt giam. B sung vao cdn N,N-dimetylformamit (15,0mL), metanol
(3,00mL), paladi (IT) axetat (37,0mg), 1,1’-bis(diphenylphosphino)feroxen (90,0mg), va
trietylamin (1,10mL), sau d6 khudy & nhiét d6 80°C qua dém trong moi truong khi cacbon
monoxit. Hon hop phan tmg duoc dé ngudi dén nhiét do trong phong va sau d6 dugc ¢
duéi 4p suat giam. B sung nudce vao can, sau d6 chiét bang etyl axetat. L&p hitu co dugce
ria b?mg dung dich nudc natri clorua bdo hoa, lam kho trén natri sulfat khan, va sau dé
dugc cb duéi ap suat giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat)
dé thu duoc 2-tert-butyl 3,7-dimetyl (3R)-3,4-dihydroisoquinolin-2,3,7(1H)-tricarboxylat
(350mg).

Vi du diéu ché 22

B6 sung kali cacbonat (315mg) va benzyl bromua (275uL) vao dung dich axit (3R)-
2-(tert-butoxycacbonyl)-1,2,3,4-tetrahydroisoquinolin-3,7-dicarboxylic ~ (320mg)  trong
N,N-dimetylformamit (6,00mL), sau d6 khudy & nhiét do trong phong qua dém. BS sung
nudc vao huyén phii phan tng, sau d6 chiét bang etyl axetat. Lép hitu co duoc rira 1an lugt
béng nude va dung dich nudc natri clorua bdo hoa, sau d6 1am kho trén natri sulfat khan, va
duge c¢b dudi ap suat giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat)
dé thu duogc 3,7-dibenzyl 2-tert-butyl (3R)-3,4-dihydroisoquinolin-2,3,7(1H)-tricarboxylat
(415mg).
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Vi du diéu ché 23

B6 sung nhé giot dung dich n-butyllithi 1,59M (3,86mL) trong hexan vao dung dich
2-bromo-1,3,5-trimetylbenzen (925uL) trong tetrahydrofuran (20,0mL) & nhiét do -78°C,
sau d6 khudy & nhiét d6 -78°C trong 30 phut. B sung nhé giot vao hén hop phan Ung dung
dich tert-butyl (4-bromo-2-thienyl)axetat (1,55g) trong tetrahydrofuran (15,0mL), sau do
khudy & nhiét do -78°C trong 30 phut. Sau d6, bd sung nho giot vao hdn hop phan ung
dung dich n-butyllithi 1,59M (3,51mL) trong hexan, sau d6 khudy & nhiét do -78°C trong
30 phit. B4 sung nhé giot N,N-dimetylformamit (451pL) vao hén hop phan @ng, sau d6
khudy ¢ nhiét d6 78°C trong 1 gio. B6 sung vao chit 16ng phan ung dung dich nuéc amoni
clorua va etyl axetat, d& chiét 16p hitu co. Lép hitu co duge 1am khé trén magie sulfat khan
va dugc co dudi 4p sudt giam. Cin duoc tinh ché bang sic ky cot silica gel (hexan-etyl

axetat) dé thu dugc tert-butyl (4-formyl-2-thienyl)axetat (355mg).
Vi du diéu ché 24

B6 sung natri triaxetoxyborohydrua (656mg) vao dung dich tert-butyl (4-formyl-2-
thienyl)axetat (350mg), tert-butyl glyxinat (243mg), va axit axetic (265ul) trong
diclometan (4,05mL) duéi diéu kién 1am lanh bang nu6c da, sau d6 khudy & nhiét do trong
phong trong 3 gid. Hon hop phan tmg dugc trung hoa bang cach bd sung dung dich nuédc
natri hydro cacbonat, va sau d6 dugc chiét bang cloform. Lép hitu co duge lam khd trén
magie sulfat khan va dugc co dudi ap suit giam. Can duoc tinh ché bing séc ky cot silica
gel (hexan-etyl axetat) dé thu duoc tert-butyl N-{[5-(2-tert-butoxy-2-oxoetyl)-3-
thienyl]metyl } glyxinat (237mg).

Vi du diéu ché 25

Hon hop gdm tert-butyl [3-(aminometyl)phenyl]axetat (1,00g), tert-butyl
bromoaxetat (700uL), kali cacbonat (650mg), va axetonitril (20,0mL) dugc khudy & nhiét
do trong phong qua dém. B sung nude vao hén hop phan ting, sau d6 chiét bang etyl
axetat. Lop hitu co duge 1am kho trén magie sulfat khan va duoc cd dudi 4p sudt giam. Cin
dugc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu duoc tert-butyl N-[3-(2-
tert-butoxy-2-oxoetyl)benzyl]glyxinat (1,14g).

Vi du diéu ché 26
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B& sung benzyl bromua (177uL) vao hén hop gdm N-benzyl-N-(xyclopenta-3-en-1-
ylmetyl)-2-(6-hydroxy-1,2,3,4-tetrahydronaphtalen- 1-yl)axetamit (430mg), kali cacbonat
(174mg), va N,N-dimetylformamit (4,30mL), sau d6 khudy & nhiét do 50°C trong 6 gio.
Hon hop phan tng dugc 1am mat, va nude duge bd sung vao do, sau d6 chiét bang etyl
axetat. Lop hitu co dugce rira bang dung dich nuéce natri clorua bdo hoa, sau d6 lam kho trén
natri sulfat khan, va dugc co dudi ap suét giam. Cin duoc tinh ché béng sic ky cot silica
gel  (hexan-etyl axetat) dé thu duoc N-benzyl-2-[6-(benzyloxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]-N-(xyclopenta-3-en-1-ylmetyl)-axetamit (416mg).

Vi du diéu ché 27

B6 sung dung dich osmi tetraoxit 2,5% trong ruou tert-butylic (269uL), va 4-
metylmorpholin 4-oxit (75,5mg) vao hdn hop gdm N-benzyl-2-[6-(benzyloxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]-N-(xyclopenta-3-en-1-ylmetyl)axetamit  (100mg), rugu tert-
butylic (2,40mL), va nudc (600uL), sau d6 khudy & nhiét do trong phong trong 2 gio. B
sung vao hdn hop phan tmg dung dich nuéc natri thiosulfat, sau d6 chiét bang etyl axetat.
Lép hitu co dugc rira bang dung dich nudc natri clorua bdo hoa, sau d6 1am kho trén natri
sulfat khan, va dugc co dudi ap suat giam dé thu dugc N-benzyl-2-[6-(benzyloxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]-N-[(3,4-dihydroxyxyclopentyl)metyl]axetamit (107mg).

Vi du diéu ché 28

B6 sung 1-metyl-2-azaadamantan-N-oxyl (3,33mg) vao hdn hop gdm N-benzyl-2-
[6-(benzyloxy)-1,2,3,4-tetrahydronaphtalen-1-y1]-N-[(3,4-dihydroxy-
xyclopentyl)metyl]axetamit (106mg), iodobenzen diaxetat (322mg), diclometan (3,00mL),
va nuée (1,00mL), sau d6 khudy & nhiét do trong phong trong 3 gid. B6 sung dung dich
nude natri thiosulfat 20% vao hdn hgp phan tmg, sau d6 khudy & nhiét do trong phong
trong 5 phat. Sau do, axit clohydric 1M dugc bd sung vao dé, sau d6 chiét bang etyl axetat.
Lép hitu co dugce 1am kho trén natri sulfat khan va dugc ¢ dudi ap sudt giam dé thu duoc
axit 3-[(benzyl{[6-(benzyloxy)-1,2,3,4-tetrahydronaphtalen-1-
ylJaxetyl}amino)metyl|pentanedioic (110mg).

