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(57) Sang ché& dé cap dén hop chat c6 cong thitc (1):

R,

mudi ctia né hoac solvat clia nd, trong d6 dinh nghia cta mbi nhém 1a nhu duge
x4c dinh trong ban mo6 ta. Hgp chét theo sing ché€ c6 hoat tinh tc ché
Ectonucleotit Pyrophosphataza/Phosphodlcsteraza 2 (ENPP2) va do d6 hiru dung
dung 1am hoat chat dé phong ngua hoac diéu tri chung r6i loan bai tiét nuSce tiéu
va/hodc cdi thién triéu ching cia né. Sing ché con dé cap dén dugc phdm va
thudc chita hgp chét néi trén, ¢ hoat tinh e ché€ doi véi ENPP2 - mot dich diéu
tri m6i va khac so véi thude dang luu hanh, dé diéu tri cho bénh nhan méc chiing
r6i loan bai tiét nudc tiéu ma thudc dang c6 trén thi trudng khong di tic dung

diéu tri. .
Y
&

~

&
_ < S
0
10 [ ‘
2
30 l

Téc d6 giam 4p sut ni niéu dao (%)




20529

Linh vye k§ thuit dwgc dé cip

Sang ché dé cap dén hop chit tetrahydrocarbolin c¢6 hoat tinh tc ché
Ectonucleotit Pyrophosphataza/ Phosphodiesteraza 2 (Ectonucleotide
Pyrophosphatase/Phosphodiesterase 2 - ENPP2), mudi ciia n6 hoic solvat clia nd (sau

day, con dugc goi 1a hop chit theo sang ché).

" Tinh trang ky thuit ciia sing ché

Chimg rbi loan bai tiét nudc tiéu 1a ri loan ma nudce tiéu khé bi thai ra khoi
co thé, va gy ra su giam co thét bang quang do tic dong ctia ddy than kinh bang
quang, su ép niéu dao do tuyén tién liét va tinh trang tuong tw. O céc nudc phat trién,
s6 bénh nhan méc chimg ri loan bai tiét cing voi bénh & tuyén tién liét wc tinh 1a
nhiéu hon 15 triéu ngudi. Pdng thoi, thude didu tri chi yéu chimg rbi loan bai tiét
nude tiéu 13 chit di van al, nhung c6 béo céo cho ring mét nira trong sb céc thude
nay khong cho hiéu qua tdt, va tac dung bi gidm do vi€c s dung lau dai. Tuy nhién,
hién tai, vi€c cai thién tac dung diéu tri cho nhiing bénh nhén nay 1a khong du hiéu
qua.

Trong khi d6 ENPP2 (con dugc goi 1a Autotaxin hodc LysoPLD, va 1a enzym
san sinh ra axit lysophosphatidic (sau ddy, dwoc viét tit 1a LPA) 13 lysophospholipit,
trong mau (xem Tai liéu phi sang ché 1). Vi ENPP2 duoc biéu hién 6 trong nhidu mo
ung thu, va 1am ting sy di chuyén ctia céc té bio ung thu, nén c6 mdi lo ngai ring
phén ti ndy lién quan dn sy di can hodc sy thim nhiém ung thu tai thoi diém bét ddu
(xem Tai liéu phi sang ché 2), nhung sau d6 da c6 bao céo x4c nhan 13 enzym chinh
san sinh LPA, va kha ning lién quan dn nhiéu chirc ning tdm 1y trong d6 LPA lién
quan (xem Tai li€u phi sang ché 3, va xem Tai lidu séng ché 1). Vi dy, vi LPA lién
quan dén su co cua tuyén tién liét hodc nidu dao, nén c6 kha nang réng ENPP2 ma la
enzym san sinh ctia n6 s& trd thanh dich méi cta viée didu tri ching rdi loan bai tiét
nudce tiéu. Tuy nhién, viée st dung thube didu tri chimg réi loan bai tiét nuéc tiéu
khong dugc mo ta trong céc tai lidu da biét lién quan dén chit ¢rc ché ENPP2 ma da

duoc bdo cdo, vi du, Tai liu phi sdng ché 4 dén 6, Tai liéu sang ché 2 lién quan dén
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hop chét imidazol, Tai liéu sang ché 3 lién quan dén hop chét piperidin va piperazin,
va Tai liéu sang ché 4 lién quan dén hop chit thiazol.

Nguoc lai, cac tai liéu k¥ thuat da biét lién quan dén hop chit theo sang ché c6
thé liét k& nhu sau ddy. Cu thd 13, chit khang vi khudn c6 hoat tinh @c ché
phosphopantetheineadenyltransferaza (phosphopantetheineadenyltransferase - PPAT)
bao gdbm hop chét c6 cong thirc (A):

trong d6 vong A* 13 nhoém aryl hodc hetroaryl trong 6 nguyén tir trén vong c6 thé
dugc thé ty ¥ c6 thé dugc thé, JA 1a -NR?'-, v.v., trong d6 R?*’ 1a aralkyl dugc thé
tuy y v.v.), R* 14 nguyén t& hydro v.v., LA 1a -(CO)-, v.v., R** 13 nhém hop chit béo
C1-C8, v.v., nhém duge dic trung béi R* dugc thé bing -(CO)ORA v.v., trong d6 RA
1a nguyén tir hydro v.v.) va mdi R* va R® doc lap 1a nguyén tir hydro v.v. (xem phin
dinh nghia ctia cic nhém) (xem Tai liéu sang ché 5), chit d6i van thu thé
benzodiazepin ty thé (mitochondrial benzodiazepine receptor - MBR) bao gém hop
chit c6 cong thic (B):

(R'®)g (R'B)gg

1B

P SN I

aB 1 meN-xE-ye-zig®  (B)
Ja\BN/Jf_/

|

R? B

trong d6 vong A?B 1a dj vong don vong chita nito, vong A®B 13 vong cacbon don vong
hodc vong di vong don, cac R'® doc 1ap 1a phan tir thé, R?B 13 nguyén tir hydro hodc
phén tir thé, m&i tB va sB doc 1ap 1 sé nguyén tir 0 dén 5, téng cta tB va sB 14 5 hodc
nhé hon, J'B 1a nguyén ti cacbon tlty ¥ ¢6 phén tir thé v.v., mbi J2B, J3B, J*B va J°B doc
1ap 1a nguyén ti cacbon v.v., mdi XB, Y va ZB doc 1ap 12 nhém trung gian trong d6 sb
nguyén tir clia mach chinh nim trong khoang tir 1 dén 3 v.v., vd BB 13 nhém
hydrocacbon tity ¥ ¢ phén tir thé v.v. (xem phin dinh nghia cua cic nhém)) (xem Tai
liéu séng ché 6), chit d6i van thu thé trong nhan té bao bao gdm hop chét c6 cong
thac (D):
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trong d6 AP 1a -N(R°P)- v.v., mdi R'P va R? ddc lap 12 nguyén tit hydro v.v., R 1a -
C(O)R! trong d6 R'°P 1a nguyén tir hydro v.v.), v.v., mdi R*?, R%P, RSP va R doc
lap 1a nguyén tir hydro v.v., mdi R® doc 14p 14 nguyén tir halogen, -C(O)OR®P trong
d6 R?P 1a nguyén tir hydro v.v.) hoic -R?’P trong d6 R?"P 1a tiry y duoc thé alkyl v.v.)
va R°P 1a tity ¥ duoc thé alkyl v.v. (xem phén dinh nghia cta cdc nhém)) (xem Tai liéu

séng ché 7), chét tic ché yéu t6 Xa bao gdm hop chit c6 cong thirc (E):

R13E RZE
R1bE
\ R3E (E)
N
R1CE \ .
Rl AR

trong 46 mdi R!%, RI*E, RIE v3 RI¥E doc 1ap 14 nguyén tir hydro, halogen hodc nhém
C1-4 alkyl v.v., R* va R*F cing nhau tao ra -CH2-CH-N(-CO-R?%E)-CH,- trong d6
R2% 1a phenyl, phenyl-C1-4 alkyl-, pyridyl hogc pyridyl-C1-4 alkyl-, phenyl dugc thé
bing R!%%E, va pyridyl c6 thé dugc thé bing RE tai nguyén tit nito ciia né), AE 1a -C1-
4 alkyl- v.v., va R* 1a phenyl c6 phan tir thé hodc pyridyl tiy y c6 phén tir thé v.v.
(xem phin dinh nghia ciia cic nhém)) (xem Tai licu sang ché 8) va chét trung gian
tong hop clia cholecystokinin hodc chét lién két thu thé gastrin bao gdm hop chit cé

cdng thire (G):

(RG)pG
/———‘

U1G
P ST e
®one— [ ©
\ N R1G
Ve

trong d6 U'C 1a -CHy- v.v., V19 13 -N(COR*9)- v.v..trong d6 R*C 13 nhém aryl tiy ¥
c6 phan tir thé hodc nhém arylalkyl tly y c6 phén tir thé v.v.), Z° 1a -C1-3 alkyl-R8C
v.v. trong d6 R®C 1a nhém phenyl tlly y c6 phan tir thé), R3C 1a halogen hodc nhém
alkyl v.v., RO la nhém C1-3 alkyl, va& mdi nG va pG 1a s6 nguyén tir 0 dén 3 (xem

phan dinh nghia cta cic nhém)) (xem Tai liéu sang ché 9).
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Ngoai ra, nhu néu trong céc tai liéu k¥ thuat da biét, con c6 chit e ché PDE
(xem Tai liéu sdng ché 10 dén 15), chit dbi van thu thé histamin (xem Tai liéu sang
ché 16), chit @i van 5-HT2 (xem Tai liéu sang ché 17), chit d6i van histamin H3
(xem Tai liéu sang ché 18), chit d6i van 5-HT6 (xem Tai liéu sang ché 19), chit tc
ché PPAT (xem Tai liéu sang ché 20), chit uc ché HDAC (xem Tai liéu sang ché 21),
chit wrc ché sPLAS?2 (xem Tai liéu sang ché 22), chit trc ché farnesyltransferaza (xem
Tai Iiéu sang ché 23), chét wrc ché enzym chuyén héa angiotensin II (xem Tai liéu sang
ché 24), chit dbi van EDG-5 (xem Tai liéu sang ché 25), chét trc ché PTPaza (xem Tai
liéu séng ché 26), chit c ché ADAM-TS (xem Tai liéu sang ché 27), chit chéng ung
thu (xem Tai liéu sang ché 28), chit tic ché protein lién quan dén kinesin (xem Tai
liéu sdng ché 29), chét trc ché Fabl (xem Tai lidu sang ché 30), hop chit melatonin
(xem Tai liéu séng ché 31), cht tc ché bidu hién VEGF (xem Tai liéu séng ché 32) va
chét d6i van thy thé insulin (xem Tai liéu sang ché 33) v.v.

Tuy nhién, hop chét theo sang ché khong dugc mod ta trong bét ky tai liéu da
biét nio, va ciing khéng c6 bét ky goi ¥ nao cho thiy hop chit dugc mé ta trong mdi
tai liéu dd biét c6 hoat tinh Grc ché ENPP2 hogc hiéu qua trong viéc didu trj chimg réi
loan bai tiét nude tidu do LPA.
Tai liéu da biét
Tai liéu sang ché

Tai liéu sang ché 1: Cong bd don québc t& s6 02/062389

Tai lidu sang ché 2: Cdng bd don qudc té s6 09/046804

Tai lidu sang ché 3: Cong b don qudc t& s6 09/046841

Tai liéu sang ché 4: Cong bd don quéc t& s6 09/046842

Tai liéu sang ché 5: Cong bd don qudc t& s6 04/968802

Tai liéu sang ché 6: Cong b don qubc t& s6 04/113300

Tai liéu sang ché 7: Cong bb don qudc t& s6 03/099821

Tai liéu sang ché 8: Cong bd don qubc t& s6 99/033800

Tai liéu séng ché 9: Cong b don quédc t& s6 97/032860

Tai liéu sang ché 10: Cong bb don quéc té s§ 02/064590

Tai liéu séng ché 11: Cong bb don quéc té s6 02/064591
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Tai liéu séng ché 12: Cong bd don quéc t& s6 00/012076

Tai liéu sang ché 13: Cong b6 don quéc té sb 02/088123

Tai liéu sang ché 14: Cong b don quéc té sb 01/087038

Tai ligu sang ché 15: Cong bd don quéc té s6 02/098875

Tai liéu sang ché 16: Cong bd don quéc t& s6 09/055828

Tai liéu sang ché 17: Patent M§ s6 US 6350757

Tai liéu sang ché 18: Cong bb don quéc & sb 09/003003

Tai liéu séng ché 19: Cong bb don quéc té s6 07/028460

Tai liéu sang ché 20: Cong bb don québc té s§ 09/102377

Tai liéu sang ché 21: Cong bd don quéc té sb 04/113336

Tai liéu sang ché 22: Cong bd don quéc té s§ 00/037022

Tai liéu séng ché 23: Cong bd don sang ché chau Au s 675112

Tai li€u séng ché 24: Pon Nhat Ban s 60-246385

Tai liéu sang ché 25: Cong bd don quéc té sb 04/002531

Tai liéu sang ché 26: Cong bd don quéc té sb 03/033496

Tai liéu sang ché 27: Cong bb don quéc té sb 01/087883

Tai liéu sang ché 28: Cong bb don quéc té sb 08/103470

Tai liéu sang ché 29: Cong bd don quéc té sb 05/070930

Tai liéu sang ché 30: Cong bd don quéc té sb 00/072846

Tai liéu sang ché 31: Cong bd don quéc té s 95/026723

Tai liéu sang ché 32: Cong bb don quic t& s6 06/058088

Tai liéu sang ché 33: Cong bd don qubc t& s6 00/016798
Tai liéu phi sang ché

Tai liéu phi sang ché 1: Journal of Cell Biology, 2002, vol. 158. pp. 227-233

Tai liéu phi séng ché 2: Journal of Biological Chemistry, 2004, vol. 279, 17th
issue, pp. 17634-17639

Tai liéu phi séng ché 3: Biochim Biophys Acta., 2008, 1781th issue, vol. 9, pp.
513-518
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Tai lidu phi séng ché 4: Bioorganic & Medicinal Chemistry Letters, 2007, vol.
17, 6th issue, pp. 1634-1640

Tai liéu phi sang ché 5: Journal of Pharmacology and Experimental
Therapeutics, 2008, vol. 327, 3th issue, pp. 809-19

Tai liéu phi sang ché 6: Biochimica et Biophysica Acta, 2008, vol. 1781, 9th
issue, pp. 588-94
Ban chit ky thuit ciia sang ché
Vén @ k§ thuét cin dugc giai quyét

Muc dich clia séng ché 1a phat trién hop chét c6 hoat tinh trc ché trén ENPP2
ma 14 dich khéc so véi dich cua thudc hién c6 nhdm dé xut thudc c6 ich dbi véi bénh
nhin mic ching réi loan bai tiét nudc tiéu, nhitng ngudi ma thude hién cé khong di
hiéu qua.
Céch thirc giai quyét van dé

Tac gia sang ché chu y dén ENPP2 nhu 13 dich méi @ phong ngira hoic diéu
tri chimg rdi loan bai tiét nuéc tiéu hoc cai thién triéu chimg cia né, va da thuc hién
céc nghién ctru sau rong dé tim ra hop chat trc ché cta né va, két qua 13, cac tac gia
sang ché da tim ra hop chét c6 cong thirc chung (I) sau ddy. Ngoai ra, tac gia sang ché
cling d4 tim ra cac hop chét hiéu qua trong viéc phong ngira hoic diéu tri chimg rdi
loan bai tiét nudce tiéu hodc cai thién tridu chimg cta n6, nhd d6 tao ra sang ché.