Vi du diéu ché 29

B6 sung axit clohydric 3M (4,50mL) vao hdén hop gbébm mudi (1S5)-1-
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phenylethanamin (370mg) cta axit [(1R)-6-metoxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic
hogc chét dong phan dbi hinh clia n6, va etyl axetat (4,50mL), sau d6 khudy & nhiét do
trong phong trong 2 gid. Hon hgp phan tng duge chiét bang etyl axetat. Lép hitu co dugce
lam kho trén natri sulfat khan va sau d6 duge c6 duéi 4p suit giam dé thu duoc axit [(1R)-
6-metoxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hoic chit dong phan ddi hinh cua ching
(243mg).

Vi du diéu ché 30

B6 sung dung dich hydro clorua 4M (4,13mL) trong etyl axetat vao hén hop gdm
axit [(1IR)-6-metoxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hodc chat ddng phan ddi hinh
ctia ching trong mudi (1R)-1-phenylethanamin (450mg) va etyl axetat (5,51mL), sau do
khudy & nhiét do trong phong trong 2 gid. Bb sung nude vao hdn hgp phan tng, sau do
chiét bang etyl axetat. Lép hitu co dugce rira bang dung dich nuée natri clorua bdo hoa, sau
d6 lam kho trén natri sulfat khan, va duoc c¢6 dudi ap suét giam dé thu dugc axit [(IR)-6-
metoxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hodc chit dong phan d6i hinh cta ching
(290mg).

Vi du diéu ché 31

B6 sung dung dich boron tribromua 1M (2,20mL) trong diclometan vao dung dich
axit [(IR)-6-metoxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hodc chat déng phan déi hinh
clia chung (238mg) thu dugc trong vi du diéu ché 29 trong diclometan (8,00mL) duéi diéu
kién lam lanh bing nudc d4, sau d6 khudy & nhiét do trong phong trong 2 gid. BS sung
nudc d4 vao hdn hop phan tmg, sau d6 chiét bang etyl axetat. L6p hitu co duge rira bang
nudc, sau do lam kho trén natri sulfat khan, va duge cd dudi ap sudt gidm dé thu duoc axit
[(IR)-6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hodc chat ddng phan d6i hinh cua
chung (147mg).

Vi du diéu ché 32
B6 sung nhé giot dung dich boron tribromua 1M (2,66mL) trong diclometan vao
dung dich axit [(IR)-6-metoxy-1,2,3 4-tetrahydronaphtalen-1-ylJaxetic hoic chit dong

phan dbi hinh cua chung (288mg) thu duoc trong vi du diéu ché 30 trong diclometan

(9,77mL) dudi diéu kién 1am lanh bang nuéc d4, sau d6 khudy & nhiét do trong phong trong
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2 gio. Bb sung nuée da vao hdn hop phan tng, sau d6 chiét bang etyl axetat. Lép hitu co
duoc rira béng dung dich nuéc natri clorua bdo hoa, sau d6 1am kho trén natri sulfat khan, va
dugc cd dudi ap sudt giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat)
dé thu duoc axit [(1R)-6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hodc chit dong
phan di hinh cta ching (230mg).

Vi du diéu ché 33

B6 sung tert-butyl 4-({[(2R)-1-tert-butoxy-1-oxopropan-2-
yl]Jamino jmetyl)thiophen-2-carboxylat (255mg), O-(7-azabenzotriazol-1-yl)-N,N,N’>,N’-
tetrametyluroni hexaflophosphat (295mg), va N,N-diisopropyletylamin (135 uL) vao dung
dich axit [(1R)-6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hoic chit ddng phan déi
hinh cta chang (145mg) thu duge trong vi du didu ché 31 trong N,N-dimetylformamit
(2,90mL), sau d6 khudy & nhiét do trong phong qua dém. B6 sung nuée vao dung dich
phan Gmg, sau d6 chiét bang etyl axetat. Lép hitu co dugce rira bang nuée, sau d6 lam kho
trén natri sulfat khan, va dugc c6 duéi ap sudt giam. Can duge tinh ché bang sic ky cot
silica gel (hexan-etyl axetat) dé thu duoc tert-butyl 4-[([(2R)-1-tert-butoxy-1-oxopropan-2-
ylI{[(1IR)-6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetyl }amino)metyl]thiophen-2-
carboxylat hodc epime & vi tri 1 cua 1,2,3,4-tetrahydronaphtalen (237mg).

Vi du diéu ché 34

B6 sung N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua (115mg), axit
4-[N’,N”’-bis(tert-butoxycacbonyl)carbamimidamit]benzoic (220mg), va 4-
dimetylaminopyridin  (18,0mg) vao dung dich tert-butyl 4-[([(2R)-1-tert-butoxy-1-
oxopropan-2-yl][{[(1R)-6-hydroxy-1,2,3 4-tetrahydronaphtalen-1-yl]axetyl } amino)-
metyl]thiophen-2-carboxylat hodc epime & vi tri 1 cta 1,2,3,4-tetrahydronaphtalen (235mg)
thu dugc trong vi du didu ché 33 trong diclometan (3,00mL), sau d6 khudy & nhiét do trong
phong trong 3 gio. B6 sung nudc vao dung dich phéan {mg, sau d6 chiét bang etyl axetat.
Lép hitu co duoc rira bﬁng nudc, sau d6 [am kho trén natri sulfat khan, va dugc c6 duéi 4p
suat giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu duoc tert-
butyl 4-[({[(1R)-6-({4-[N’,N”*-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl } oxy)-
1,2,3,4-tetrahydronaphtalen-1-ylJaxetyl }[(2R)-1-tert-butoxy-1-oxopropan-2-

yl]amino)metyl]thiophen-2-carboxylat hodc epime & vi i 1 cta 1,2,34-
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tetrahydronaphtalen (325mg).
Vi du diéu ché 35

B6 sung O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflophosphat
(504mg), N,N-diisopropyletylamin (227uL), va tert-butyl 4-({[(2R)-1-tert-butoxy-1-
oxopropan-2-yllamino}metyl)thiophen-2-carboxylat (453mg) vao dung dich axit [(IR)-6-
hydroxy-1,2,3,4-tetrahydronaphtalen-1-yl]axetic hodc chit dong phan déi hinh cia ching
(228mg) trong N,N-dimetylformamit (4,56mL) thu duoc trong vi du diéu ché 32, sau d6
khudy & nhiét do trong phong qua dém. Dung dich phan tng dugc pha lodng bang etyl
axetat. L&p hitu co duge rira 1an luot béng nudc va dung dich nudc natri clorua bao hoa,
sau d6 lam kho trén natri sulfat khan, va dwuoc co duéi ap suat giam. Can duoc tinh ché
bang sic ky cot silica gel (hexan-etyl axetat) dé thu duoc tert-butyl 4-[([(2R)-1-tert-butoxy-
1-oxopropan-2-yl]{[(1R)-6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-
yl]Jaxetyl}amino)metyl]thiophen-2-carboxylat hodc epime & vi ti 1 cua 1,2,3,4-