Cu thé hon, sang ché & xuét:

[1] Hop chét c6 cong thic (I):

(Rz)ck\\ /(Ra)t
X L v r ot
Y VY
z—W o) o) 0}

w7 )

trong d6 R! 12 nguyén tir halogen, nhém C1-4 alkyl, nhém C1-4 alkoxy, nhém C1-4
haloalkyl, nhém C1-4 haloalkoxy, nhém carboxyl, nhdm xyano, nhém C1-3
alkylsulfonyl, nhém carbamoyl, hodc
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(R”)mE_

trong d6, vong AS 1a vong don c6 tir 5 dén 7 canh, E 1a lién két, nhém metylen hodc
nguyén tir oxy, R!"! 1a nguyén tir halogen, nhém C1-4 alkyl, nhém C1-4 alkoxy, nhém
C1-4 haloalkyl hogc nhém C1-4 haloalkoxy, va m la s§ nguyén tir 0 d&n 3, mién 1a cac
nhém lan luot dwgc dic trung béi nhidu R ¢6 thé gibng hodc khic nhau, R? 1a
nguyén tir hydro, nguyén tir halogen, nhém C1-4 alkyl, nhém C1-4 alkoxy hodc nhom
C1-4 haloalkyl, R® 12 nhém C1-4 alkyl, R* 1a nguyén tir hydro hodc nhém C1-4 alkyl,
vong A 1a (i), vong cacbon don vong C3-7, (ii) vong cacbon hai vong C8-10, (iii) di
vong don vong c6 tir 4 dén 7 canh chita 1 dén 4 nguyén tir khac loai dugc chon tir
nguyén tr oxy, nguyén tir nito va nguyén tir luvu huynh, hodc (iv) vong di vong hai
vong c6 tir 8 dén 10 canh chira 1 dén 4 nguyén tir khac loai dugc chon tir nguyén tir
0Xy, nguyén tir nito va nguyén tir luvu huynh, X 14 nguyén tir nito hodc nguyén tir
cacbon, T 1a lién két hodc nhém C1-4 alkylen manh thﬁng, nhém C2-4 alkenylen hodc
nhém C2-4 alkynylen, tlly ¥ duoc thé bang mot hodc hai R? (trong cic nhém nay, R’
l1a nhém C1-4 alkyl, nhém hydroxy hodc nhém amino), U 1a (i) nhom metylen, (ii)
nguyén tir oxy, (iii) -NR®- (trong nhém nay, R® 1a nguyén tir hydro, hoic nhém C1-4
alkyl) hoic (iv) vong don vong c¢6 tir 3 d&én 7 canh, vong cacbon c6 ciu nbi C5-10
hozc vong di vong c6 cdu nbi c6 tir 5 dén 10 canh, tuy y dugc thé bing mot dén nim
R7 (trong cac nhém ndy, R 1a nguyén tir halogen, nhém C1-4 alkyl, nhém hydroxy,
nhém oxo, nhdm C1-4 alkoxy, nhdm C1-4 haloalkoxy, nhom xyano hodc nhém
benzyloxy), Y 14 (i) lién két, (ii) nhom alkylen C1-3 mach thing hoic nhém C2-3
alkenylen, tlly ¥ duogc thé biang mot hoic hai R® (trong cic nhém nay, R® 14 nhém
metyl), W 1 lién két hoic nhém alkylen C1-3 mach thing, Z 13 nhém metylen,
nguyén tlr oxy hoic tity y nguyén tir luu huynh duoc oxy hoa, q 13 sb nguyén tir 1 dén
4, r 1 s6 nguyén tir 0 dén 5, va t 1a s6 nguyén tir 0 dén 2, mién 13 nhém 14n luot dugc
dic trung bai nhidu R!, R2, R3, R%, R7 va R® ¢6 thé gidng hodc khéc nhau, va hai R3 va
hai R lién két v&i cling nguyén tir cacbon c6 thé ciing véi nguyén tir cacbon ma chiing
lién két, @& tao thanh C3-5 xycloalkyl],

muoi cia n6 hodc solvat cla n6 hodc tién thudc ciia no.

[2] Hop chit theo muc [1] trén ddy, trong d6 hop chit nay c6 cong thirc (II):
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w2

trong d6 mdi R va R3 doc 1ap 14 nguyén tir hydro hoic nhém metyl, va céc thanh
phéan khéc 13 nhu dugc x4c dinh trong phén [1] trén d4y, mién 1a R3® va R3 c6 thé
cling v&i nguyén tir cacbon ma chiing lién két, d tao thanh xyclopropyl.
[3] Hop chét theo muc [1] hodc [2] trén ddy, trong d6 Y 14 nhém alkylen C1-3 mach
théng tity ¥ duoc thé bang mot hodc hai R® (trong nhém nay, R8 1a nhu duge xé4c dinh
trong muc [1] trén day.
[4] Hop chét theo muc bt ky trong s céc muc [1] dén [3] trén day, trong d6 X la
nguyén tir nito.
[5] Hop chét theo muc bt ky trong sb cac muc [1] dén [3] trén day, trong d6 X 14
nguyén tir cacbon.
[6] Hop chét theo muc bét ky trong sé cac muc [1] dén [5] trén ddy, trong d6 R* 1a
nguyén tur hydro.
t7] Hop chit theo muc [6] trén d4y, trong d6 hop chét nay c6 cong thirc (IV-2):
R2 R3a R
( )qQT
N

OH

N Y R
N
Y Y (IV-2)
(R, o 0

trong 6 U' 1a vong don c6 tir 5 dén 7 canh ho3c vong cacbon c6 ciu nbi C5-10, tiy ¥
duoc thé bing mot &én nam R7 (trong cac nhém nay, R7 1a nhu duogc x4c dinh trong
muc [1] trén ddy, Y' 13 nhém metylen hodc nhém etylen, tiy ¥ dugc thé biang mot
hozc hai R8, T' 1 lién két hodc nhém metylen hoic nhom etylen, tiy ¥ duge thé bing
mdt hodc hai R, va céac thanh phﬁn khéc 1a nhu duge xac dinh trong muc [1] va [2]

trén day.
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[8] Hop chat theo muc [7] trén day, trong d6 Y! 13 nhém metylen khong duoc thé, va
T' 14 lién két hoic nhém metylen khong dugc thé.

[9] Hop chit theo muc bét ky trong sb cac muc [1] dén [8] trén day, trong d6 vong
cacbon ¢6 ciu ndi C5-10 tly y dwoc thé bing mot dén nam R 14 bixyclo[2.2. 11heptan
hodc bixyclo[2.2.2]octan.

[10] Hop chét theo muc [7] hoic [8] trén ddy, trong d6 vong don c6 tir 5 dén 7 canh
tly y duoc thé bang mot &én nam R7 1a (i) vong cacbon don vong C5-7, hodc (ii) vong
di vong don vong co6 tir 5 dén 7 canh chira mot dén bén nguyén tir khac loai dugc chon
tir nguyén tir oxy, nguyén tir nito va nguyén tir luvu huynh.

[11] Hop chit theo muc [10] trén day, trong d6 vong cacbon don vong C5-7 1a (i)
vong cacbon thom don vong C5-7, hodc (ii) vong cacbon khéng thom don vong C5-7.
[12] Hop chét theo muc [11] trén day, trong d6 vong cacbon thom don vong C5-7 1a
benzen, va vong cacbon khong thom don vong C5-7 1a xyclopentan hodc xyclohexan.
[13] Hop chit theo muc [10] trén déy, trong d6 vong don c6 tir 5 dén 7 canh tiy y
duoc thé bing mot dén nam R’ 1a (i) vong dj vong thom don vong c6 tir 5 dén 7 canh
chira mot dn bdn nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén tit nito va
nguyén tir luu huynh, hoic (i) vong di vong khong thom don vong c6 tir 5 &n 7 canh
chira mét d&&n bdn nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén tir nito va
nguyén tir luu huynh.

[14] Hop chét theo muc [6] trén day, trong d6 hop chét nay cé cong thirc (IV-3):

(IV-3)

trong d6 tt ca cac ky hiéu 1a nhu dugc xac dinh trong muc [1] dén [7] trén day.

[15] Hop chit theo muc [6] trén day, trong d6 hop chét nay cé cong thirc (V):

-10-
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S~
\_/ | 0

N N\‘(\U"’%OH V)
Z/V\// (0] R5a RS

trong d6 U? 1a nhém metylen, nguyén tit oxy hoic mdi -NR®-, R® va R%® doc lap la
nguyén tir hydro hodc nhém metyl, va cac thanh phén khac 1a nhu dugc xac dinh trong
muyc [1] trén d4y, mién 12 R% va R® c6 thé ciing véi nguyén tir cacbon ma ching lién
két, dé tao thanh xyclopropyl.

[16] Hop chét theo muc bt ky trong sb cac muc [1] dén [15] trén day, trong d6 vong
A 1a (i) vong di vong don vong c6 tir 5 d&n 6 canh chira mot &én bdn nguyén tir khac
loai dugc chon tir nguyén tir oxy, nguyén tir nito va nguyén tir lwu huynh, hoic (ii)
vong di vong hai vong c6 tir 9 d&én 10 canh chira mot dén bdn nguyén tir khac loai
duogc chon tir nguyén tir oxy, nguyén tit nito va nguyén tir luvu huynh.

[17] Hop chét theo muc bét ky trong s c4c muc [1] dén [15] trén day, trong d6 vong
A 1a vong cacbon don vong C5-6 hodc vong cacbon hai vong C9-10.

[18] Hop chét theo myc [16] trén day, trong d6 vong di vong don vong c6 tir 5 dén 6
canh chita mot dén bén nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén tir
nito va nguyén tir luu huynh 1a thiophen, furan, pyrazol, isoxazol, thiazol hodc pyridin,
va vong di vong hai vong c6 tir 9 &n 10 canh chira m6t &n bdn nguyén tir khac loai
duoc chon tir nguyén tir oxy, nguyén tir nito va nguyén tr lvu huynh 1a benzothiophen,
indol hodc imidazopyridin.

[19] Hop chét theo muc [17] trén day, trong d6 vong cacbon don vong C5-6 la
xyclopentan, xyclohexan, xyclohexen hodc benzen, va vong cacbon hai vong C9-10 1a
naphtalen.

[20] Hop chit theo muc [14] trén day, trong d6 hop chét c6 cong thirc (IV-3) la:

(1) axit cis-4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)xyclohexancarboxylic, hodc

(2) axit rel-[(2R,6S)-4-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)-2,6-dimetyl-1-piperazinyl]axetic.
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[21] Hop chét theo muc [18] trén day, trong d6 hop chét nay c6 cong thirc (IV-2) 14
axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2-metylbenzoic.

[22] Hop chét theo muc [19] trén day, trong d6 hop chét nay c6 cong thirc (IV-2) la:
(1) axit cis-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}xyclohexancarboxylic,

(2) axit trans-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(3) axit trans-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,

(4) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}bixyclo[2.2.2]octan-1-carboxylic,

(5) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-carboxylic,

(6) axit 4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} bixyclo[2.2.2]octan-1-carboxylic,
(7) axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-carboxylic,

(8) axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xo0etyl} bixyclo[2.2.2]octan-1-
carboxylic,

(9) axit (1R,3R)-3-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(10) axit (1R,3R)-3-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(11) axit (1R,3R)-3-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(12) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1]heptan-1-carboxylic,
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(13) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1]heptan-1-carboxylic,

(14) axit trans-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} - 1-metylxyclohexancarboxylic,
(15) axit trans-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -1-metylxyclohexancarboxylic,
(16) axit 2-metoxy-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} benzoic,

(17) axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-carboxylic,

(18) axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1]heptan-1-carboxylic,

(19) axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}bixyclo[2.2.1]heptan-1-carboxylic, hodc

(20) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic.

[23] Hop chit theo muc [19] trén day, trong d6 hop chét nay c6 cong thirc (V) 14 axit
6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-
2,2-dimetyl-6-oxohexanoic.

[24] Duoc phdm chira hop chét c6 cong thirc (I) nhu dugce xéc dinh trong muyc [1] trén
day, mudi ctia né hodc solvat ctia né 1am hoat chét.

[25] Hop chét c6 cong thitc (T) nhu dwge xac dinh trong muc [1] trén day, mudi cua né
hoic solvat ctia n6 sir dung @ phong ngira hoic diéu tri chimg rdi loan bai tiét nuéc
tiéu va/hodc cai thién triéu chimg ctia nd.

[26] Hop chét c6 cong thire (I) nhu dwoc x4c dinh trong muc [1] trén day, mudi cia né
hogic solvat clia né dé phong ngira va/hoic diéu tri ung thw, bénh viém phdi hodc
chl’mg x0 hoa & phéi, bénh cing da, ching dau nhirc, sy r6i loan gdy dau co hodc
bénh viém khop.

[27] Hop chit theo muc [25] trén d4y, trong d6 chimg rbi loan bai tiét nudc tidu 1a
chimg rdi loan bai tiét nudc tiu di kém v6i chimg dau tuyén tién liét.

[28] Hop chit theo muc [25] trén ddy, trong d6 chimg dau ndi niéu dao dwoc lam giam.
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[29] Hop chét theo muc [25] trén day, trong d6 tri€u chimg di kém v&i ching 16i loan
bai tiét nudc tiéu 1a sy cham bai tiét nude tiéu, sy phén tach dong nudc tiéu, su gidn
doan dong nudc tiu, su bai tiét qua dudng tiéu bi cham, su cing théng bai tiét qua
duong tiéu va/hodc su bai tiét han ché.
[31] Duoc phdm lam cham chimg dau ndi niéu dao, chira hop chét c6 cong thirc (I)
nhu duge x4c dinh trong muc [1] trén day, mudi cta n6 hoic solvat ctia né 1am hoat
chét.
[32] Hop chit theo muc [25] néu trén, trong hop chét nay c6 cong thirc (I) nhu duoc
xé4c dinh trong muc [1], mudi cta né hoic solvat ciia né, dugc ding két hop véi chit
chen al, chit rc ché reductaza 5a, chit khang androgen va/hoic chit @c ché
axetylcholinesteraza.
Hiéu qua cla sang ché

Hop chét theo sang ché 1a chét hiéu qua dé phong ngira hoic diéu tri chimg rbi
loan bai tiét nuéc tiéu, ddc biét 13, chimg rdi loan bai tiét nude tiéu di kém voi chimg
dau tuyén tién liét va/hodc cai thién triéu ching cua né.
MO ta vin tit hinh vé

Fig.1 thé hién tic dung (trung binh + bién thién tiéu chuén (n = 3 dén 6)) cua
hop chét (hop chit dugec mé ta trong Vi du 3) dbi véi ching dau ndi ni¢u dao cia
chudt & trang théi gy t€ niéu dao.

Fig.2 thé hién tic dung ctia hop chét (hop chit dugc mé ta trong Vi du 31
(24)) trén chirg dau ndi ni€u dao cia chudt ¢ trang thai gy té niéu dao.
M0 ta chi tiét sing ché

Séng ché dwoc mo ta chi tiét dudi day.

Trong ban mé ta ndy, vi du v& nguyén tir halogen bao gdm nguyén tir flo,
nguyén tir clo, nguyén tir brom va nguyén tir iot.