tetrahydronaphtalen (330mg).
Vi du diéu ché 36

Bé sung N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua (154mg) vao
hén hop gbém tert-butyl = 4-[([(2R)-1-tert-butoxy-1-oxopropan-2-yl]{[(1R)-6-hydroxy-
1,2,3,4-tetrahydronaphtalen-1-yl]axetyl }amino)metyl]thiophen-2-carboxylat ho#c epime &
vi tri 1 cua 1,2,3,4-tetrahydronaphtalen (328mg) thu dugc trong vi du diéu ché 35, axit 4-
[N”,N”*-bis(tert-butoxycacbonyl)carbamimidamit]benzoic (282mg), 4-dimetylaminopyridin
(22,7mg), va diclometan (4,92mL), sau d6 khudy & nhiét do trong phong trong 4 gio. Hon
hop phan Gng duge ¢ dudi ap sudt giam. Cin dugc tinh ché bang sic ky cot silica gel
(hexan-etyl axetat) dé thu duoc tert-butyl  4-[({[(1R)-6-({4-[N’,N"*-bis(tert-
butoxycacbonyl)carbamimidamit]benzoyl} oxy)-1,2,3,4-tetrahydronaphtalen-1-
yl]axetyl}[(2R)-1-tert-butoxy- 1-oxopropan-2-yl]Jamino)metyl]thiophen-2-carboxylat hoic
epime O vi tri 1 cta 1,2,3,4-tetrahydronaphtalen (460mg).

Vi du diéu ché 37

tert-Butyl 3-{[{[6-({4-[N’,N**-bis(tert-butoxycacbonyl)carbamimidamit]-
benzoyl}oxy)-1,2,3,4-tetrahydronaphtalen-1-yl]axetyl } (2-tert-butoxy-2-
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oxoetyl)amino]metyl }benzoat (395mg) dugc tinh ché trudc bang phuong phap sic ky siéu
t61 han (carbon dioxit-metanol) bang b kich hoat UV, va sau d6 duoc cb duéi ap suét giam
dé thu duoc PEx. 37-1 (188mg, RT: 4,02 phut) va PEx. 37-2 (187mg, RT: 4,87 phat) dudi
dang tert-butyl 3-{[{[(1R)-6-({4-[N’ ,N*’-bis(tert-
butoxycacbonyl)carbamimidamit]benzoyl} oxy)-1,2,3,4-tetrahydronaphtalen-1-

yl]axetyl}(2-tert-butoxy-2-oxoetyl)amino]metyl }benzoat va chit ddng phan déi hinh cua
ching. Hon nita, diéu kién phén tich cho phuong phép sic ky siéu t6i han duge tién hanh

dé xac dinh RT nhu duoc thé hién du6i day.

Cot: CHIRALCEL OZ-H/SFC 4,6 mm ID. x 250 mm (duong kinh hat:
Sum), dugc san xuit boi Daicel Chemical Industries, Ltd.
Pha ddng: cacbon dioxit 65%, metanol 35%
Téc d9 dong chay: 3 mL/phut (6 phut)
Buéc séng phat hién: 220nm dén 300nm
Nhiét do cot: 40°C
Ap sudt xa: 100 bar
Vi du diéu ché 38
Hén hop gbébm axit 6-hydroxy-1-naphthoic  (150mg), tert-butyl 4-(tert-
butoxycacbonyl)-L-phenylalaninat (200mg), N-[3-(dimetylamino)propyl]-N’-
etylcarbodiimit  hydroclorua  (160mg), 1H-benzotriazol-1-ol (110mg), va N,N-
dimetylformamit (4,00mL) dugc khudy & nhiét do trong phong qua dém. B sung nudc vao
hdn hop phan tng, sau d6 khudy trong 1 gid. Chét két tua dugce thu gom bang céach loc,
dugc rira bang nudc, va sau d6 lam kho dudi ap suat giém dé thu duoc tert-butyl 4-(tert-
butoxycacbonyl)-N-(6-hydroxy-1-naphthoyl)-L-phenylalaninat (183mg).
Vi du diéu ché 39
Hon hop gbém tert-butyl 4-(tert-butoxycacbonyl)-N-(6-hydroxy-1-naphthoyl)-L-
phenylalaninat (180mg), axit 4-[N’,N”’-bis(tert-butoxycacbonyl)carbamimidamit]-benzoic

(180mg), N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua (90,0mg), 4-
dimetylaminopyridin (15,0mg), va diclometan (2,00mL) dugc khudy & nhiét do trong
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phong trong 2 gi. Hon hop phan ting duoc tinh ché bing sic ky cot silica gel (hexan-etyl
axetat) dé thu duoc tert-butyl N-[6-({4-[N’,N”-bis(tert-
butoxycacbonyl)carbamimidamit]benzoyl} oxy)-1-naphthoyl]-4-(tert-butoxycacbonyl)-L-
phenylalaninat (303mg).

Vi du diéu ché 40

B6 sung tert-butyl 4-{[(2-tert-butoxy-2-oxoetyl)amino]metyl } thiophen-2-carboxylat
(341mg), O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni hexaflophosphat (435mg),
va  N,N-diisopropyletylamin  (196uL) vao dung dich axit 6-hydroxy-1,2,3,4-
tetrahydronaphtalen-2-carboxylic (200mg) trong N,N-dimetylformamit (3,00mL), sau d6
khudy & nhiét do trong phong trong 2 gio. B sung nude vao hdn hop phan tGng, sau dé
chiét bang etyl axetat. L6p hitu co duge 1am kho trén magie sulfat khan, va dugc co6 dudi
ap suét giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé thu dugc
tert-butyl 4-({(2-tert-butoxy-2-oxoetyl)[(6-hydroxy-1,2,3,4-tetrahydronaphtalen-2-
yl)cacbonyl]amino } metyl)-thiophen-2-carboxylat (522mg).

Vi du diéu ché 41

B6 sung axit 4-[N’,N”’-bis(tert-butoxycacbonyl)carbamimidamit]benzoic (433mg),
N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit hydroclorua (298mg), va 4-
dimetylaminopyridin (38,0mg) vao dung dich tert-butyl 4-({(2-tert-butoxy-2-oxoetyl)[(6-
hydroxy-1,2,3,4-tetrahydronaphtalen-2-yl)cacbonyl]amino} metyl)-thiophen-2-carboxylat
(520mg) trong diclometan (104mL) duéi diéu kién lam lanh bing nude da, sau d6 khudy &
nhiét do trong phong trong 2 gid. B sung nudce va axit clohydric 1M vao dung dich phan
g, sau d6 chiét bang cloform. Lép hitu co duge 1am kho trén magie sulfat khan va dugc
cd duéi ap suit giam. Can duoc tinh ché bang sic ky cot silica gel (hexan-etyl axetat) dé
thu duogc tert-butyl 4-{[{[6-({4-[N’,N”’-bis(tert-
butoxycacbonyl)carbamimidamit]benzoyl}oxy)-1,2,3,4-tetrahydronaphtalen-2-
yl]cacbonyl} (2-tert-butoxy-2-oxoetyl)amino]metyl } thiophen-2-carboxylat (723mg).

Vi du diéu ché 42

B6 sung nho giot dung dich trimetylsilyldiazometan 0,60M trong hexan (10,0mL)
vao dung dich axit (3R)-2-(tert-butoxycacbonyl)-7-hydroxy-1,2,3,4-tetrahydroisoquinolin-
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3-carboxylic (1,50g) trong toluen (60,0mL), va metanol (9,00mL), sau d6 khudy & nhiét do
trong phong trong 30 phiit. B sung axit axetic (300 uL) vao hdn hop phan tmg, va sau do
dung dich nudc natri hydro cacbonat dugc bd sung vao dé, sau do chiét bang etyl axetat.
Lép hitu co duge rira 1an lugt bing nude va dung dich nudc natri clorua bio hoa, sau do
lam kho trén natri sulfat khan, va dugc ¢6 dudi ap suét giam. Can dugc tinh ché béng sac
ky cot silica gel (hexan-etyl axetat) dé thu duoc 2-tert-butyl 3-metyl (3R)-7-hydroxy-3,4-
dihydroisoquinolin-2,3(1H)-dicarboxylat (1,47g).

Vi du diéu ché 43

B6 sung 10% paladi-carbon (52,0mg, san phdm w6t 50%) vao dung dich dibenzyl
(3R)-2-{[6-({4-[N",N”*-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl }-oxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]axetyl}-1,2,3,4-tetrahydroisoquinolin-3,7-dicarboxylat  (257mg)
trong etanol (5,00mL), sau d6 khudy & nhiét do trong phong trong 2 gid & ap suét thudng
trong moi truong khi hydro. Hon hop phan tmg duge loc bing cach cho di qua 16p Celite
(nh@n hi€u da duoc bao hd), va sau do dich loc duge cd duéi ap suét giam dé thu duoc axit
(3R)-2-{[6-({4-[N",N”’-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl } oxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]axetyl}-1,2,3,4-tetrahydroisoquinolin-3,7-dicarboxylic (213mg).

Vi du diéu ché 44

Hon hop gdém di-tert-butyl 3-[(benzyl{[6-(benzyloxy)-1,2,3,4-tetrahydronaphtalen-
1-yl]axetyl }amino)metyl]pentanedioat (230mg), 10% paladi-carbon (38,1mg, san phdm uét
50%), va metanol (4,60mL) dugc khudy & nhiét do trong phong trong 16 gio & 4p suét
thuong trong moi treong khi hydro. Hon hop phan tmg duoc loc bing cach cho di qua 16p
Celite (nhan hi€u da duoc bao h), va sau do dich loc duge co dudi 4p suét giam dé thu
dugc di-tert-butyl 3-({benzyl[(6-hydroxy-1,2,3,4-tetrahydronaphtalen-1-
yDaxetyl]Jamino}metyl)pentanedioat (186mg).

Vidul

B6 sung dung dich hydro clorua 4M trong 1,4-dioxan (2,02mL) vao tert-butyl 4-
({[6-({4-[N’,N”*-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl } oxy)-2-naphthoyl](2-
tert-butoxy-2-oxoetyl)amino } metyl)thiophen-2-carboxylat (132mg), sau d6 khudy & nhiét

do trong phong trong 24 gid. Huyén phu phan tng dugc ¢d dudi ap sudt giam, va sau doé

-49-



22988

cin dugc tinh ché bang sic ky cot octadecylsilyl (sau day duoc goi la ODS) (axit clohydric
0,01M-axetonitril) dé thu duoc axit 4-{[{6-[(4-carbamimidamidobenzoyl)oxy]-2-
naphthoyl}(carboxymetyl)amino]metyl}thiophen-2-carboxylic monohydroclorua (62,7mg).

Vidu?2

B6 sung axit trifloaxetic (2,00mL) vao dung dich tert-butyl 3-{[{[6-({4-[N’,N”-
bis(tert-butoxycacbonyl)carbamimidamit]benzoyl}oxy)-1,2,3,4-tetrahydronaphtalen-1-
yl]axetyl}(2-tert-butoxy-2-oxoetyl)amino]metyl}benzoat  (528mg) trong diclometan
(5,00mL), sau d6 khudy & nhiét do trong phong trong 2 gid. Hon hop phan tng duoc cd
dudi ap sudt giam, va sau dé bd sung vao cdn axit clohydric 1M (606 pL) va axetonitril
(10,0mL), sau d6 co6 duédi ap sudt giam. Cin dugc tinh ché bang sic ky cot ODS (axit
clohydric 0,01M-axetonitril) va lam khé dudi ap sudt giam dé thu dugc axit 3-{[({6-[(4-
carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-

yl}axetyl)(carboxymetyl)amino]metyl} benzoic monohydroclorua (227mg).
Vidu3

B6 sung axit trifloaxetic (1,50mL) vao dung dich tert-butyl N-[6-({4-[N’,N”’-
bis(tert-butoxycacbonyl)carbamimidamit]benzoyl} oxy)-1-naphthoyl]-4-(tert-
butoxycacbonyl)-L-phenylalaninat (300mg) trong diclometan (1,50mL), sau d6 khudy &
nhiét d trong phong trong 2 gid. Hon hop phan tmg dugc c¢b dudi ap suét gidm, va sau do
b6 sung vao cin axit clohydric 1M (1,00mL) va axetonitril (1,00mL), sau d6 c6 duéi ap
sudt giam. Can dugc tinh ché bang sic ky cot ODS (axit clohydric 0,01M-axetonitril) dé
thu dugc N-{6-[(4-carbamimidamidobenzoyl)oxy]-1-naphthoyl}-4-carboxy-L-phenylalanin

monohydroclorua (158mg).
Vidu4

B6 sung axit trifloaxetic (5,36mL) vao dung dich tert-butyl 4-{[{[6-({4-[N’,N"-
bis(tert-butoxycacbonyl)carbamimidamit]benzoyl} oxy)-1,2,3,4-tetrahydronaphtalen-2-
yl]cacbonyl}(2-tert-butoxy-2-oxoetyl)amino]metyl} thiophen-2-carboxylat (720mg) trong
diclometan (5,33mL), sau d6 khudy & nhiét do trong phong trong 5 gid. Bd sung axetonitril
vao hdn hop phan tng, sau d6 cd dudi ap sut giam. Cin dugc tinh ché bang sic ky cot

ODS (axit clohydric 0,01M-axetonitril) dé thu duoc axit 4-{[({6-[(4-

-50-



22988

carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-2-
yl}cacbonyl)(carboxymetyl)amino]metyl}thiophen-2-carboxylic monohydroclorua

(440mg).
Vidu5

B sung axit trifloaxetic (686 ul) vao dung dich tert-butyl 3-{[{[(IR)-6-({4-[N’,N”*-
bis(tert-butoxycacbonyl)carbamimidamit]benzoyl}oxy)-1,2,3,4-tetrahydronaphtalen-1-
yl]axetyl}(2-tert-butoxy-2-oxoetyl)Jamino]metyl }benzoat hodc chit ddng phan dbi hinh cua
ching (PEx. 37-1, 181mg) thu dugc trong vi du diéu ché 37 trong diclometan (3,00mL),
sau d6 khudy & nhiét do trong phong trong 4 gid. Dung dich phan Gng dugc o dudi ap suét
giam, va sau d6 bd sung vao cin axit clohydric 1M (208uL) va axetonitril (10,0mL), sau d6
¢d dudi 4p sudt gidm. Cin dugc tinh ché bing sic ky cot ODS (axit clohydric 0,01M-
axetonitril) va lam khd duéi ap sudt giam dé thu duoc monohydroclorua (91mg, RT 10,6
phut) cua axit 3-{[({(1R)-6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-
tetrahydronaphtalen-1-yl}axetyl)(carboxymetyl)amino]metyl}benzoic hodc chit ddng phan
ddi hinh ctia chiing. Hon nita, didu kién phan tich déi v6i phuong phap sic ky cot bit déi

ximg bat dbi xtmg dugc tién hanh dé xac dinh RT dwoc thé hién dudi day.