Trong ban md ta nay, vi du vé nhém C1-3 alkyl bao gdm nhém metyl, nhém
etyl, nhém n-propyl va nhém isopropyl.

Trong ban md ta nay, vi du vé nhém C1-4 alkyl bao gdm nhém metyl, nhém
etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl
va nhém tert-butyl.
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Trong ban md ti ndy, nhém C2-3 alkenylen dé cdp dén nhém etenylen va
nhém propenylen.

Trong bdn mé ta ndy, nhém C2-4 alkenylen d c4p dn nhém etenylen, nhém
propenylen va nhém butenylen.

Trong bin md ti nay, nhém C2-3 alkynylen d&& cdp dén nhém etynylen va
nhém propynylen.

Trong ban mé ta ndy, nhém C2-4 alkynylen & cép dén nhém etynylen, nhém
propynylen va nhdm butynylen.

Trong ban mé ta nay, vi du vé nhém C1-3 alkoxy bao gdm nhém metoxy,
nhém etoxy, nhdm n-propoxy, nhdm isopropoxy va nhém tuong tu.

Trong ban md ta ndy, vi du vé nhém C1-4 alkoxy bao gdm nhém metoxy,
nhom etoxy, nhdm n-propoxy, nhém isopropoxy, nhém n-butoxy, nhém isobutoxy,
nhém sec-butoxy, nhém tert-butoxy va nhom tuong tu.

Trong ban m6 ta nay, vi du vé nhém C1-3 alkylen mach thing bao gdm nhém
metylen, nhém etylen va nhom n-propylen.

Trong ban mé ta ndy, vi du vé nhém C1-4 alkylen mach thing bao gdm nhém
metylen, nhém etylen, nhém n-propylen va nhém n-butylen.

Trong ban mé ta ndy, vi du vé nhém C1-3 haloalkyl bao gdm nhém flometyl,
nhém clometyl, nhom bromometyl, nhém iodometyl, nhém diflometyl, nhém
triflometyl, nhém 1-floetyl, nhém 2-floetyl, nhém 2-cloetyl, nhém pentafloetyl, nhém
1-flopropyl, nhém 2-clopropyl, nhém 3-flopropyl, nhém 3-clopropyl va nhém tuong
tur.

Trong ban md ta ndy, vi du vé nhém C1-4 haloalkyl bao gdm nhém flometyl,
nhém clometyl, nhém bromometyl, nhém iodometyl, nhém diflometyl, nhém
triflometyl, nhém 1-floetyl, nhdm 2-floetyl, nhom 2-cloetyl, nhdm pentafloetyl, nhém
1-flopropyl, nhém 2-clopropyl, nhém 3-flopropyl, nhdm 3-clopropyl, nhém 4,4,4-
triflobutyl, nhoém 4-bromobutyl va nhém tuong tu.

Trong ban mé ta ndy, vi du vé nhém Cl-3 haloalkoxy bao gbm nhém
triflometoxy, nhom triclometoxy, nhém clometoxy, nhém bromometoxy, nhém

flometoxy, nhém iodometoxy, nhdm diflometoxy, nhom dibromometoxy, nhom 2-
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cloetoxy, nhém 2,2,2-trifloetoxy, nhém 2,2,2-tricloetoxy, nhém 3-bromopropoxy,
nhom 3-clopropoxy, nhém 2,3-diclopropoxy va nhém tuong tu.

Trong ban md ta ndy, vi du vé nhém Cl-4 haloalkoxy bao gdm nhém
triflometoxy, nhém triclometoxy, nhém clometoxy, nhém bromometoxy, nhém
flometoxy, nhém iodometoxy, nhém diflometoxy, nhém dibromometoxy, nhém 2-
cloetoxy, nhém 2,2,2-trifloetoxy, nhém 2,2,2-tricloetoxy, nhém 3-bromopropoxy,
nhoém 3-clopropoxy, nhém 2,3-diclopropoxy, nhém 1-flobutoxy, nhém 4-flobutoxy,
nhom 1-clobutoxy va nhém tuong tu.

Trong ban md ti ndy, vi du vé nhém C1-3 alkylsulfonyl bao gdm nhém
metylsulfonyl, nhém etylsulfonyl, nhém propylsulfonyl va nhém tuong tu.

Trong ban md ti ndy, vi du vé nhém C3-5 xycloalkyl bao gdm nhém
xyclopropyl, nhdm xyclobutyl va nhém xyclopentyl.

Trong ban md ta nay, vi du v& "vong cacbon don vong C3-7" dugc dic trung
bdi vong A bao gdm xyclopropan, xyclobutan, xyclopentan, xyclohexan, xyclobuten,
xyclopenten, xyclohexen, xyclopentadien, xyclohexadien, benzen, xycloheptan,
xyclohepten, xycloheptadien va hop chét twong tu, vi du vé "vong cacbon don vong
C5-6" bao gdm xyclopentan, xyclohexan, xyclopenten, xyclohexen, xyclopentadien,
xyclohexadien, benzen va hop chit tuong tu, vi du v& "vong cacbon hai vong C8-10"
bao gdm pentalen, perhydropentalen, inden, perhydroinden, indan, azulen,
perhydroazulen, naphtalen, dihydronaphtalen, tetrahydronaphtalen, perhydronaphtalen
va hop chét tuong tw, va vi du vé "vong cacbon hai vong C9-10" bao gdm inden,
perhydroinden, indan, azulen, perhydroazulen, naphtalen, dihydronaphtalen,
tetrahydronaphtalen, perhydronaphtalen va hop chét twong tu.

Trong khi d6, trong ban md t nay, vi du vé "vong di vong don vong cé tir 4
dén 7 canh chia mot dén bdn nguyén tur khéac loai dugc chon tir nguyén tr oxy,
nguyén tir nito va nguyén tir luu huynh" dugc dic trung bai vong A bao gdm azetidin,
oxetan, thietan, pyrol, oxazol, isoxazol, thiazol, isothiazol, pyrolin, pyrolidin,
dihydrooxazol, tetrahydrooxazol, dihydroisoxazol, tetrahydroisoxazol, dihydrothiazol,
tetrahydrothiazol, dihydroisothiazol, tetrahydroisothiazol, imidazol, pyrazol, furazan,
oxadiazol, thiadiazol, imidazolin, imidazolidin, pyrazolin, pyrazolidin, dihydrofurazan,

tetrahydrofurazan,  dihydrooxadiazol, tetrahydrooxadiazol,  dihydrothiadiazol,
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tetrahydrothiadiazol, triazol, triazolin, triazolidin, tetrazol, tetrazolin, tetrazolidin,
furan, dihydrofuran, tetrahydrofuran, dioxolan, thiophen, dihydrothiophen,
tetrahydrothiophen,  dithiolan, pyridin, oxazin, thiazin, dihydropyridin,
tetrahydropyridin, piperidin, dihydrooxazin, tetrahydrooxazin, dihydrothiazin,
tetrahydrothiazin, morpholin, thiomorpholin, pyrazin, pyrimidin, pyridazin, oxadiazin,
thiadiazin, dihydropyrazin, tetrahydropyrazin, piperazin, dihydropyrimidin,
tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin, tetrahydropyridazin,
perhydropyridazin,  dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiadiazin,
tetrahydrothiadiazin, pyran, dihydropyran, tetrahydropyran, oxathian, dioxan,
thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithian, azepin, diazepin, oxepin,
thiepin, = oxazepin, oxadiazepin, thiazepin, thiadiazepin, dihydroazepin,
tetrahydroazepin, perhydroazepin, dihydrodiazepin, tetrahydrodiazepin,
perhydrodiazepin, dihydrooxepin, tetrahydrooxepin, perhydrooxepin, dihydrothiepin,
tetrahydrothiepin, perhydrothiepin, dihydrooxazepin, tetrahydrooxazepin,
perhydrooxazepin, dihydrooxadiazepin, tetrahydrooxadiazepin, perhydrooxadiazepin,
dihydrothiazepin, tetrahydrothiazepin, perhydrothiazepin, dihydrothiadiazepin,
tetrahydrothiadiazepin, perhydrothiadiazepin va hop chét twong tu, va vi du vé "vong
di vong don vong cé tir 5 dén 6 canh chira mot dén bén nguyén tir khéc loai dugc chon
tlr nguyén tir oXy, nguyén tir nito va nguyén tir luu huynh" bao gdm pyrol, oxazol,
isoxazol, thiazol, isothiazol, pyrolin, pyrolidin, dihydrooxazol, tetrahydrooxazol,
dihydroisoxazol, tetrahydroisoxazol, dihydrothiazol, tetrahydrothiazol,
dihydroisothiazol, tetrahydroisothiazol, imidazol, pyrazol, furazan, oxadiazol,
thiadiazol, imidazolin, imidazolidin, pyrazolin, pyrazolidin, dihydrofurazan,
tetrahydrofurazan,  dihydrooxadiazol, tetrahydrooxadiazol,  dihydrothiadiazol,
tetrahydrothiadiazol, triazol, triazolin, triazolidin, tetrazol, tetrazolin, tetrazolidin,
furan, dihydrofuran, tetrahydrofuran, dioxolan, thiophen, dihydrothiophen,
tetrahydrothiophen,  dithiolan, pyridin, oxazin, thiazin, dihydropyridin,
tetrahydropyridin, piperidin, dihydrooxazin, tetrahydrooxazin, dihydrothiazin,
tetrahydrothiazin, morpholin, thiomorpholin, pyrazin, pyrimidin, pyridazin, oxadiazin,
thiadiazin, dihydropyrazin, tetrahydropyrazin, piperazin, dihydropyrimidin,
tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin, tetrahydropyridazin,
perhydropyridazin, dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiadiazin,
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tetrahydrothiadiazin, pyran, dihydropyran, tetrahydropyran, oxathian, dioxan,
thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithian va hop chét twong tu.

Trong bin md ta nay, vi du vé& "vong di vong hai vong c6 tir 8 dén 10 canh
chita mét dén bdn nguyén tir khéc loai dugc chon tir nguyén tir oxy, nguyén tir nito va
nguyén t& luu huynh" dugc dic trung boi vong A bao gdm thienopyrazol,
thienoimidazol, pyrazolothiazol, indol, isoindol, indolizin, benzofuran, isobenzofuran,
benzothiophen, isobenzothiophen, indazol, purin, benzoxazol, benzothiazol,
benzoimidazol, imidazopyridin, benzofurazan, benzothiadiazol, benzotriazol, indolin,
isoindolin,  dihydrobenzofuran,  perhydrobenzofuran,  dihydroisobenzofuran,
perhydroisobenzofuran, dihydrobenzothiophen, perhydrobenzothiophen,
dihydroisobenzothiophen, perhydroisobenzothiophen, dihydroindazol,
perhydroindazol, dihydrobenzoxazol, perhydrobenzoxazol, dihydrobenzothiazol,
perhydrobenzothiazol, dihydrobenzoimidazol, perhydrobenzoimidazol, dioxaindan,
benzodithiolan, dithianaphtalen, quinolin, isoquinolin, quinolizin, phthalazin, pteridin,
naphthyridin, quinoxalin, quinazolin, xinnolin, chromen, dihydroquinolin,
tetrahydroquinolin, perhydroquinolin, dihydroisoquinolin, tetrahydroisoquinolin,
perhydroisoquinolin, dihydrophthalazin, tetrahydrophthalazin, perhydrophthalazin,
dihydronaphthyridin, tetrahydronaphthyridin, perhydronaphthyridin,
dihydroquinoxalin, tetrahydroquinoxalin, perhydroquinoxalin, dihydroquinazolin,
tetrahydroquinazolin, perhydroquinazolin, dihydroxinnolin, tetrahydroxinnolin,
perhydroxinnolin,  benzoxathian, dihydrobenzoxazin, dihydrobenzothiazin,
pyrazinomorpholin, benzodioxan, chroman, benzodithian hop chét trong tu, va vi du
vé "vong di vong hai vong ¢ tir 9 dén 10 canh chira mot dén bdn nguyén tir khac loai
dugc chon tir nguyén tir oxy, nguyén tlr nito va nguyén tir luvu huynh" dugc dic trung
b&éi vong A bao g@)m indol, isoindol, indolizin, benzofuran, isobenzofuran,
benzothiophen, isobenzothiophen, indazol, purin, benzoxazol, benzothiazol,
benzoimidazol, imidazopyridin, benzofurazan, benzothiadiazol, benzotriazol, indolin,
isoindolin,  dihydrobenzofuran, = perhydrobenzofuran, = dihydroisobenzofuran,
perhydroisobenzofuran, dihydrobenzothiophen, perhydrobenzothiophen,
dihydroisobenzothiophen, perhydroisobenzothiophen, dihydroindazol,
perhydroindazol, dihydrobenzoxazol, perhydrobenzoxazol, dihydrobenzothiazol,

perhydrobenzothiazol, dihydrobenzoimidazol, perhydrobenzoimidazol, dioxaindan,
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benzodithiolan, dithianaphtalen, quinolin, isoquinolin, quinolizin, phthalazin, pteridin,
naphthyridin, quinoxalin, quinazolin, xinnolin, chromen, dihydroquinolin,
tetrahydroquinolin, perhydroquinolin, dihydroisoquinolin, tetrahydroisoquinolin,
perhydroisoquinolin, dihydrophthalazin, tetrahydrophthalazin, perhydrophthalazin,
dihydronaphthyridin, tetrahydronaphthyridin, perhydronaphthyridin,
dihydroquinoxalin, tetrahydroquinoxalin, perhydroquinoxalin, dihydroquinazolin,
tetrahydroquinazolin, perhydroquinazolin, dihydroxinnolin, tetrahydroxinnolin,
perhydroxinnolin, benzoxathian, dihydrobenzoxazin, dihydrobenzothiazin,
pyrazinomorpholin, benzodioxan, chroman, benzodithian va hop chét twong tu.

Trong ban md ta nay, vi du vé& "vong don vong c6 tir 3 dén 7 canh" tiy y dugc
thé bang moét dén nim R”" dwoc dic trung bdi U bao gdm xyclopropan, xyclobutan,
xyclobuten, xyclobutadien, oxiran, aziridin, thiiran, azetidin, oxetan, thietan,
xyclopentan, xyclohexan, xyclopenten, xyclohexen, xyclopentadien, xyclohexadien,
benzen, xycloheptan, xyclohepten, xycloheptadien, pyrol, oxazol, isoxazol, thiazol,
isothiazol, pyrolin, pyrolidin, dihydrooxazol, tetrahydrooxazol, dihydroisoxazol,
tetrahydroisoxazol, dihydrothiazol, tetrahydrothiazol, dihydroisothiazol,
tetrahydroisothiazol, imidazol, pyrazol, furazan, oxadiazol, thiadiazol, imidazolin,
imidazolidin,  pyrazolin,  pyrazolidin,  dihydrofurazan, tetrahydrofurazan,
dihydrooxadiazol, tetrahydrooxadiazol, dihydrothiadiazol, tetrahydrothiadiazol, triazol,
triazolin, triazolidin, tetrazol, tetrazolin, tetrazolidin, furan, dihydrofuran,
tetrahydrofuran, dioxolan, thiophen, dihydrothiophen, tetrahydrothiophen, dithiolan,
pyridin, oxazin, thiazin, dihydropyridin, tetrahydropyridin, piperidin, dihydrooxazin,
tetrahydrooxazin, dihydrothiazin, tetrahydrothiazin, morpholin, thiomorpholin,
pyrazin,  pyrimidin,  pyridazin, oxadiazin, thiadiazin, = dihydropyrazin,
tetrahydropyrazin, piperazin, dihydropyrimidin, tetrahydropyrimidin,
perhydropyrimidin, dihydropyridazin, tetrahydropyridazin, perhydropyridazin,
dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiadiazin, tetrahydrothiadiazin, pyran,
dihydropyran, tetrahydropyran, oxathian, dioxan, thiopyran, dihydrothiopyran,
tetrahydrothiopyran, dithian, azepin, diazepin, oxepin, thiepin, oxazepin, oxadiazepin,
thiazepin, thiadiazepin, dihydroazepin, tetrahydroazepin, perhydroazepin,
dihydrodiazepin, tetrahydrodiazepin, perhydrodiazepin, dihydrooxepin,
tetrahydrooxepin, perhydrooxepin, dihydrothiepin, tetrahydrothiepin, perhydrothiepin,
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dihydrooxazepin, tetrahydrooxazepin, perhydrooxazepin, dihydrooxadiazepin,
tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiazepin, tetrahydrothiazepin,
perhydrothiazepin, dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin
va hop chét tuong tu.

Trong ban md ta ndy, vi du vé "vong don c6 tir 5 &n 7 canh" tiy y dugc thé
bing mdt dén nim R" dugc dic trung boi U! bao gdm xyclopentan, xyclohexan,
xyclopenten, xyclohexen, xyclopentadien, xyclohexadien, benzen, xycloheptan,
xyclohepten, xycloheptadien, pyrol, oxazol, isoxazol, thiazol, isothiazol, pyrolin,
pyrolidin, dihydrooxazol, tetrahydrooxazol, dihydroisoxazol, tetrahydroisoxazol,
dihydrothiazol, tetrahydrothiazol, dihydroisothiazol, tetrahydroisothiazol, imidazol,
pyrazol, furazan, oxadiazol, thiadiazol, imidazolin, imidazolidin, pyrazolin,
pyrazolidin, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazol,
tetrahydrooxadiazol, dihydrothiadiazol, tetrahydrothiadiazol, triazol, triazolin,
triazolidin, tetrazol, tetrazolin, tetrazolidin, furan, dihydrofuran, tetrahydrofuran,
dioxolan, thiophen, dihydrothiophen, tetrahydrothiophen, dithiolan, pyridin, oxazin,
thiazin, dihydropyridin, tetrahydropyridin, piperidin, dihydrooxazin, tetrahydrooxazin,
dihydrothiazin, tetrahydrothiazin, morpholin, thiomorpholin, pyrazin, pyrimidin,
pyridazin, oxadiazin, thiadiazin, dihydropyrazin, tetrahydropyrazin, piperazin,
dihydropyrimidin, tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin,
tetrahydropyridazin, perhydropyridazin, dihydrooxadiazin, tetrahydrooxadiazin,
dihydrothiadiazin, tetrahydrothiadiazin, pyran, dihydropyran, tetrahydropyran,
oxathian, dioxan, thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithian, azepin,
diazepin, oxepin, thiepin, oxazepin, oxadiazepin, thiazepin, thiadiazepin,
dihydroazepin, tetrahydroazepin, perhydroazepin, dihydrodiazepin, tetrahydrodiazepin,
perhydrodiazepin, dihydrooxepin, tetrahydrooxepin, perhydrooxepin, dihydrothiepin,
tetrahydrothiepin, perhydrothiepin, dihydrooxazepin, tetrahydrooxazepin,
perhydrooxazepin, dihydrooxadiazepin, tetrahydrooxadiazepin, perhydrooxadiazepin,
dihydrothiazepin, tetrahydrothiazepin, perhydrothiazepin, dihydrothiadiazepin,
tetrahydrothiadiazepin, perhydrothiadiazepin va hop chét twong tu.

Trong ban mé ta nay, khi "vong don vong c6 tir 3 dén 7 canh" trong "vong
don vong c6 tir 3 dén 7 canh tiy y duogc thé bang mot dén nam R”" duoc dic trung boi

U la “vong cacbon don vong C3-7", vi du vé "vong cacbon don vong C3-7" bao gdbm
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Xyclopropan, xyclobutan, xyclobuten, xyclobutadien, xyclopentan, xyclohexan,
xyclopenten, xyclohexen, xyclopentadien, xyclohexadien, benzen, xycloheptan,
xyclohepten va xycloheptadien, trong d6, vi du vé vong cacbon thom don vong C3-7
bao gém benzen va vi du vé& "vong cacbon khong thom don vong C3-7" bao gdm
Xyclopropan, xyclobutan, xyclobuten, xyclobutadien, xyclopentan, xyclohexan,
xyclopenten, xyclohexen, xyclopentadien, xyclohexadien, xycloheptan, xyclohepten
va xycloheptadien.

Trong ban mé ti ndy, khi "vong don c6 tir 5 dén 7 canh" trong "vong don c6
tir 5 dén 7 canh tiy y dugc thé bing mot dén nam R7" dugc dic trung béi U hodc Ul
1a “vong cacbon don vong C5-7", vi du vé "vong cacbon don vong C5-7" bao gbm
xyclopentan, xyclohexan, xyclopenten, xyclohexen, xyclopentadien, xyclohexadien,
benzen, xycloheptan, xyclohepten va xycloheptadien, trong d6, vi du v& vong cacbon
thom don vong C5-7 bao gdm benzen va vi du vé& "vong cacbon khong thom don vong
C5-7" bao gdm xyclopentan, xyclohexan, xyclopenten, xyclohexen, xyclopentadien,
xyclohexadien, xycloheptan, xyclohepten va xycloheptadien.

Trong ban mo ta nay, khi "vong don vong c6 tir 3 dén 7 canh" trong "vong
don vong cé tir 3 dén 7 canh tuy y dugc thé béng mot dn nim R duoc dic trung bdi
U 1a “vong di vong don vong c6 tir 3 dén 7 canh chira mot dén bbn nguyén tir khac
loai dugc chon tir nguyén tir oxy, nguyén tir nito va nguyén tr lvu huynh", vi du vé
"vong di vong don vong c6 tir 3 dén 7 canh chira mot dén bdn nguyén tir khac loai
dugc chon tir nguyén tir oxy, nguyén tir nito va nguyén tir lvu huynh" bao gém oxiran,
aziridin, thiiran, azetidin, oxetan, thietan, pyrol, oxazol, isoxazol, thiazol, isothiazol,
pyrolin, pyrolidin, dihydrooxazol, tetrahydrooxazol, dihydroisoxazol,
tetrahydroisoxazol, dihydrothiazol, tetrahydrothiazol, dihydroisothiazol,
tetrahydroisothiazol, imidazol, pyrazol, furazan, oxadiazol, thiadiazol, imidazolin,
imidazolidin,  pyrazolin,  pyrazolidin,  dihydrofurazan, tetrahydrofurazan,
dihydrooxadiazol, tetrahydrooxadiazol, dihydrothiadiazol, tetrahydrothiadiazol, triazol,
triazolin, triazolidin, tetrazol, tetrazolin, tetrazolidin, furan, dihydrofuran,
tetrahydrofuran, dioxolan, thiophen, dihydrothiophen, tetrahydrothiophen, dithiolan,
pyridin, oxazin, thiazin, dihydropyridin, tetrahydropyridin, piperidin, dihydrooxazin,
tetrahydrooxazin, dihydrothiazin, tetrahydrothiazin, morpholin, thiomorpholin,

pyrazin, pyrimidin, pyridazin, oxadiazin, thiadiazin, dihydropyrazin,
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tetrahydropyrazin, piperazin, dihydropyrimidin, tetrahydropyrimidin,
perhydropyrimidin,  dihydropyridazin, tetrahydropyridazin, perhydropyridazin,
dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiadiazin, tetrahydrothiadiazin, pyran,
dihydropyran, tetrahydropyran, oxathian, dioxan, thiopyran, dihydrothiopyran,
tetrahydrothiopyran, dithian, azepin, diazepin, oxepin, thiepin, 6xazepin, oxadiazepin,
thiazepin,  thiadiazepin, dihydroazepin, tetrahydroazepin,  perhydroazepin,
dihydrodiazepin, tetrahydrodiazepin, perhydrodiazepin, dihydrooxepin,
tetrahydrooxepin, perhydrooxepin, dihydrothiepin, tetrahydrothiepin, perhydrothiepin,
dihydrooxazepin, tetrahydrooxazepin, perhydrooxazepin, dihydrooxadiazepin,
tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiazepin, tetrahydrothiazepin,
perhydrothiazepin, dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin

AN

va hop chét tuong tu, trong d6, vi du vé "vong di vong thom don vong c6 tir 3 dén 7
canh chira mot dén bbn nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén tir
nito va nguyén tir luu huynh" bao gdm pyrol, imidazol, triazol, tetrazol, pyrazol, furan,
thiophen, oxazol, isoxazol, thiazol, isothiazol, furazan, oxadiazol, thiadiazol, pyridin,
pyrazin, pyrimidin va pyridazin, va vi du vé "vong di vong khéng thom don vong c6
tr 3 dén 7 canh" bao g@)m oxiran, aziridin, thiiran, azetidin, oxetan, thietan, pyrolin,
pyrolidin, imidazolin, imidazolidin, triazolin, triazolidin, tetrazolin, tetrazolidin,
pyrazolin,  pyrazolidin,  dihydrofuran,  tetrahydrofuran,  dihydrothiophen,
tetrahydrothiophen, dihydrooxazol, tetrahydrooxazol, dihydroisoxazol,
tetrahydroisoxazol, dihydrothiazol, tetrahydrothiazol, dihydroisothiazol,
tetrahydroisothiazol, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazol,
tetrahydrooxadiazol, dihydrothiadiazol, tetrahydrothiadiazol, dioxolan, dithiolan,
pyran, thiopyran, oxazin, oxadiazin, thiazin, thiadiazin, dihydropyridin,
tetrahydropyridin,  piperidin, dihydropyrazin, tetrahydropyrazin, piperazin,
dihydropyrimidin, tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin,
tetrahydropyridazin, perhydropyridazin, dihydropyran, tetrahydropyran,
dihydrothiopyran, tetrahydrothiopyran, dihydrooxazin, tetrahydrooxazin,
dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiazin, tetrahydrothiazin,
dihydrothiadiazin, tetrahydrothiadiazin, morpholin, thiomorpholin, oxathian, dioxan,
dithian, azepin, diazepin, oxepin, thiepin, oxazepin, oxadiazepin, thiazepin,

thiadiazepin, dihydroazepin, tetrahydroazepin, perhydroazepin, dihydrodiazepin,
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tetrahydrodiazepin, perhydrodiazepin, dihydrooxepin, tetrahydrooxepin,
perhydrooxepin, dihydrothiepin, tetrahydrothiepin, perhydrothiepin, dihydrooxazepin,
tetrahydrooxazepin, perhydrooxazepin, dihydrooxadiazepin, tetrahydrooxadiazepin,
perhydrooxadiazepin, dihydrothiazepin, tetrahydrothiazepin, perhydrothiazepin,
dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin va hgp chét turong
tu.

Trong ban mé ta nay, khi "vong don c6 tir 5 dén 7 canh” trong "vong don c6
tir 5 d&n 7 canh tily y dugc thé bang mot dén nim R™ dwoc dic trung bsi U! 14 “vong
di vong don vong c6 tir 5 dén 7 canh chita mét dn bén nguyén tir khac loai dwoc chon
tir nguyén tlr oxy, nguyén tir nito va nguyén tir lru huynh", vi du v& "vong di vong
don vong cé tir 5 dén 7 canh chira mot dén bbn nguyén tir khac loai dugc chon tir
nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh" bao gdm pyrol, oxazol,
isoxazol, thiazol, isothiazol, pyrolin, pyrolidin, dihydrooxazol, tetrahydrooxazol,
dihydroisoxazol, tetrahydroisoxazol, dihydrothiazol, tetrahydrothiazol,
dihydroisothiazol, tetrahydroisothiazol, imidazol, pyrazol, furazan, oxadiazol,
thiadiazol, imidazolin, imidazolidin, pyrazolin, pyrazolidin, dihydrofurazan,
tetrahydrofurazan,  dihydrooxadiazol, tetrahydrooxadiazol,  dihydrothiadiazol,
tetrahydrothiadiazol, triazol, triazolin, triazolidin, tetrazol, tetrazolin, tetrazolidin,
furan, dihydrofuran, tetrahydrofuran, dioxolan, thiophen, dihydrothiophen,
tetrahydrothiophen,  dithiolan, pyridin, oxazin, thiazin, dihydropyridin,
tetrahydropyridin, piperidin, dihydrooxazin, tetrahydrooxazin, dihydrothiazin,
tetrahydrothiazin, morpholin, thiomorpholin, pyrazin, pyrimidin, pyridazin, oxadiazin,
thiadiazin, dihydropyrazin, tetrahydropyrazin, piperazin, dihydropyrimidin,
tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin, tetrahydropyridazin,
perhydropyridazin, dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiadiazin,
tetrahydrothiadiazin, pyran, dihydropyran, tetrahydropyran, oxathian, dioxan,
thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithian, azepin, diazepin, oxepin,
thiepin, oxazepin, oxadiazepin, thiazepin, thiadiazepin, dihydroazepin,
tetrahydroazepin, perhydroazepin, dihydrodiazepin, tetrahydrodiazepin,
perhydrodiazepin, dihydrooxepin, tetrahydrooxepin, perhydrooxepin, dihydrothiepin,
tetrahydrothiepin, perhydrothiepin, dihydrooxazepin, tetrahydrooxazepin,

perhydrooxazepin, dihydrooxadiazepin, tetrahydrooxadiazepin, perhydrooxadiazepin,
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dihydrothiazepin, tetrahydrothiazepin, perhydrothiazepin, dihydrothiadiazepin,
tetrahydrothiadiazepin, perhydrothiadiazepin va hop chét twong tu, trong d6, vi du vé
"vong di vong thom don vong c6 tir 5 &én 7 canh vong chita mét dén bbn nguyén tur
khéc loai dugc chon tlir nguyén tir oxy, nguyén tr nito va nguyén ti luu huynh" bao
gdm pyrol, imidazol, triazol, tetrazol, pyrazol, furan, thiophen, oxazol, isoxazol,

thiazol, isothiazol, furazan, oxadiazol, thiadiazol, pyridin, pyrazin, pyrimidin va

1
An

pyridazin, va vi dy ve€ "vong di vong khong thom don vong c6 tir 5 dén 7 canh" bao
gff)m pyrolin, pyrolidin, imidazolin, imidazolidin, triazolin, triazolidin, tetrazolin,
tetrazolidin, pyrazolin, pyrazolidin, dihydrofuran, tetrahydrofuran, dihydrothiophen,
tetrahydrothiophen, dihydrooxazol, tetrahydrooxazol, dihydroisoxazol,
tetrahydroisoxazol, dihydrothiazol, tetrahydrothiazol, dihydroisothiazol,
tetrahydroisothiazol, dihydrofurazan,  tetrahydrofurazan, dihydrooxadiazol,
tetrahydrooxadiazol, dihydrothiadiazol, tetrahydrothiadiazol, dioxolan, dithiolan,
pyran, thiopyran, oxazin, oxadiazin, thiazin, thiadiazin, dihydropyridin,
tetrahydropyridin,  piperidin, dihydropyrazin, tetrahydropyrazin, piperazin,
dihydropyrimidin, tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin,
tetrahydropyridazin, perhydropyridazin, dihydropyran, tetrahydropyran,
dihydrothiopyran, tetrahydrothiopyran, dihydrooxazin, tetrahydrooxazin,
dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiazin, tetrahydrothiazin,
dihydrothiadiazin, tetrahydrothiadiazin, morpholin, thiomorpholin, oxathian, dioxan,
dithian, azepin, diazepin, oxepin, thiepin, oxazepin, oxadiazepin, thiazepin,
thiadiazepin, dihydroazepin, tetrahydroazepin, perhydroazepin, dihydrodiazepin,
tetrahydrodiazepin, perhydrodiazepin, dihydrooxepin, tetrahydrooxepin,
perhydrooxepin, dihydrothiepin, tetrahydrothiepin, perhydrothiepin, dihydrooxazepin,
tetrahydrooxazepin, perhydrooxazepin, dihydrooxadiazepin, tetrahydrooxadiazepin,
perhydrooxadiazepin, dihydrothiazepin, tetrahydrothiazepin, perhydrothiazepin,
dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin va hop chit tuong
tu.