Cot: CHIRALPAK IE-3 4,6 mm I.D. x 250 mm (duong kinh hat: 3pum), dugc

san xuét boi Daicel Chemical Industries, Ltd.

Pha dong: hexan (chira axit trifluoroaxetic 0,1%) 60%, etanol (chita axit

trifluoroaxetic 0,1%) 40%
Téc do dong chay: 1 mL/pht
Budce song phat hién: 254 nm
Nhiét do cot: 40°C
Viduo6

B sung axit trifloaxetic (693 uL) vao dung dich tert-butyl 3-{[{[(1R)-6-({4-[N’,N”’-
bis(tert-butoxycacbonyl)carbamimidamit]benzoyl} oxy)-1,2,3,4-tetrahydronaphtalen-1-
yl]axetyl}(2-tert-butoxy-2-oxoetyl)amino]metyl } benzoat hodc chit dong phan déi hinh cta
ching (PEx. 37-2, 183mg) thu dugc trong vi du diéu ché 37 trong diclometan (3,03mL),
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sau d6 khudy & nhiét d trong phong trong 4 gio. Dung dich phan tng dugc c¢d dudi ap suit
giam, va sau d6 bd sung vao cdn axit clohydric 1M (210puL) va axetonitril (10,0mL), sau do
c6 dudi ap suit giam. Cin dugc tinh ché bing sic ky cot ODS (axit clohydric 0,01M-
axetonitril) va 1am kho duéi 4p suat giam dé thu duoc monohydroclorua (98mg, RT 14,1
phut) cua axit 3-{[({(1R)-6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-
tetrahydronaphtalen-1-yl }axetyl)(carboxymetyl)amino]metyl}benzoic hozc chit ddng phin
ddi hinh cta ching. Hon nita, diéu kién phén tich dbi voi phwong phép séc ky cot bat déi

ximg dugc tién hanh dé xac dinh RT duoc thé hién du6i day.

Cot: CHIRALPAK IE-3 4,6 mm L.D. x 250 mm (duong kinh hat: 3um), duoc

san xuit boi Daicel Chemical Industries, Ltd.

Pha dong: hexan (chta 0,1% trifloaxetat) 60%, etanol (chtta 0,1%
trifloaxetat) 40%

Téc d6 dong chay: 1 mL/phut
Budce song phat hién: 254 nm
Nhiét d6 cot: 40°C

Vidu7

B sung axit trifloaxetic (1,50mL) vao dung dich tert-butyl 4-[({[(1R)-6-({4-
[N”,N”’-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl } oxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]axetyl }[(2R)- I -tert-butoxy-1-oxopropan-2-
ylJamino)metyl|thiophen-2-carboxylat hodac epime & vi tri 1 «cua 1,2,34-
tetrahydronaphtalen (324mg) thu duoc trong vi du diéu ché 34 trong diclometan (3.00mL),
sau do khudy & nhiét do trong phong qua dém. Hon hop phan tng duogc cd dudi ap sudt
giam, va sau d6 bd sung vao cin axit clohydric 1M (2,00mL) va axetonitril (1,50mL), sau
d6 co dudi ap suit giam. Can dugc tinh ché bang sic ky cot ODS (axit clohydric 0,01M-
axetonitril) dé¢ thu  dwgc  hydroclorua (46mg) axit  4-({({(1R)-6-[(4-
carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-yl }axetyl)[(1R)-1-
carboxyetylJamino}metyl)thiophen-2-carboxylic hodc epime & vi tri 1 cua 1.,2,3,4-

tetrahydronaphtalen.

Vidu 8
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B6 sung axit trifloaxetic (2,06mL) vao dung dich tert-butyl 4-[({[(1R)-6-({4-
[N”,N”’-bis(tert-butoxycacbonyl)carbamimidamit]benzoyl } oxy)-1,2,3,4-
tetrahydronaphtalen-1-yl]axetyl } [(2R)- -tert-butoxy-1-oxopropan-2-
ylJamino)metyl]thiophen-2-carboxylat hodc epime & vi ti 1 «coa 1,2,3,4-
tetrahydronaphtalen (460mg) thu duoc trong vi du diéu ché 36 trong diclometan (3,07mL),
sau d6 khudy & nhiét do trong phong trong 2 gid. Hon hop phan tmg dugc b dudi 4p suét
giam, va sau d6 bd sung vao cn axit clohydric 1M (588uL) va axetonitril (3,07mL), sau do6
cd dudi ap suét giam. B sung vao cdn etyl axetat, sau d6 c6 dudi dp suét giam. Chét rin
thu dwgc dugc rwa bang axetonitril d& thu dwoc axit 4-({({(IR)-6-[(4-
carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-yl }axetyl)[(1R)-1-
carboxyetyl]amino}metyl)thiophen-2-carboxylic hodc epime & vi tri 1 cua 1,2,3,4-

tetrahydronaphtalen (44mg).
Vidu9

Bb sung nho giot dung dich nude natri hydroxit IM (6,44mL) vao dung dich nuéc
axetonitril 50% (80,0mL) chira monohydroclorua (3,83g) ctia axit 3-{[({(1R)-6-[(4-
carbamimidamidobenzoyl)oxy]-1,2,3 ,4-tetrahydr0néphtalen- 1-
yl}axetyl)(carboxymetyl)amino]metyl }benzoic hozc chit déng phan ddi hinh cua ching
thu duoc trong vi du 6 duédi diéu kién 1am lanh béng nudc da, sau do khuéy & nhiét do trong
phong trong 3 gio. Chat két tua duge thu gom bing cach loc, sau d6 dugc ria bang dung
dich nué6c axetonitril 50%, va lam kho trong khong khi trong 1 gid. San phdm lam kho
dugc tao huyén phi trong dung dich nudc axetonitril 50% (400mL), sau d6 khudy & nhiét
do 120°C trong 30 phut. Hon hgp phan tmg dugc khudy & nhiét do trong phong trong 12
gio. Chat két tia duoc thu gom bang cach loc, sau d6 duogc rira bang dung dich nuéc
axetonitril 50%, va 1am kho ¢ nhiét do trong phong dudi 4p suét giam dé thu duoc axit 3-
{{({(1R)-6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen- 1-
yl}axetyl)(carboxymetyl)-amino]metyl} benzoic hodc chit ddng phan dbi hinh cua ching
(2,89g).