Trong ban moé ta ndy, vi du v& "vong cacbon c¢6 cau ndi C5-10" trong "vong
cacbon c6 ciu nbi C5-10 tuy y dugc thé bing mot dén nim R™" duoc dic trung béi U
hoic U! bao gdm bixyclo[1.1.1]pentan, bixyclo[2.1.1]Thexan, bixyclo[2.2.1]heptan,
bixyclo[2.2.1]hept-2-en, bixyclo[3.1.1]heptan, bixyclo[3.1.1]hept-2-en,
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bixyclo[2.2.2]octan, bixyclo[3.2.1]octan, bixyclo[2.2.2]oct-2-en, bixyclo[3.3.1]nonan,

bixyclo[3.2.2]nonan, adamantan, noradamantan va hop chét tuong tu.

Y
AN

Trong ban md ta nay, vi du vé "vong di vong c6 cau nbi c6 tir 5 &n 10 canh"
trong "vong di vong c¢6 cau ndi c6 tir 5 dén 10 canh tiy ¥ duoc thé bing mot dén nim
R™ dugc dic trung boi U hoic U' bao gbm azabixyclo[2.1.1]hexan,
azabixyclo[2.2.1]heptan, oxabixyclo[2.2.1]heptan, azabixyclo[3.1.1]heptan,
azabixyclo[3.2.1]octan, oxabixyclo[3.2.1]octan, azabixyclo[2.2.2]octan,
diazabixyclo[2.2.2]octan, 1-azatrixyclo[3.3.1.13>7]decan, 3-azabixyclo[3.3.1]nonan,
3,7-diazabixyclo[3.3.1]nonan va hop chét twong tu.

Trong ban mb ta ndy, “vong don c6 tir 5 dén 7 canh” dugc diic trung bdi vong
AS 14 nhu dugc x4c dinh trong “vong don c6 tir 5 dén 7 canh” dugc dic trung boi UL,

Trong bin md ta nay, vi du vé& “tlly ¥ nguyén tr lvu huynh dugc oxy héa”
duoc dic trung bdi Z bao gdm nguyén tir lwu huynh, -SO- hoc -SO;-.

Theo sang ché, vong A 6t hon 1 (i) vong cacbon don vong C3-6 hoic (ii)
vong di vong don vong co tir 4 dén 6 canh chira mot dén bdn nguyén tir khac loai
dugc chon tir nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh, tét hon nita 12 (i)
vong cacbon don vong C5-6, hoic (ii) vong di vong don vong c6 tir 5 &én 6 canh chira
mdt dn bdn nguyén tir khac loai dwgc chon tir nguyén tr oxy, nguyén tr nito va
nguyén tir lwu huynh, t6t hon nita 13 xycloheptan, xyclohexan, xyclohexen hoic
benzen, hodc thiophen, furan, pyrazol, isooxazol, thiazol hodc pyridin, va most
preferably xyclohexan, benzen, thiophen, pyridin, thiazol hodc pyrazol.

Theo séng ché, R! t6t hon 13 nguyén tir halogen, nhém C1-3 haloalkyl hozc
nhém C1-3 haloalkoxy, va t6t hon nita 12 nguyén tir halogen hoic nhém C1-3
haloalkyl.

Theo séng ché, Z t6t hon 13 nhém metylen.

Theo sang ché, W t6t hon 1a lién két khi Z 13 nhém metylen, va W 1a nhém
metylen hodc nhom etylen khi Z 1a nguyén tir oxy hodc tuy y nguyén tir lvu huynh
dugc oxy hoa.

Theo sang ché, “vong don c6 tir 5 dén 7 canh” trong “vong don c6 tir 5 dén 7
canh tlly ¥ duoc thé bing mét dén nim R’ (trong nhém nay, R7 1a nhu duge xac dinh

trén day)” duoc dic trung béi U t6t hon 1a vong cacbon don vong C5-7 va vong di
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vong khéng thom don vong c6 tir 5 dén 7 canh, t6t hon nita 14 benzen, xyclohexan,
xyclopentan, pyrolidin, piperazin va piperidin, va t5t hon nira 14 benzen, xyclopentan
hodc xyclohexan. “Vong cacbon c6 ciu ndi C5-10” trong “vong cacbon c6 ciu nbi
C5-10 tiy ¥y dugc thé bing mét dén nim R7  dwoc dic trung boi U hodic U! tdt hon 1a
bixyclo[2.2.1]heptan hodc bixyclo[2.2.2]octan.

Theo séng ché, Y t6t hon 14 nhém alkylen C1-3 mach thing tiy y duoc thé
bang mét hogc hai R8 (trong nhém nay, R® 1a nhu duoc x4c dinh trén déy), tét hon nira
12 nhém metylen hodic nhém etylen, tily y dugc thé bing mot hodc hai R® (trong cac
nhém nay, R® 1a nhu duge x4c dinh trén dy), va t6t hon nita 1a nhém metylen khong

duoc thé.

Theo séng ché, khi U 1a vong don vong c6 tir 3 &&n 7 canh, vong cacbon c6
cdu nbi C5-10 hoic vong di vong cb ciu nbi cé tir 5 dén 10 canh, tiy v dugc thé bing
mot dén nam R’ (trong cic nhém nay, R7 14 nhu dwoc x4c dinh trén day), hop chét
trong d6 Y 1a nhém metylen hoic nhém etylen, tiy y dugc thé bing mét hoic hai R8
(trong céc nhém ndy, R® 1a nhu dugc x4c dinh trén day) va T 1a lién két, hodc nhém
metylen hoic nhém etylen, tly y dugc thé bing mét hogic hai R® (trong c4c nhém nay,
R’ 13 nhu duge x4c dinh trén day) 1a dwoc wu tién, hop chit trong d6 Y 13 nhém
metylen khong dugc thé va T 1a lién két hoic nhém metylen khong dugc thé dugc vu
tién hon, va hop chit trong d6 Y 1a nhém metylen khéng dugc thé, va T 1a lién két
duoc uu ti€n hon nita.

Theo sang ché, khi U 1a nhém metylen, nguyén tir oxy hodc -NR®- (trong
nhém nay, R® 14 nhu duogc x4c dinh trén day), hop chit trong d6 Y 12 nhém metylen
khong dugc thé va T 12 nhém etylen tity ¥ dwoc thé bing mot hoic hai RS (trong nhém
ndy, R’ 12 nhu dugc xé4c dinh trén day) 1a dugc uu tién.

Theo sang ché, hop chit c6 cong thirc (I) tét hon 13 hop chét c6 cong thirc (II):

T OR*

X X.
~i 1
YUY
7—W ()
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trong d6 tAt ca cac ky hiéu 1a nhu duoc x4c dinh trén day), t6t hon nita 1a hop chit c6
cdng thac (II):

()

trong d6 tit ca cac ky hiéu la nhu dugc x4c dinh trén day) hoic hop chit ¢ cong thirc
Im-1):

3; 3b
(R?), ~ R R
T~

(RW@

trong d6 tit ca cac ky hiéu 1 nhu dugc x4c dinh trén day), va tdt hon nira la hop chit

c6 cong thic (IV):

OR*

/N NTY\U/T\H/

o (1)

(Rz)q R3a R3b
L
\
N

7-W o )

trong d6 tt ca cac ky hiéu 1a nhur dugc xac dinh trén day) hoic hop chit c6 cong thirc
aV-1):
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Ry ~ RER®
T~

(7 o
/N N\[(Y\U/T\ﬂ/
7—W fo) o] (Iv-1)

(R1)r@

trong d6 tht ca cac ky hiéu la nhu dugc xac dinh trén day.
Trong ban md ta nay, hop chét c6 cong thirc (IV), khi U 13 vong don c6 tir 5
dén 7 canh hoic vong cacbon ¢6 cAu nbi C5-10, tuy y dugc thé béng mot dén ndm R7

(trong cac nhém nay, R7 1a nhur duge x4c dinh trén day), hop chit c6 cong thirc (IV-2):

(R%)q

N Y1\ 1’T1
D \o( v-2)
(R O

trong d6 U' 1 vong don c6 tlr 5 &én 7 canh hodc vong cacbon c6 cau nbi C5-10, tiy y

dugc thé bing mot &&n nam R’ (trong cac nhém nay, R7 1a nhu dwoc x4c dinh trén
day), Y! 12 nhém metylen hoic nhém etylen, tiy y dugc thé bing mot hogc hai R8, T!
12 lién két, hodc nhom metylen hodc nhém etylen, tiy y dugc thé béng mot hodc hai
R®, va cac ky hiéu khac 1 nhu duge x4c dinh trén dy) 13 duge wu tién, hop chét trong
d6 Y' 13 nhém metylen khong dugc thé va T! 1a lién két hosic nhém metylen khong
duoc thé trong cong thirc chung (IV-2) dwoc wu tién hon, va hop chit trong d6 Y! 1a
nhom metylen khong duoc thé va T! 14 lién két dugc wu tién hon nita.

Tuong tu, hop chét c6 cdng thic (IV-1), khi U 14 vong don c6 tir 5 dén 7 canh
hodc vong cacbon ¢é cdu ndi C5-10, tly ¥ dugc thé bing mot dén nam R’ (trong céc

nhém nay, R7 13 nhu duoc x4c dinh trén day), hop chét c6 cong thirc (IV-3):
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trong d6 tit ca cac ky hiéu 1a nhu dugc x4c dinh trén day) 13 dwoc wu tién, hop chit
trong d6 Y! 1a nhém metylen khong dwgc thé va T! 1 lién két hoic nhém metylen
khong duoc thé trong cong thirc chung (IV-3) dugc wu tién hon, va hop chit trong d6
Y! 1a nhém metylen khong dugc thé va T! 13 lién két dugc wu tién hon nita.

Trong hop chét c¢6 cong thirc (IV), hop chét trong d6 U 1a nhém metylen,
nguyén tir oxy hogic -NR°®- (trong nhém nay, RS 13 nhu dugc xé4c dinh trén déy) t6t hon
13 hop chét c6 cong thic (V):

(Rz)q\* . R38 Rab
\ ) 0
N \ N \)
N Y\Uz OH
2/V<’ d RS2 RSP

trong d6 U? 1a nhém metylen, nguyén tir oxy hosic mdi -NR®-, R% va R%® doc lap l1a
nguyén tir hydro hodc nhom metyl, va cac ky hi¢u khac 1a nhu dugc xac dinh trén day),

va tbt hon nira 12 hop chét c6 cong thirc (VI):

(Rz)q\__ R R®
o
2se'
N \“/\o OH

D)
R,

trong do tAt ca cac ky hi€u 1a nhu dugce xéc dinh trén day.
Hop chit trong d6 U 13 vong cacbon don vong C3-7 hogc vong cacbon c¢é ciu

nbi C5-10, thy y duoc thé bing mot dén nam R7 (trong cic nhém nay, R 13 nhu duoc
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xéc dinh trén day), vong A la vong cacbon don vong C3-6 hodc vong cacbon hai vong
C8-10, va X nguyén tir nito t6t hon 1a:

(1) axit cis-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(2) axit trans-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(3) axit (cis-4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl}xyclohexyl)axetic,

(4) axit (trans-4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl}xyclohexyl)axetic,

(5) axit 3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} benzoic,

(6) axit 4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl}benzoic,

(7) axit 4-{2-[9-(3 -flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} benzoic,

(8) axit cis-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(9) axit cis-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(10) axit cis-4-{2-0x0-2-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl}xyclohexancarboxylic,

(11) axit cis-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(12) axit cis-4-{2-o0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl } xyclohexancarboxylic,

(13) axit cis-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(15) axit cis-4-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,

(16) axit cis-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
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(19) axit cis-4-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,
(22) axit trans-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} xyclohexancarboxylic,

(23) axit trans-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(25) axit trans-4-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(26) axit trans-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(29) axit trans-4-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(30) axit trans-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(31) axit trans-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(32) axit trans-4-{2-o0x0-2-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl}xyclohexancarboxylic,

(33) axit trans-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1]-2-oxoetyl} xyclohexancarboxylic,
(36) axit cis-4-{2-0x0-2-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} xyclohexancarboxylic,

(37) axit trans-4-{2-0x0-2-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl}xyclohexancarboxylic,

(38) axit trans-4-{2-[9-(4-cyanobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(39) axit trans-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
(40) axit trans-4-{2-o0x0-2-[9-(2,3,4-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} xyclohexancarboxylic,

(41) axit trans-4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,
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(43) axit 4-{2-[9-(4-cyanobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} benzoic,

(44) axit cis-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(45) axit cis-4-{2-0x0-2-[9-(2,3,4-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,37:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl } xyclohexancarboxylic,

(46) axit cis-4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic,

(47) axit cis-4-{2-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(48) axit trans-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(49) axit trans-4-{2-[9-(3-clo-5-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl } xyclohexancarboxylic,

(50) axit cis-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(51) axit cis-4-{2-[9-(3-clo-5-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,

(57) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-etoxybenzoic,

(58) axit 2-etoxy- 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} benzoic,

(59) axit (3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} phenyl)axetic,

(60) axit (3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} phenyl)axetic,

(61) axit 4-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}benzoic,

(62) axit 4-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl} benzoic,

(63) axit 3-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl} benzoic,

-32-



20529

(64) axit 3-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl} benzoic,

(65) axit 2-clo- 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } benzoic,

(66) axit 3-flo- 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } benzoic,

(67) axit 3-clo- 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } benzoic,

(68) axit 2-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}benzoic,

(69) axit 2-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl} benzoic,

(70) axit 2-clo-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} carboxylic,

(71) axit 2-flo-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } carboxylic,

(72) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-3-metylcarboxylic,

(73) axit 4-{2-[9-(2-xyclohexylethyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} benzoic,

(74) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic,

(75) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl }-3-metoxybenzoic,

(76) axit (4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl } phenyl)axetic,

(77) axit (4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} phenyl)axetic,

(78) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl }-2-metylbenzoic,

(79) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-flobenzoic,
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(80) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl }-2-metylbenzoic,

(81) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic,

(82) axit (2-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl } phenyl)axetic,

(83) axit (2-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1]-2-oxoetyl} phenyl)axetic,

(84) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl } -3-metoxybenzoic,

(85) axit 2-(4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} phenyl)-2-metylpropanoic,

(86) axit 2-(4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} phenyl)-2-metylpropanoic,

(87) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl }-2-hydroxybenzoic,

(88) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-hydroxybenzoic,

(89) axit 2-(benzyloxy)-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} benzoic,

(90) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic,

(91) axit 2-metoxy-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} benzoic,

(92) axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic,

(93) axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic,

(94) axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic,

(95) axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic,
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(97) axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-metoxybenzoic,

(98) axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-metoxybenzoic,

(101) axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metylbenzoic,

(102) axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metylbenzoic,

(103) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-metylbenzoic,

(104) axit 2-metyl-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl } benzoic,

(105) axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2-metylbenzoic,

(106) axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-metoxybenzoic,

(111) axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-metylbenzoic,

(112) axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-metylbenzoic,

(113) axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-metylbenzoic,

(114) axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metylbenzoic,

(118) axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic,

(119) axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic,

(120) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2,6-dimetoxybenzoic,

(125) axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic,
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(126) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2,6-dimetoxybenzoic,

(127) axit 2,6-dimetoxy-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3 -b]pyridin-7-yl]ethyl} benzoic,

(128) axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic,

(129) axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2,6-dimetoxybenzoic,

(130) axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2,6-dimetoxybenzoic,

(132) axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic,

(133) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic,

(134) axit cis-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclobutancarboxylic,

(135) axit cis-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclobutancarboxylic,

(136) axit trans-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclobutancarboxylic,

(137) axit trans-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclobutancarboxylic,

(138) axit 4-{(1E)-3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxo0-1-propen-1-yl} benzoic,

(139) axit cis-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-metylxyclohexancarboxylic,
(140) axit cis-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
(141) axit trans-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
(142) axit trans-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
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s(143) axit trans-1-metyl-4-{2-o0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} xyclohexancarboxylic,

(144) axit trans-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-metylxyclohexancarboxylic,
(145) axit trans-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
(146) axit trans-4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-metylxyclohexancarboxylic,
(148) axit trans-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -1-metylxyclohexancarboxylic,
(149) axit trans-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-metylxyclohexancarboxylic,
(150) axit trans-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
(151) axit trans-4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl } - 1-metylxyclohexancarboxylic,
(153) axit cis-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-metylxyclohexancarboxylic,
(154) axit cis-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-1-metylxyclohexancarboxylic,
(155) axit cis-4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -1-metylxyclohexancarboxylic,
(156) axit cis-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
(157) axit cis-1-metyl-4-{2-ox0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} xyclohexancarboxylic,

(158) axit cis-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-metylxyclohexancarboxylic,
(159) axit cis-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-metylxyclohexancarboxylic,
(160) axit cis-4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -1-metylxyclohexancarboxylic,
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(163) axit cis-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
(169) axit trans-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic,
(171) axit (1R,3R)-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(172) axit (1R,3R)-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(173) axit (18S,3S)-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(174) axit (1R,3R)-3-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(176) axit (1R,3R)-3-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(177) axit (1R,3R)-3-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(178) axit (1R,3R)-3-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(179) axit (1R,3R)-3-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(180) axit (1R,3R)-3-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(181) axit (1R,3R)-3-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-1,2,2-
trimetylxyclopentancarboxylic,
(184) axit (1R,3R)-1,2,2-trimetyl-3-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-
tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-
yllethyl}xyclopentancarboxylic,
(187) axit (1R,3R)-3-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-1,2,2-
trimetylxyclopentancarboxylic,
(188) axit (1S,3S)-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-

| pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,
(189) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2.2.2]octan-1-
carboxylic,
(190) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-carboxylic,
(191) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2.2.2]octan-1-
carboxylic,
(192) axit 4-{2-ox0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl } bixyclo[2.2.2]octan-1-carboxylic,
(193) axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-carboxylic,
(194) axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}bixyclo[2.2.2]octan-1-carboxylic,
(195) axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-carboxylic,
(196) axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-
carboxylic,
(197) axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.2]octan-1-
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carboxylic,

(201) axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2.2.2]octan-1-
carboxylic,

(202) axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2.2.2]octan-1-
carboxylic,

(205) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1]heptan-1-carboxylic,

(206) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1Jheptan-1-
carboxylic,

(207) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1]heptan-1-
carboxylic, hodc

(208) axit 4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]ethyl} bixyclo[2.2.1]heptan-1-carboxylic,
mubi ctia n6 hodc solvat ctia no.

Hop chét trong d6 U 1a vong di vong don vong c6 tir 3 dén 7 canh chira mot
dén bdn nguyén tir khac loai duge chon tir nguyén tir oxy, nguyén t nito va nguyeén tir
lwu huynh, va tity y dugc thé bing mét dén niam R7 (trong nhém nay, R 13 nhu dugc
xéc dinh trén day), vong A 1a vong cacbon don vong C3-6 hodc vong cacbon hai vong
C8-10, va X nguyén tir nito t6t hon la:

(1) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-1H-pyrazol-4-carboxylic,

(2) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-5-metyl-1H-imidazol-4-carboxylic,

(3) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-1H-1,2,3-triazol-4-carboxylic,

(4) axit 3-(1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-1H-1,2,3-triazol-4-yl)propanoic,
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(5) axit (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-1H-1,2,3-triazol-4-yl)axetic,

(6) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-piperidincarboxylic,

(7) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-3-piperidincarboxylic,

(8) axit (3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-oxo-1-imidazolidinyl)axetic,

(9) axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-3-piperidincarboxylic,

(10) axit (4-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-1H-1,2,3-triazol-1-yl)axetic,

(11) axit (1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-3-pyrolidinyl)axetic,

(12) axit (4-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-1-piperazinyl)axetic,

(13) axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-1,2,3,6-tetrahydro-4-pyridincarboxylic,

(14) axit (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-3-pyrolidinyl)axetic,

(15) axit (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-piperidinyl)axetic,

(16) axit (4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-1-piperazinyl)axetic,

(17) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-3-pyrolidincarboxylic,

(18) axit (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-2-pyrolidinyl)axetic,

(19) axit (2S)-1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-2-pyrolidincarboxylic,
(20) axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-4-piperidincarboxylic,
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(21) axit 1-{2-[9-(4-clo-2-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -4-piperidincarboxylic,

(23) axit (2R)-1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-2-pyrolidincarboxylic,
(24) axit (1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-4-piperidinyl)axetic,

(25) axit (1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-2-pyrolidinyl)axetic,

(26) axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-3-pyrolidincarboxylic,

(27) axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropyl}-2-piperidincarboxylic,

(28) axit (1-{2-[9-(4-clo-2-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -4-piperidinyl)axetic,

(30) axit (4-{2-[9-(4-clo-2-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-piperidinyl)axetic,

(32) axit (4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl}-1-piperidinyl)axetic,

(33) axit (4-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -1-piperazinyl)axetic,

(35) axit (4-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-piperazinyl)axetic,

(38) axit 1-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidincarboxylic,
(40) axit 1-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-piperidincarboxylic,

(43) axit 1-{2-[9-(3-clo-2,4-diflobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidincarboxylic,
(44) axit 1-{2-[9-(3,5-diclobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-4-piperidincarboxylic,
(46) axit (1-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidinyl)axetic,
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(48) axit (1-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -4-piperidinyl)axetic,

(52) axit (4-{2-[9-(3-clo-2,4-diflobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-piperazinyl)axetic

(54) axit (4-{2-[9-(3,5-diclobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -1-piperazinyl)axetic,

(57) axit (1-{2-[9-(3-clo-2,4-diflobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidinyl)axetic,

(58) axit (1-{2-[9-(3,5-diclobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidinyl)axetic,

(61) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-metyl-4-piperidincarboxylic, |

(62) axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-metyl-4-piperidincarboxylic,

(63) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-hydroxy-4-piperidincarboxylic,

(64) axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-hydroxy-4-piperidincarboxylic,

(65) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-metoxy-4-piperidincarboxylic,

(66) axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3*:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}-4-metoxy-4-piperidincarboxylic,

(67) axit rel-[(2R,65)-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetyl-1-
piperazinyl]axetic,

(68) axit rel-[(2R,65)-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimety]-1-
piperazinyl]axetic,

(69) axit rel-[(3R,5S)-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-3,5-dimetyl-1-
piperazinyl]axetic,

(70) axit rel-[(3R,55)-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4’,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-3,5-dimetyl-1-

piperazinyl]axetic,

(71) axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-

b]pyridin-7-yl]-2-oxoetyl}-1,2,3,6-tetrahydro-4-pyridincarboxylic,

(72) axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-

b]pyridin-7-yl]-2-oxoetyl}-1,2,3,6-tetrahydro-4-pyridincarboxylic,

(73) axit 5-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-

b]pyridin-7-yl]-3-oxopropyl}-2-thiophencarboxylic,

(74) axit 5-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-

b]pyridin-7-yl]-3-oxopropyl}-2-thiophencarboxylic, hodc

(75) axit 5-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-

b]pyridin-7-yl]-2-oxoetyl}-2-thiophencarboxylic, mudi ctia né hodc solvat cia né.
Hop chét trong d6 U 1a vong don C3-7 hodc vong cacbon ¢6 ciu ndi C5-10,

tly y dugc thé bing mot dén ndm R7 (trong cdc nhém nay, R7 1a nhu duge xac dinh

trén day), vong A 1 (i) vong di vong don vong c6 tir 5 dén 6 canh chira mot dén bén

nguyén tr khac loai dugc chon tir nguyén tir oxy, nguyén tir nito va nguyén tr luu

huynh hodc (ii) vong di vong hai vong C8-10 chira mét dén bdn nguyén tir khac loai

duoc chon tr nguyén tlr oxy, nguyén tir nito va nguyén tir luu huynh, va X nguyén tir

nito tét hon la:

(1) axit cis-4-(2-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-

pyrido[4°,37:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,

(2) axit cis-4-(2-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-

pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,

(3) axit trans-4-(2-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-

pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,

(4) axit trans-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-

pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,

(5) axit trans-4-(2-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-

pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,

(6) axit cis-4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-

pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,

(8) axit cis-4-(2-{9-[(1,3-dimetyl-lH-pyrazol-S-yl)metyl]-5,5-dimetyl-5,6,8,9-
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tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-y1}-2-
oxoetyl)xyclohexancarboxylic,

(9) axit cis-4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,5-dimetyl-5,6,8,9-
tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl1}-2-
oxoetyl)xyclohexancarboxylic,

(10) axit trans-4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,
(12) axit cis-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,
(14) axit trans-4-(2-{9-[(6-clo-3-pyridinyl)metyl]-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4’,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,
(15) axit trans-4-(2-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,5-dimetyl-5,6,8,9-
tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-2-
oxoetyl)xyclohexancarboxylic,

(16) axit trans-4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,5-dimetyl-5,6,8,9-
tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2-
oxoetyl)xyclohexancarboxylic,

(18) axit 4-(2-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetyl)benzoic,

(20) axit 4-(2-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetyl)benzoic,

(21) axit 4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)benzoic,

(22) axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)benzoic,

(27) axit [1-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-0xoetyl)-4-piperidinyl]axetic,
(28) axit [[1-(2-{9-[(5-clo-2-thieny])metyl]-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-4-piperidinyl]axetic,
(29) axit trans-4-(2-{9-[(5-flo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic,
(30) axit cis-4-(2-{9-[(5-flo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
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pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-y1}-2-oxoetyl)xyclohexancarboxylic,

(31) axit trans-4-(2-{9-[(5-flo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4’,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-2-oxoetyl)xyclohexancarboxylic,

(32) axit cis-4-(2-{9-[(5-flo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4’,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-2-oxoetyl)xyclohexancarboxylic,

(42) 2-metoxy-4-[2-0x0-2-(9-{[5-(triflometyl)-2-thienylJmetyl}-5,6,8,9- tetrahydro-
TH-pyrido

(46) axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2-metoxybenzoic,

(47) axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-0xoetyl)-2-metoxybenzoic,

(50) axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2-metylbenzoic,

(51) axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-0xoetyl)-2-metylbenzoic,

(58) axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2,6-dimetoxybenzoic,

(59) axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetyl)-2,6-dimetoxybenzoic,

(66) axit trans-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1-metylxyclohexancarboxylic,
(67) axit trans-4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1-metylxyclohexancarboxylic,
(69) axit cis-4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1-metylxyclohexancarboxylic,
(70) axit cis-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1-metylxyclohexancarboxylic,
(80) axit (1R,3R)-3-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1,2,2-
trimetylxyclopentancarboxylic, ,

(81) axit (1R,3R)-3-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1,2,2-
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trimetylxyclopentancarboxylic,

(84) axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)bixyclo[2.2.2]octan-1-
carboxylic,

(85) axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)bixyclo[2.2.2]octan-1-
carboxylic,

(92) axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}bixyclo[2.2.1]heptan-1-carboxylic,

(93) axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}bixyclo[2.2.1]heptan-1-carboxylic, .
(94) axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl}bixyclo[2.2.1]heptan-1-carboxylic,

(95) axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1]heptan-1-
carboxylic,

(96) axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2.2.1]heptan-1-
carboxylic,

(97) axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2.1]heptan-1-
carboxylic, hodc

(99) axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} bixyclo[2.2. 1]Theptan-1-carboxylic, mudi ctia né hoic solvat
cua no.

Hop chét trong d6 U 14 vong don C3-7 hoic vong cacbon c6 ciu ndi C5-10,
tlly ¥ duoc thé bing mot dén nam R (trong cac nhém nay, R7 14 nhu duge xé4c dinh
trén day), va X nguyén tir cacbon t6t hon la:

(2) axit 1-{2-[9-(4-clo-2-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-
oxoetyl}-4-piperidincarboxylic,
(3) axit (4-{2-[9-(3-clo-2,4-diflobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-

oxoetyl}-1-piperazinyl)axetic,
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(5) axit (4-{2-[9-(3,5-diclobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-2-
oxoetyl}-1-piperazinyl)axetic,

(8) axit 1-{2-[9-(3-clo-2,4-diflobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-
oxoetyl}-4-piperidincarboxylic,

(9) axit 1-{2-[9-(3,5-diclobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-2-
oxoetyl}-4-piperidincarboxylic,

(12) axit cis-4-{2-[9-(4-cyanobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-
oxoetyl}xyclohexancarboxylic,

(13) axit cis-4-(2-{9-[(6-clo-3-pyridinyl)metyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-
2-yl}-2-oxoetyl)xyclohexancarboxylic,

(15) axit cis-4-(2-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-1,3,4,9-tetrahydro-2H-
beta-carbolin-2-yl}-2-oxoetyl)xyclohexancarboxylic,

(16) axit cis-4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)xyclohexancarboxylic,

(17) axit (1-{2-[9-(3-clo-2,4-diflobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-
oxoetyl}-4-piperidinyl)axetic, hogc

(19) axit (1-{2-[9-(3,5-diclobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2-
oxoetyl}-4-piperidinyl)axetic, mubi ctia n6 hoic solvat ctia no.

Hop chét trong d6 U 1a vong di vong don vong c6 tir 3 dén 7 canh chira mot
dén bon nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén tir nito va nguyén tur
luu huynh, va tiy y duoc thé bing mot dén nam R7 (trong nhém ndy, R7 13 nhu duoc
xé4c dinh trén déy), va X nguyén tir cacbon t6t hon 1a:

(1) axit [1-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-2-
oxoetyl)-4-piperidinyl]axetic,

(3) axit 1-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-2-

oxoetyl)-4-piperidincarboxylic,

(6) axit [4-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-2-
oxoetyl)-1-piperazinyl]axetic,

(8) axit 1-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-2-

oxoetyl)-4-metyl-4-piperidincarboxylic, hoac

(13) axit rel-[(2R,6S)-4-(2-{9-[(5-clo-2-thieny])metyl]-1,3,4,9-tetrahydro-2H-beta-
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carbolin-2-yl}-2-oxoetyl)-2,6-dimetyl-1-piperazinyl]axetic, mubi ciia n6 hoic solvat
cua no.