Hop chét cta vi du didu ché va vi du dugc thé hién trong bang dudi ddy duoc didu

ché theo cdch giong nhu trong vi du di€u ché va vi du nhu dugc méd td & trén.
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Vi du

Syn

Dit lidu

ESI+: 547
NMRI: 4,00 (2Hx0,5, brs), 4,13 (2Hx0,5, brs), 4,55 (2Hx0,5, brs),
4,69 (2Hx0,5, brs), 7,43-7,60 (4H, m), 7,70-7,96 (3H, m), 7,82 (4H,
brs), 7,98-8,12 (3H, m), 8,19-8,27 (2H, m), 10,20-10,56 (1H, br),
12,50-13,53 (2H, br)

ESI+: 559
NMRI: 1,50-1,92 (4H, m), 2,57-2,84 (4H, m), 3,28-3,44 (1H, m),
3,93-4,19 (2H, m), 4,57 (1Hi0,5, d, J=15,1Hz), 4,65 (1Hx0.5, d,
J=15,1Hz), 4,69-4,82 (1H, m), 6,87-7,00 (2H, m), 7,23 (1H, dd,
J=8,5, 12,4Hz), 7,39-7,57 (4H, m), 7,78-7,94 (6H, m), 8,10-8,17 (2H,
m), 10,47 (1H, d, ]=3,8Hz), 12,00-13,72 (2H, br)

ESI+: 541
NMRI1: 3,09 (1H, dd, J=11,0, 13,8Hz), 3,27-3,38 (1H, m), 4,75-4,86
(1H, m), 7,37 (1H, dd, J=2,4, 9,2Hz), 7,42-7,51 (5H, m), 7,59 (1H,
dd, J=7,1, 8,2Hz), 7,83 (4H, brs), 7,86-7,93 (3H, m), 7,95-8,05 (2H,
m), 8,19-8,26 (2H, m), 8,93 (1H, d, J=8,3Hz), 10,20-10,81 (1H, br),
12,62-13,16 (2H, br)

ESI+: 551
NMRI1: 1,58-1,99 (2H, m), 2,71-3,15 (5H, m), 3,93-4,09 (2Hx0,5, m),
4,15-4,30 (2Hx0,5, m), 4,50 (2Hx0,5, brs), 4,71 (2Hx0,5, brs), 6,93-
7,01 (2H, m), 7,11-7,21 (1H, m), 7,39-7,46 (2H, m), 7,59-7,85 (2H,
m), 7,78 (4H, brs), 8,10-8,17 (2H, m), 10,32 (1H, brs), 11,77-14,.23
(2H, br)

ESI+: 559

NMRI1: 1,48-1,90 (4H, m), 2,55-2,84 (4H, m), 3,30-3,41 (1H, m),
3,95-4,21 (2H, m), 4,57 (1Hx0,5, d, J=15,1Hz), 4,65 (1Hx0,5, d,
J=15,1Hz), 4,69-4,82 (1H, m), 6,88-7,00 (2H, m), 723 (1H, dd,
J=8,5, 12,4Hz), 7,38-7,58 (4H, m), 7,74-7,92 (6H, m), 8,08-8,18 (2H,
m), 10,41 (1H, d, ]=3,8Hz), 12,10-13,81 (2H, br)

ESI+: 559

NMRI: 1,50-1,92 (4H, m), 2,55-2,84 (4H, m), 3,34-3,44 (1H, m),
3,93-4,18 (2H, m), 4,57 (1Hx0,5, d, J=15,1Hz), 4,65 (1HxO0,5, d,
J=15,1Hz), 4,69-4,82 (1H, m), 6,87-7,00 (2H, m), 7,23 (1H, dd,
J=8.5, 12,2Hz), 7,36-7,56 (4H, m), 7,74-7,91 (6H, m), 8,08-8,17 (2H,
m), 10,43 (1H, brs), 12,86 (2H, brs)

ESI+: 579

ESI+: 579

-100-




22988

[Bang 50]
Vidu| Syn Dt liéu

ESI+: 559
NMRI: 1,50-1,88 (4H, m), 2,53-2,73 (4H, m), 2,90-3,54 (1H, m),
3,55-3,70 (2Hx0,4, m), 3,76-4,07 (2Hx0,6, m), 4,43 (2Hx0.4, d,

9 9 J=15,2Hz), 4,60-4,90 (2Hx0,6, m), 6,60-6,70 (2Hx0,4, m), 6,80-
6,91 (2Hx0,6, m), 7,10-7,28 (1H, m), 7,30-7,52 (4H, m), 7,77-7,88
(2H, m), 8,07 (2H, d, J=8,6Hz), 8,17-8,80 (4H, br), 12,20-13,60
(2H, br)

10 2 ESI+: 547
ESI+: 545
NMRI: 1,59-1,78 (1H, m), 2,24-2,40 (1H, m), 2,44-2,59 (1H, m),

1 ) 2,65-2,90 (3H, m), 3,49-3,62 (1H, m), 3,70-4,10 (2H, m), 4,50-4,85
(2H, m), 6,77-6,85 (1Hx0,7, m), 6,86-6,93 (1Hx0,3, m), 6,98-7,05
(IH, m), 7,13-7,54 (5H, m), 7,79-7,89 (2H, m), 7,96-8,40 (6H, m),
11,02-13,60 (2H, br)

12 2 ESI+: 545
ESI+: 553

13 ) NMRI1: 4,08-4,20 (2H, m), 4,53 (2Hx0,5, brs), 4,72 (2Hx0,5, brs),
7,33-7,43 (1H, m), 7,43-7,49 (2H, m), 7,50-8,09 (5H, m), 7,80 (4H,
brs), 8,17-8,23 (2H, m), 10,31 (1H, s), 12,62-13,35 (2H, m)

14 2 ESI+: 541
ESI+: 541

15 2 NMRI: 3,53-5,19 (4H, m), 7,37-8,31 (14H, m), 7,83 (4H, brs),
10,33 (1H, s), 12,37-13,46 (2H, br)

16 2 ESI+: 555
ESI+: 555

17 2 NMRI1: 3,20-5,04 (6H, m), 7,04-8,30 (14H, m), 7,83 (4H, brs),
10,39 (1H, s), 11,72-13,46 (2H, br)

18 2 ESI+: 561
ESI+: 579
NMRI: 1,19-1,36 (3H, m), 1,38-1,88 (4H, m), 2,31-2,81 (4H, m),

19 2 3,20-3,40 (1H, m), 4,08-4,86 (3H, m), 6,82-6,98 (2H, m), 7,12-7,30
(IH, m), 7,34-7,59 (4H, m), 7,97-8,40 (2H, m), 8,18 (4H, brs),
11,30-13,63 (2H, br)

20 2 ESI+: 559
ESI+: 565
NMRI1: 1,22-1,41 (3H, m), 1,58-2,02 (2H, m), 2,56-3,12 (5H, m),

21 2 4,10-4,97 (3H, m), 6,90-7,04 (2H, m), 7,08-7,24 (1H, m), 7,38-7,48
(2H, m), 7,55-7,94 (2H, m), 7,79 (4H, brs), 8,08-8,19 (2H, m),
10,33 (1H, s), 12,15-13,48 (2H, br)

22 2 ESI+: 573
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[Bang 51]
Vidu| Syn Dir li€u

ESI+: 561
23 2 | NMRI1:3,49-3,90(4H,m), 4,36(2Hx0,67,brs), 4,76(2Hx0,33,brs), 6,66-

7,58(7TH,m), 7,70-8,73(9H,m), 11,93-14,29(2H,m)
24 2 ESI+: 601
25 2 | ESI+: 615
26 2 ESI+: 573
27 2 ESI+: 565
28 2 ESI+: 573
29 2 ESI+: 567
30 2 ESI+: 571
31 2 ESI+: 559
32 2 ESI+: 603
33 2 ESI+: 597
34 2 ESI+: 597
35 2 ESI+: 545
36 2 ESI+: 559
37 2 ESI+: 541
38 2 ESI+: 579
39 2 ESI+: 555
40 2 ESI+: 555
41 2 ESI+: 573
42 2 ESI+: 555
43 2 ESI+: 561
44 2 ESI+: 601
45 2 ESI+: 565
46 2 ESI+: 559
47 2 ESI+: 547
48 2 ESI+: 565
49 2 ESI+: 551
50 2 ESI+: 565
51 2 ESI+: 601
52 2 ESI+: 559
53 2 ESI+: 545
54 2 ESI+: 567
55 2 ESI+: 579
56 2 ESI+: 561
57 2 ESI+: 547
58 2 ESI+: 545
59 1 ESI+: 553
60 2 ESI+: 547
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Kha ndng Gng dung trong cong nghiép

Hop chét c6 cong thirc (I) hodc mudi clia né o tac dung trc ché trypsin, va vi vay, ¢b
thé duoc su dung lam chat dé phong va/hodc diéu tri bénh than 1am chat thay thé lieu phéap
diéu tri bang ché do an ngheo protein, va/hoic chit dé phong va/hodc didu tri cdc bénh lién
quan t6i trypsin nhu viém tuy mén, bénh trao ngugc da day thuc quan, bénh nio gan, va

cum.
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YEU CAU BAO HO

1. Hop chét c6 cong thuc (I) hodc mudi cta no:

trong do:
L' 1a lién két hodc -alkylen thap-,
L?1a alkylen the”ip c6 thé duoc thé béng phén tir thé duoc chon tir Nhom D1,

R' 1a H, hodc alkyl thép ¢ thé dugc thé béng phén ttr thé dugc chon tr nhom bao
gdm i) aryl c6 thé dugc thé bing phan tir thé dugc chon tir Nhém D2, ii) nhém di vong
thom c6 thé dugc thé béng phén ttr thé dugc chon tr Nhém D2, va iii) -CO,H, hoac R!

duoc két hop v6i nhém HOZC-L2 dé tao thanh amino vong duogc thé béi -COH, va

Vong B la naphtalendiyl, 1,2,3,4-tetrahydronaphtalendiyl, 2,3-dihydroindendiyl,
benzothiophendiyl, benzofurandiyl, hodc 2,3-dihydrobenzofurandiyl,

trong @6 Nhém D1 bao gdm:

(1) halogen,

(2) -OH va -O-alkyl thip,

(3) -SH va -S-alkyl thip,

(4) -S(0)-alkyl thap va -S(0),-alkyl thap,

(5) -CN,

(6) -NO,,

(7) -NH,, -NH-(alkyl thip) va -N(alkyl thip),,
(8) -C(O)-alkyl thap,

(9) aryl duge thé béi it nhit mot phan tr thé duoc chon tir nhém bao gbm alkyl thip
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c6 thé duge thé bang it nhit mot phan tir thé duoc chon tir nhém bao gbém halogen va -

CO,H, -O-(alkyl thép c6 thé dugc thé bing it nhat mét nhém -CO,H), halogen, va -CO,H,

va

(10) -C(0)-0-alkyl thip va -CO,H hoic twong duong sinh hoc ctia nd, va
Nhém D2 bao gdm:

(1) halogen,

(2) -OH va -O-alkyl thip,

(3) -SH va -S-alkyl thip,

(4) -S(O)-alkyl thap va -S(0),-alkyl thép,

(5) -CN,

(6) -NO,,

(7) -NH,, -NH-(alkyl thip), va -N(alkyl thip),,

(8) -C(0)-alkyl thap,

(9) -C(O)-NH,, -C(0)-NH-(alkyl thp), va -C(0)-N(alkyl thap),,

(10) -C(0)-0O-alkyl thdp va -CO,H hoic tuong dwong sinh hoc ctia nd, va

(11) mdi alkyl thap va -O-alkyl thap c6 thé dugc thé boi it nhat mot phan tir thé duogc

chon tir nhém bao gdm (1) dén (10) & trén,

trong do:

aryl dung dé chi nhom vong hydrocacbon thom don vong dén ba vong c6 6
dén 14 nguyén tir cacbon,

nhém di vong thom ding dé chi nhém di vong don vong thom ¢6 5 dén 6
canh, chira it nhit mét nguyén tir khac loai dugc chon tr O, N, va S lam nguyén ti
ciu tao vong, hodc nhom di vong hai vong thom dugc tao thanh bing cach ngung tu

di vong don vong thom vé&i vong benzen hodc vong thiophen,

amino vong la nhém di vong khéng thom c6 nguyén tir nito, c6 tay lién két
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trén nguyén tu nito va trong d6 nhém di vong khoéng thom 1a nhém di vong don
vong khong thom c¢6 3 dén 7 canh, chira it nhit mot nguyén tir khac loai dugc chon
tr O, N, va S lam nguyén tu cAu tao vong, hodc nhom di vong hai vong khéng thom
dugc tao thanh bing cich ngung tu di vong khong thom vé&i vong benzen, vong
thiophen, hodc vong xyclohexan, trong d6 mot phan cua lién két c6 thé khong bao
hoa,

alkyl thap dung dé chi alkyl mach thing hoic mach nhanh c6 1 dén 6
nguyén tu cacbon,

alkylen thap dung dé chi nhom héa tri hai dugc tao thanh bing céch loai bé
mot nguyén tir hydro bat ky cua alkyl thip, va

tuong duong sinh hoc ctia -CO,H bao gdm C(O)-NH-OH, -C(0O)-NH-O-alkyl
thap, -C(O)-NH-CN, -C(0)-NH-S(O),-alkyl thdp, -C(O)-NH-S(O),-N(alkyl thap),,
tetrazolyl,  oxadiazolonyl, oxadiazolethionyl, oxathiadiazolyl, thiadiazolonyl,
triazolethionyl, va hydroxyisoxazolyl.

2. Hop chét hodc mubi cia né theo diém 1, trong do:

L' 1a lién két hogc C,; alkylen, va R' 1a H, hoic alkyl thip c6 thé duoc thé bing it
nhit mot phan tir thé duoc chon tir nhém bao gdm i) aryl c6 thé dugc thé bang phan tir thé
dugc chon tr Nhém D2, ii) nhom di vong thom c6 thé dugc thé bang phan tir thé duoc
chon tr Nhém D2, va iii) -CO,H, hodc R' dwoc két hop véi nhom HO,C-1.? d@ tao thanh

1,2,3,4-tetrahydroisoquinolin-2-yl dugc thé boi it nhét mot nhom -CO,H.

3. Hop chét hodc mubi cia né theo diém 2, trong doé L' 1a lién két hodc metylen, L? 1a
metylen, metylmetylen, etylen, hodc metylmetylen dugc thé boi (phenyl duge thé bai -
CO,H), R' 1a H, hoic alkyl thip c6 thé dugc thé bang it nhat mot phan tir thé duge chon tur

nhém bao gdm i) aryl c6 thé dugc thé bang phén tir thé dugc chon tir Nhém D2, i1) nhom di
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vong thom c¢é thé duoc thé béng phén tr thé dugc chon tr Nhém D2, va iii) -CO,H, hoic
H, va Vong B la naphtalendiyl, 1,2,3,4-tetrahydronaphtalendiyl, 2,3-dihydroindendiyl, hoic

benzothiophendiyl.

4. Hop chit hodc mubi cia né theo didm 3, trong d6 R' 1a H, hoic alkyl thap c6 thé dugc
thé bang it nhat mot phan tir thé duge chon tir nhém bao gbm i) phenyl dugc thé béi it nhat
mot phén i thé dugce chon tir nhém bao gdm -CO,H va alkyl thap dugc thé bai -CO,H, ii)
thienyl duoc thé boi it nhit mot phan tir thé dugc chon tir nhém bao gdm -CO,H va alkyl

thap duogc thé boi -CO,H, va iii) -CO,H.