Hop chét trong ¢6 U nhém metylen, nguyén tir oxy hodc -NR®- (trong nhém
ndy, RS 12 nhu duge x4c dinh trén dy), X nguyén tir nito, va vong A 1a vong cacbon
don vong C3-6 hoic vong cacbon hai vong C8-10 tt hon la:

(1) axit 6-[9-(xyclohexylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(2) axit 6-[9-(2-xyclohexylethyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic, |
(3) axit 6-[9-(3-xyclohexylpropyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(4) axit 6-[9-(4-xyclohexylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(5) axit 6-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(6) axit 6-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(7) axit 6-[9-(3,4-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(8) axit 6-[9-(3,5-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl}-6-oxohexanoic,

(9) axit 6-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(10) axit 6-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(11) axit 6-0x0-6-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(12) axit 6-[9-(xyclohexylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(13) axit 6-[9-(2-xyclohexylethyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(14) axit 6-[9-(3-xyclohexylpropyl)-5,6,8,9-tetrahydro-7H-

-49-



20529

pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-0xohexanoic,

(15) axit 6-[9-(4-xyclohexylbutyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(16) axit 6-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(17) axit 6-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-y1]-2,2-dimetyl-6-oxohexanoic,

(18) axit 6-[9-(3,4-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(19) axit 6-[9-(3,5-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(20) axit 6-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(21) axit 6-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(22) axit 2,2-dimetyl-axit 6-0x0-6-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(23) etyl 7-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5 ]pyrolo[2,3-b]pyridin-7-
yl)-7-oxoheptanoat,

(24) metyl 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoat,

(25) metyl 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoat,

(26) etyl 7-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoat,

(27) etyl 7-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoat,

(28) etyl 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-
yl)-2,2-dimetyl-6-oxohexanoat,

(29) metyl 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoat,

(31) metyl 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
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b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoat,

(32) etyl 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoat,

(33) axit 5-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-
yl)-5-oxopentanoic,

(34) axit 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-
yl)-6-oxohexanoic,

(35) axit 7-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4’,3”:4,5]pyrolo[2,3-b]pyridin-7-
yl)-7-oxoheptanoic,

(36) axit 6-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(37) axit 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(38) axit 7-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoic,

(39) axit 7-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoic,

(40) axit 6-0x0-6-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic,

(41) axit 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-
yl)-2,2-dimetyl-6-oxohexanoic,

(42) axit 7-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoic,

(43) axit 6-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(44) axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(45) axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(46) axit 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(49) axit 5-0x0-5-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoic,

(50) axit 7-o0x0-7-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoic,

(51) axit 6-0x0-6-[9-(2-phenoxyetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(52) axit 3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetoxy}-2,2-dimetylpropanoic,

(53) axit 2-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetoxy} -2-metylpropanoic,

(54) axit 3-({2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} amino)-2,2-dimetylpropanoic,

(55) axit 6-(9’-benzyl-8°,9’-dihydrospiro[xyclopropan-1,5’-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin]-7’(6°H)-yl)-6-oxohexanoic,

(56) axit 3-[{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl} (metyl)amino]-2,2-dimetylpropanoic,

(57) axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(58) axit 6-[9-(3-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(59) axit 6-[9-(3-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(60) axit 6-[9-(3-flobenzyl)-5-metyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(61) axit 6-[9-(xyclopentylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(62) axit 6-[9-(3-xyclohexen-1-ylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic,

(63) axit 6-0x0-6-{9-[2-(phenylthio)etyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl } hexanoic ,

(66) axit 6-[9-(xyclopropylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(67) axit 6-[9-(xyclobutylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
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b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(68) axit 6-[9-(xyclopentylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(69) axit 6-[9-(3-xyclohexen-1-ylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1]-2,2-dimetyl-6-o0xohexanoic,

(70) axit 2,2-dimetyl-axit 6-0x0-6-{9-[2-(phenylthio)etyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }hexanoic ,

(73) metyl 5-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-
yl)-5-oxopentanoat,

(74) metyl 6-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoat,

(75) metyl 6-ox0-6-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoat,

(77) etyl 7-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoat,

(78) metyl 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoat,

(79) metyl 5-ox0-5-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoat,

(80) metyl 6-(9'-benzyl-8',9'-dihydrospiro[xyclopropan-1,5'-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin]-7'(6'H)-yl)-6-oxohexanoat,

(81) axit 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(82) axit 6-0x0-6-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl Jhexanoic,

(83) axit 7-ox0-7-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoic,

(84) axit 6-0x0-6-[9-(3-phenoxypropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl Jhexanoic,

(85) axit 6-[9-(xyclobutylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(86) etyl 7-ox0-7-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoat,

(87) axit 6-0x0-6-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]hexanoic,

(88) axit 7-0x0-7-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]heptanoic,

(89) axit 6-[9-(xyclopropylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(90) metyl 5-0x0-5-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoat,

(91) metyl 6-0x0-6-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoat,

(92) metyl 6-0x0-6-[9-(2-phenoxyetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoat,

(93) axit 5-0x0-5-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoic,

(94) etyl 6-[9-(3-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-0xohexanoat,

(95) axit 2-({2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetyl }amino)-2-metylpropanoic,

(96) etyl 7-ox0-7-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoat,

(97) metyl 5-0x0-5-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoat,

(98) metyl 6-0x0-6-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoat,

(99) etyl 7-oxo-7-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]heptanoat,

(100) metyl 6-(9-benzyl-6,6-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl)-6-oxohexanoat,

(101) axit 5-0x0-5-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoic hodc

(102) metyl 6-(9-benzyl-6-metyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
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b]pyridin-7-yl)-6-oxohexanoat,

(103) axit 6-[9-(3-cyanobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(104) axit 6-[9-(4-cyanobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(105) axit 3-({1-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-1-0x0-2-propanyl }amino)-2,2-dimetylpropanoic,

(106) axit {3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropoxy }axetic,

(107) axit 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(108) axit 6-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(111) axit {4-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-4-oxobutoxy } axetic,

(114) axit 5-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl}oxy)pentanoic,

(115) axit 2,2-dimetyl-6-0x0-6-[9-(2,4,6-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(116) axit 6-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(117) axit 6-[9-(2,3-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(118) axit 2,2-dimetyl-6-0x0-6-[9-(2,3,6-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(119) axit 6-[9-(3-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(120) axit 6-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(121) axit 6-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(122) axit 6-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
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b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(123) axit 6-[9-(3-clo-5-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(124) axit 2,2-dimetyl-6-0x0-6-[9-(2,3,4-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(125) axit 2,2-dimetyl-6-0x0-6-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(126) axit 2,2-dimetyl-6-0x0-6-[9-(pentaflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(129) axit 6-[9-(2,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(130) axit 2,2-dimetyl-6-0x0-6-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(131) axit 6-[9-(2-flo-3-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(133) axit 2,2-dimetyl-6-0x0-6-[9-(2,3,4,5-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(135) axit 2,2-dimetyl-6-0x0-6-[9-(2,3,5,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(136) axit 6-[9-(2-flo-4-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1]-2,2-dimetyl-6-oxohexanoic,

(139) axit 6-[9-(4-flo-3-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(142) axit 5-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]Jcacbonyl} oxy)-2,2-dimetylpentanoic,

(143) axit 4-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl} oxy)-2,2-dimetylbutanoic,

(144) axit 6-[9-(3-flo-5-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(151) axit 6-[9-(3-flo-4-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(154) axit 6-[9-(4-clo-3-metylbenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-0xohexanoic,

(157) axit 6-[9-(2-flo-5-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(158) axit 6-[9-(2,6-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(162) axit 6-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(163) axit 6-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(164) axit 6-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(166) axit 6-[9-(5-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(167) axit 2,2-dimetyl-6-0x0-6-[9-(2,3,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(169) axit 5-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl}amino)-2,2-dimetylpentanoic,

(170) axit 4-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]Jcacbonyl}amino)-2,2-dimetylbutanoic,

(171) axit 6-[9-(4-carbamoylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2,2-
dimetyl-6-oxohexanoic,

(172) axit 6-[9-(4-cyanobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-0xohexanoic,

(174) axit 6-[9-(4-clo-2,6-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(176) axit 6-[9-(3-clo-2,6-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(177) axit 2-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropoxy}-2-metylpropanoic,

(178) axit 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(179) axit 3,3-dimetyl-axit 6-0x0-6-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]Jhexanoic,

(180) axit 6-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(181) axit 3,3-dimetyl-6-0x0-6-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(183) axit 6-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(186) axit 6-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(188) axit 3,3-dimetyl-6-0x0-6-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(189) axit 3-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic,

(190) axit 6-[9-(4-clo-3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(191) axit 6-[9-(4-clo-2,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(192) axit 6-[9-(4-cyanobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic,

(193) axit 3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic,
(194) axit 2,2-dimetyl-3-{2-0x0-2-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etoxy } propanoic,

(195) axit 2,2-dimetyl-3-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etoxy } propanoic,

(196) axit 3-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic,

(197) axit 3-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xo0etoxy }-2,2-dimetylpropanoic,
(198) axit 3-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetoxy }-2,2-dimetylpropanoic,
(199) axit 3-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy } -2,2-dimetylpropanoic,
(201) axit 2,2-dimetyl-3-{2-0x0-2-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]etoxy} propanoic,

(203) axit 3-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic,
(206) axit 3-{2-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic,
(207) axit 3-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic,
(210) axit 2-{3-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropoxy}-2-metylpropanoic,

(211) axit 2-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy} -2-metylpropanoic,
(212) axit 2-metyl-2-{3-0x0-3-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]propoxy } propanoic,

(213) axit 2-metyl-2-{3-o0x0-3-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]propoxy } propanoic,

(214) axit 2-metyl-2-{3-0x0-3-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]propoxy } propanoic,

(215) axit 2-{3-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-oxopropoxy }-2-metylpropanoic,

(216) axit 2-{3-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy } -2-metylpropanoic,
(217) axit 2-{3-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy}-2-metylpropanoic,
(226) axit 6-[9-(3-clo-4-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(229) axit 6-[9-(3-clo-4-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(230) axit 6-[9-(3-flo-4-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(234) axit 6-[9-(3-flo-5-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(235) axit 6-[9-(2-flo-3-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(238) axit 6-[9-(4-flo-3-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(241) axit 6-[9-(3-flobenzyl)-5,6,8,9- tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl}-3-hydroxy-2,2-dimetyl-6-oxahexanoic,

(242) axit 1-{4-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-4-oxobutyl}xyclopropancarboxylic,

(243) axit 1-{4-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-4-oxobutyl } xyclopropancarboxylic,
(244) axit (2E)-6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxo-2-hexenoic,

(245) axit (2E)-6-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-0x0-2-hexenoic,

(246) axit (2S)-2-amino-axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic, hodc

(247) axit (25)-2-amino-6-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic, mubi ciia né hosc solvat
cua no.

Hop chét trong d6 nhém U 14 metylen, nguyén tir oxy hozic -NR°®- (trong nhém
ndy, R® 12 nhu dugc xé4c dinh trén diy), X 13 nguyén tir cacbon, va vong A 1a vong
cacbon don vong C3-6 hodc vong cacbon hai vong C8-10 tbt hon 1a:

(1) metyl 5-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-5-oxopentanoat,
(2) etyl 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-2,2-dimetyl-6-
oxohexanoat,

(3) axit 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-6-oxohexanoic,
(4) axit 7-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-7-oxoheptanoic,
(5) axit 6-[9-(3-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoic,

(6) axit 6-[9-(4-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic,
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(7) axit 6-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic,
(8) axit 6-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic,
(9) axit 6-[9-(3-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic,
(10) axit 6-[9-(2-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic,
(11) axit 6-[9-(4-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoic,

(12) axit 6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yllhexanoic,

(13) axit 6-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoic,

(16) axit 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-2,2-dimetyl-6-
oxohexanoic,

(17) axit 7-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoic,
(18) axit 7-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoic,
(19) axit 7-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-
oxoheptanoic,

(20) axit 7-0x0-7-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]heptanoic,

(21) axit 2,2-dimetyl-axit 6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl]hexanoic,

(22) axit 6-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-6-
oxohexanoic,

(23) axit 7-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1}-7-
oxoheptanoic,

(24) axit 6-{9-[3-(3-clophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1}-6-
oxohexanoic,

(25) axit 7-{9-[3-(3-clophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1}-7-
oxoheptanoic,

(26) axit 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-3,3-dimetyl-6-
oxohexanoic,

(27) metyl 6-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-

oxohexanoat,
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(28) metyl 6-[9-(4-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat,

(29) metyl 6-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoat,

(30) metyl 6-[9-(3-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoat,

(31) metyl 6-[9-(2-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat,

(32) metyl 6-[9-(4-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat,

(33) metyl 6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]hexanoat,

(34) metyl 6-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoat,

(36) etyl 7-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-
oxoheptanoat,

(37) etyl 2,2-dimetyl-6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl]hexanoat,

(38) axit 6-[9-(3-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic,

(39) axit 6-[9-(2-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoic,

(40) metyl 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-6-oxohexanoat,
(41) etyl 7-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-7-oxoheptanoat,
(42) metyl 6-[9-(3-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoat,

(43) metyl 6-[9-(3-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoat,

(44) metyl 4-{[2-(6-metoxy-6-oxohexanoyl)-1,2,3,4-tetrahydro-9H-beta-carbolin-9-
yl]metyl}benzoat,

(45) metyl 6-[9-(4-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-

oxohexanoat,
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(47) etyl 7-oxo0-7-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]heptanoat,

(48) etyl 7-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-7-oxoheptanoat,
(49) etyl 7-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-oxoheptanoat,
(50) metyl 6-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl} -6-
oxohexanoat,

(51) etyl 7-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-7-
oxoheptanoat,

(52) etyl 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1)-3,3-dimetyl-6-
oxohexanoat,

(53) axit 5-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-5-oxopentanoic,

(54) axit 6-[9-(2-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-oxohexanoic,
(55) axit 6-[9-(2-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic,

(56) axit 6-[9-(4-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoic,

(57) metyl 6-[9-(2-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat,

(58) metyl 6-[9-(2-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat,

(59) metyl 6-{9-[3-(3-clophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1} -6-
oxohexanoat,

(60) etyl 7-{9-[3-(3-clophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl}-7-
oxoheptanoat, A

(62) metyl 6-[9-(2-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoat,

(63) metyl 2-{[2-(6-metoxy-6-oxohexanoyl)-1,2,3,4-tetrahydro-9H-beta-carbolin-9-
yllmetyl}benzoat,

(64) metyl 6-0x0-6-{9-[2-(triflometyl)benzyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl}hexanoat,

(68) axit 6-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2,2-dimetyl-6-

oxohexanoic,
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(69) axit 6-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2,2-
dimetyl-6-oxohexanoic, ‘
(70) axit 6-[9-(3-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-2,2-dimetyl-6-
oxohexanoic,
(71) axit 6-[9-(4-cyanobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2,2-dimetyl-
6-oxohexanoic, hodc
(75) axit 6-[9-(4-cyanobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-3,3-dimetyl-
6-oxohexanoic, mudi ctia n6 hodc solvat ctia né.