5. Hop chéit hoic mudi ciia né theo diém 4, trong d6 Vong B la naphtalen-1,6-diyl,
naphtalen-2,6-diyl, 1,2,3,4-tetrahydronaphtalen-1,6-diyl, 1,2,3,4-tetrahydronaphtalen-2,6-

diyl, 2,3-dihydroinden-1,5-diyl, hodc benzothiophen-3,6-diyl.

6. Hop chit hodc mudi cua n6 theo diém 3, trong d6 L? 1a metylen hodc metylmetylen, va
R' 1a alkyl thdp dugc thé bai it nhat mét phan tr thé duge chon tir nthém bao gdm i) phenyl
dugc thé boi it nhdt mot phan tir thé duge chon tir nhém bao gdm -CO,H va alkyl thap
dugc thé boi -CO,H, va ii) thienyl dugc thé béi it nhat mot phin t thé dugc chon tir nhém
bao gdm -CO,H va alkyl thip dugc thé bai -CO,H, hodc L? 1a metylmetylen duogc thé bai

(phenyl dugc thé bai -CO,H), va R' 1a H.

7. Hop chéit hodc mudi cta né theo diém 6, trong d6 L? 1a metylen hoic metylmetylen, va
R' 1a (phenyl dugc thé boi -CO,H)-CH,-, (phenyl dugc thé bdi -CH,-CO,H)-CH,-, hoic

(thienyl duoc thé boi -CO,H)-CH,-.
8. Hop chit hoic mubi cia né theo diém 2, trong do:

L' 1a lién két hoac metylen, Vong B la naphtalen-1,6-diyl, naphtalen-2,6-diyl,
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1,2,3,4-tetrahydronaphtalen-1,6-diyl, 1,2,3,4-tetrahydronaphtalen-2,6-diyl, 2,3-
dihydroinden-1,5-diyl,  benzothiophen-3,6-diyl,  benzofuran-3,6-diyl, = hoic  2,3-

dihydrobenzofuran-3,6-diyl, va

a) L? 1a Cy; alkylen, va R' 1a alkyl thip ma duoc thé béi it nhét mot phin tir thé
dugc chon tir nhém bao gbm i) phenyl c¢6 thé duogc thé bang it nhit mot phan tir thé dugc
chon tir nhém bao gdm -CO,H va alkyl thip dugc thé boi -CO,H, va ii) nhém di vong thom
duogc chon tir thienyl va benzothienyl duoc thé bai it nhét mot phﬁn tr thé duogc chon tur
nhém bao gdbm -CO,H va alkyl thép dugc thé bai -CO,H, va c6 thé duge thé béi it nhat mot
nhom -CO,H,

b) L* 1a C,.; alkylen dwoc thé béi (phenyl dugc thé béi -CO,H), va R' 14 H, hoiic

c) R! duoc két hop véi nhom HO,C-L? dé tao thanh 1,2,3,4-tetrahydroisoquinolin-2-
yl duge thé béi hai nhém -CO,H.

9. Hop chit hodc mubi cua né theo diém 1, trong d6 hop chét nay la:

axit 4-{[{6-[(4-carbamimidamidobenzoyl)oxy]-2-naphthoyl}(carboxymetyl)amino]
metyl}thiophen-2-carboxylic,

axit 3-{[({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-yl}
axetyl)(carboxymetyl)amino]metyl } benzoic,

axit 3-{[({(1R)-6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-
yl}axetyl)(carboxymetyl)amino]metyl } benzoic,

axit 3-{[({(15)-6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-
yl}axetyl)(carboxymetyl)amino]metyl } benzoic,

N-{6-[(4-carbamimidamidobenzoyl)oxy]-1-naphthoyl}-4-carboxy-L-phenylalanin,
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axit 4-{[({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-2-
yl}cacbonyl)(carboxymetyl)amino]metyl} thiophen-2-carboxylic,

axit 3-{[({5-[(4-carbamimidamidobenzoyl)oxy]-2,3-dihydro-1H-inden-1-
yl}axetyl)(carboxymetyl)amino]metyl } benzoic,

axit 4-{[({6-[(4-carbamimidamidobenzoyl)oxy]-1-benzothiophen-3-yl }cacbonyl)

(carboxymetyl)amino]metyl}thiophen-2-carboxylic,

axit 3-{[{6-[(4-carbamimidamidobenzoyl)oxy]-1-naphthoyl}(carboxymetyl)

amino]metyl } benzoic,
N-{6-[(4-carbamimidamidobenzoyl)oxy]-1-naphthoyl}-N-[4-(carboxymetyl)
benzyl]glyxin,
axit 4-({({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-
yl}axetyl)[(1R)-1-carboxyetyl]amino } metyl)thiophen-2-carboxylic,
axit 4-({({6-[(4-carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-2-
yl}cacbonyl)[(1R)-1-carboxyetyl]amino} metyl)thiophen-2-carboxylic, hodc
N-({6-[(4-carbamimidamidobenzoyl)oxy]-1-benzothiophen-3-yl}cacbonyl)-N-[4-
(carboxymetyl)benzyl]glyxin.
10. Hop chét hodc mudi ciia n6 theo diém 9, trong d6 hop chat nay 1a axit 3-{[({(1R)-6-[(4-
carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-yl}-axetyl)(carboxymetyl)

amino]metyl } benzoic.

11. Hop chit hoic mudi cia né theo diém 9, trong d6 hop chat nay 1a axit 4-{[({6-[(4-
carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-2-yl}-cacbonyl)

(carboxymetyl)amino]metyl } thiophen-2-carboxylic.
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12. Hop chét hogc mubi cta né theo didm 9, trong d6 hop chat nay 1a axit 3-{[({5-[(4-
carbamimidamidobenzoyl)oxy]-2,3-dihydro-1H-inden-1-yl} axetyl)-(carboxymetyl)
amino]metyl } benzoic.

13. Hop chét hodc mudi cia né theo diém 9, trong d6 hop chit nay la axit 3-{[({6-[(4-
carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-yl }axetyl)(carboxymetyl)

amino]metyl } benzoic.

14. Hop chat hogc mudi ctia n6 theo diém 1, trong d6 hop chét nay 1a axit 3-{[({6-[(4-
carbamimidamidobenzoyl)oxy]-2,3-dihydro-1-benzofuran-3-yl } axetyl)(carboxymetyl)

amino|metyl } benzoic.

15. Hop chét hodc mudi ctia n theo diém 1, trong d6 hop chét nay 1a axit 3-{[({6-[(4-
carbamimidamidobenzoyl)oxy]-1-benzofuran-3-yl}axetyl)(carboxymetyl)amino]metyl }

benzoic.

16. Hop chét hoic mudi cia né theo diém 1, trong d6 hop chat nay 1a axit 3-{[({6-[(4-

carbamimidamidobenzoyl)oxy]-2-naphthoyl)(carboxymetyl)amino]metyl } benzoic.
17. Hop chat hogc mudi clia n theo diém 1, trong d6 hop chét nay 1a axit 4- {[({6-[(4-

carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-1-yl} axetyl)(carboxymetyl)

amino]metyl } thiophen-2-carboxylic.
18. Hop chit hodc mudi ctia né theo diém 1, trong d6 hop chét nay 1a axit 3-{[({6-[(4-

carbamimidamidobenzoyl)oxy]-1,2,3,4-tetrahydronaphtalen-2-yl} cacbonyl)(carboxymetyl)

amino|metyl } benzoic.

19. Duoc phém chtra hop chét hodc mudi ctia n6 theo didm 9, va td dugc dugc dung.
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