Hop chét trong d6 nhém U 1a metylen, nguyén ti oxy hodc -NRS- (trong nhém
nay, R 1a nhu duoc x4c dinh trén day), X 1a nguyén tir nito, va vong A 1a (i) vong di
vong don vong c6 tir 5 dén 6 canh chira mot dén bbn nguyén tir khéc loai duge chon
tir nguyén tr oxy, nguyén fir nito va nguyén tir Ivu huynh, hodc (ii) vong di vong hai
vong C8-10 chita mot dén bbn nguyén tir khac loai dugc chon tir nguyén tir oxy,
nguyén tir nito va nguyén tir lvu huynh t6t hon 1a:
(1) axit 6-0x0-6-[9-(2-thienylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]Jhexanoic,
(2) axit 6-0x0-6-[9-(3-thienylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic,
(3) axit 6-{9-[(5,6-diclo-3-pyridinyl)metyl]-S,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-0xohexanoic,
(4) axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-0xohexanoic,
(9) axit 2,2-dimetyl-axit 6-0x0-6-[9-(2-thienylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,
(10) axit 2,2-dimetyl-axit 6-0x0-6-[9-(3-thienylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,
(11) axit 6-{9-[(5,6-diclo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(12) axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(17) metyl 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-

yl)-6-oxohexanoat,
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(20) axit 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic,

(22) axit 6-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,

(23) axit 6-{9-[(1-metyl-1H-indol-4-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic,

(24) axit 6-[9-(2-furylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(25) axit 6-[9-(3-furylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic,

(28) metyl 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoat,

(30) axit 6-0x0-6-[9-(3-pyridinylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic,

(31) axit 6-[9-(2-furylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(32) axit 6-[9-(3-furylmetyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic,

(34) axit 2,2-dimetyl-6-{9-[(5-metyl-3-isoxazolyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-oxohexanoic,

(36) metyl 2,2-dimetyl-6-{9-[(1-metyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl }-6-oxohexanoat,

(37) axit 6-0x0-6-[9-(4-pyridinylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(38) axit 2,2-dimetyl-6-{9-[(1-metyl-1H-imidazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-o0xohexanoic,

(40) axit 6-{9-[(5-metyl-3-isoxazolyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-oxohexanoic,

(43) axit 6-0x0-6-[9-(2-pyridinylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic,

(44) axit 2,2-dimetyl-6-{9-[(1-metyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic,
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(46) axit 6-{9-[(1-metyl-1H-imidazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic,

(47) axit 6-{9-[(1-metyl-1H-imidazol-2-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-0xohexanoic,

(50) axit 2,2-dimetyl-axit 6-{9-[(1-metyl-1H-imidazol-2-yl)metyl]-5,6,8,9-tetrahydro-
TH-pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic,

(52) axit 6-(9-benzyl-6-metyl-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl)-6-oxohexanoic,

(55) axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic,
(56) axit 6-{9-[(5-flo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(57) axit 2,2-dimetyl-6-{9-[(1-metyl-1H-pyrazol-4-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic,

(58) axit 6-{9-[(1,3-dimetyl-1H-pyrazol-4-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(59) axit 6-{9-[(3-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(60) axit 6-{9-[(6-clo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(61) axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(62) axit 6-{9-[(3-flo-4-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(63) axit 6-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-oxohexanoic,

(64) axit 6-{9-[(5-flo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(65) axit 6-{9-[(3-flo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(66) axit 6-{9-[(4-clo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
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(67) axit 6-{9-[(2,4-dimetyl-1,3-thiazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic,
(68) axit 6-{9-[(2-clo-4-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic,
(69) axit 6-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(70) axit 6-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(74) axit 6-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(76) axit 6-{9-[(5-carbamoyl-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(77) axit 6-{9-[(5-cyano-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(79) axit 6-{9-[(2-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(82) axit 6-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic,
(84) axit 6-{9-[(4-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(85) axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,5-dimetyl-5,6,8,9-tetrahydro-
7H-pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(89) axit 6-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic,
(90) axit 6-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic,
(91) axit 6-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic,
(95) axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic ,
(96) axit 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,5-dimetyl-5,6,8,9-tetrahydro-
TH-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic,
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(97) axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl}-5,5-dimetyl-5,6,8,9-tetrahydro-
TH-pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-y1}-3,3-dimetyl-6-oxohexanoic,
(98) axit 6-{9-[(5-flo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic,
(99) axit 3-(2-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetoxy)-2,2-dimetylpropanoic,
(100) axit 3-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-0xoetoxy)-2,2-dimetylpropanoic,
(101) axit 3-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-0xoetoxy)-2,2-dimetylpropanoic,
(102) axit 3-(2-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetoxy)-2,2-dimetylpropanoic,
(106) axit 2-(3-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3-oxopropoxy)-2-metylpropanoic,
(107) axit 2-(3-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3-oxopropoxy)-2-metylpropanoic,
(108) axit 2-(3-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3-0xopropoxy)-2-metylpropanoic,
(111) axit 6-{9-[(4,5-diclo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(112) axit 6-{9-[(5-flo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic,
(118) axit 2,2-dimetyl-6-{9-[(2-metyl-1,3-thiazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic,
(127) axit (2Z)-6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-ox0-2-hexenoic, hodc
(128) axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxo0-2-hexynoic, mudi ctia né hoic solvat ctia né.

Hop chét trong d6 nhém U 13 metylen, nguyén tir oxy hodc -NR®- (trong nhom
ndy, R® 12 nhu dugc xé4c dinh trén day), X 1a nguyén tir cacbon, va vong A 1 (i) vong
di vong don vong co tir 5 dén 6 canh chira mot dén bdn nguyén tir khéc loai dugc chon

tir nguyén tr oxy, nguyén tr nito' va nguyén tr lvu huynh, hoéc (ii) vong di vong hai
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vong C8-10 chira mt dén bdn nguyén tir khac loai dwoc chon tir nguyén tir 0Xy,
nguyén tir nito va nguyén tir lvu huynh t6t hon 1a:
(1) axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2,2-dimetyl-6-oxohexanoic,
(2) axit 6-{9-[(6-clo-3-pyridinyl)metyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl} -
2,2-dimetyl-6-oxohexanoic,
(3) axit 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2,2-dimetyl-6-oxohexanoic,
(5) axit 6-{9-[(6-clo-3-pyridinyl)metyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl} -
3,3-dimetyl-6-oxohexanoic,
(7) axit 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-3,3-dimetyl-6-oxohexanoic, hoac
(8) axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl1}-3,3-dimetyl-6-oxohexanoic, mubi ciia n6 hodc solvat ciia né.

Theo sang ché, trir khi dugc quy dinh khéc mdt cach 13 rang, ngudi c6 hidu
biét trung binh trong linh vuc nay s€ xac dinh dugc réng, ky higu:

N
N
5\\

14 phén tir thé lién két v6i canh xa v&i mit phing gidy (tirc 13 cAu hinh o),

/

1a phén tir thé lién két véi canh gan clia mit phing gidy (tirc 1a ciu hinh B), va

/

1a cAu hinh o, cAu hinh B hodc hdn hop bt ky ctia ching.

Theo séang ché, trir khi dwoc quy dinh khac, tit ca cac chit ddng phan déu nim
trong pham vi ctia sang ché. Vi du, nhém alkyl bao gdm nhém mach thing va nhém
mach nhanh. Ngoai ra, chit déng phan 14 do sy c6 mit ctia cacbon khéng ddi xtmg v.v.
(d0ng phan R, S, c4u hinh o, B, chit ddng phan dbi hinh, chit déng phan khong d6i
quang), chit ddng phan quang hoat c6 d¢ quay quang (dang D, L, d, va 1), dang phan
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cuc bing phén tach sic ky (dang phan cuc cao, dang phan cuc thip), hop chit can
bing (vi du chéit hd bién duoc tao ra trong lién két amit, v.v.), chit ddng phan quay,
hén hop clia ching & ty 18 bit ky, va hdn hop raxemic ciing nim trong pham vi cia
sang ché.

Hop chit c6 cong thirc (I) dugc chuyén héa thanh mubi twong ng béng
phwong phap di biét. Mubi c6 thé hoa tan trong nuéc duoc wu tién. Vi du vé& mudi
thich hop bao gdm mubdi cong axit (vi du mudi cong axit vé co nhu hydroclorua,
hydrobromua, hydroiodua, sulfat, phosphat va nitrat, hoéc mudi ctia axit hitu co nhu
axetat, lactat, tartrat, benzoat, xitrat, metansulfonat, etansulfonat, benzensulfonat,
toluensulfonat, isethionat, glucuronat, gluconat, v.v.), mudi cta kim loai kiém (kali,
natri, v.v.), mudi cua kim loai kiém thé (canxi, magie, v.v.), mubi amoni, hoic mudi
cia amin hitu co dugc dung (vi du tetrametylamoni, trietylamin, metylamin,
dimetylamin, xyclopentylamin, benzylamin, phenetylamin, piperidin, monoetanolamin,
dietanolamin, tris(hydroxymetyl)aminometan, lysin, arginin, N-metyl-D-glucamin,
V.V.) V.V.

Hop chét c¢6 cong thirc (I) va mudi ciia né ciing c6 thé duge chuyén héa thanh
solvat. Solvat it doc va c6 thé hoa tan trong nudc duge uvu tién. Vi dy v& solvat thich
hop bao gdm solvat v&i nude, hodc dung méi con (vi du etanol v.v.).

Ngoai ra, mbi nguyén tir ndm trong hop chit c6 cong thirc (I) c6 thé dugc thé
béng chit ddng vi ctia né (vi du 2H, 3H, 13C, C, 38, 121, v.v.) v.v.

Quy trinh san xuit hop chét theo sang ché

Hop chét c6 cdng thac (I) co thé duogc san xuit, vi dy, theo phuong phap dudi
day, phuong phap dugc thé hién trong Vi du hoic phuong phap phit hop véi ching.

Trong hop chét c6 cong thite (I), hop chét c6 cong thic (I-A):

(R3),

R
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trong d6 T? 1a nhém alkylen C1-3 mach thing tiy y duoc thé bang mét hoic hai RS,
R*! 1a nhém C1-4 alkyl, va céc ky hiéu khac 14 nhu dugc xé4c dinh trén day) co thé
duoc san xuit bing phwong phap dugc thé hién trong hop chét 1 cia budc phan img
sau va, hop chit c6 cong thic (I), hop chét trong d6 nhém U 1a metylen, T 13 nhém
alkylen C1-3 mach thang tiy y duoc thé bing mot hosic hai R’ (trong nhém nay, RS 1a
nhu duge x4c dinh trén ddy), va R* 12 nguyén tir hydro c6 thé duoc san xuét bang cach
tiép tuc dua hop chit c6 cong thirc (I-A) vao phén Ung khir bao v¢.

Trong ban mé ta nay, phan tmg khir bao v, vi duy, trong truong hop phan (ng
khtr bao vé bang cach thiy phan kiém, dugc thuc hién, vi dy, tai 0 dén 40°C sir dung
hydroxit ctia kim loai kiém (vi du natri hydroxit, kali hydroxit, liti hydroxit, v.v.),
hydroxit cia kim loai kiém thd (vi du bari hydroxit, canxi hydroxit, v.v.), hodc
cacbonat (vi du natri cacbonat, kali cacbonat, v.v.) hodc dung dich trong nudc cua nd

hoic hdn hop ciia n6 hoic trong dung méi hitu co (vi du metanol, tetrahydrofuran,

dioxan, v.v.).
So b céc bude phan tmg 1
R? R3 (R®)
(RZ) ( )t Rz)q ( t

3
9~ /\\ Phan tng 1-1 - (R®)q —
%N\Rp %N\RP \¢ [\

H | Phan Gng khir bao vé . T

(R1)r@ z " W
(I-A-3) (-A2) 7 A

(-A-4) @ QD
R

R

Phan @mg 1-2
a OR41 g
R
S o
(-A5) Phéan g 1-2
4-1
(R2)q (R3 2 OR41 HO\'(\/TEC[)(OR
- (0]
N\\(\/ 0
Kl—ﬁx (I-A-6)

-~

(I-A)

R
trong d6 RP 14 nhém bao vé d6i véi nhém amino (vi du nhém tert-butoxycacbonyl,

nhém benzyloxycacbonyl, nhom florenylcacbonyl, nhém trityl, nhém o-

nitrobenzensulfenyl, v.v.), X' va X2 1a nguyén tir halogen, T2 1a nhém khong duoc thé
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alkylen C1-3 mach théng, T® 12 nhém alkylen C1-3 mach thing duoc thé bﬁng mot
hodc hai R, va cac ky hiéu khéc 1a nhu duoc x4c dinh trén day).

Trong so dd cac budc phan tmg 1, phan tmg 1-1 1a da biét, va c6 thé thuc hién
duoc, vi du, bing cach phan tmg hop chit c6 cong thirc (I-A-3) va hop chit c6 cong
thiec (I-A-4) tai 0°C dén nhiét d6 hdi luu trong dung méi hitu co (vi du
tetrahydrofuran, diclometan, clorofom, benzen, toluen, xylen, hexan, heptan,
xyclohexan, dietyl ete, dioxan, axeton, etyl metyl keton, axetonitril, dimetyl sulfoxit,
N,N-dimetylformamit, dimetylaxetamit, etyl axetat, v.v.) va vdi su c6 mét hodc khdng
c6 mit cta chét xuc tac (vi du kali iodua, natri iodua, tetrabutylamoni iodua, v.v.) véi
su c6 mdt cia bazo (vi du kali cacbonat, natri cacbonat, xesi cacbonat, natri hydrua,
V.V.).

Trong so dd cac budc phan tng 1, phan tng 1-2 14 d4 biét, va c6 thé thuc hién
duoc, vi du, bing cach phan tmg hop chit c6 cong thirc (I-A-1) va hop chit ¢6 cong
thirc (I-A-5) tai -20°C dén nhiét d6 hdi luu trong dung méi hitu co (vi du clorofom,
diclometan, dietyl ete, tetrahydrofuran v.v.) véi su c6 mét ctia bazo (vi du pyridin,
trietylamin, dimetylanilin, dimetylaminopyridin, diisopropyletylamin v.v.). Theo mot
cach khéc, phan tmg 1-2 ciing c6 thé duoc thyc hién bing cach phan tmg hop chét c6
cong thirc (I-A-1) va hop chit c6 cong thic (I-A-5) tai 0°C dén nhiét d6 hdi luu sir
dung dung dich kiém trong nude (vi du dung dich natri bicacbonat, hodc dung dich
natri hydroxit trong nudc, v.v.) trong dung méi hitu co (vi du dioxan, tetrahydrofuran,
dietyl ete v.v.).

Trong so dd cc budc phan tng 1, phan tng 1-2° 13 d4 biét, va c6 thé thuc
hién duoc, vi du, bing phwong phép sir dung chit ngung tu, phuong phép sir dung
halogenua axit, phuong phép str dung anhydrit axit hdn hop v.v.

Phuong phép st dung chit ngung tu dugc thuc hién, vi dy, bang cach phan
tng hop chit c6 cong thie (I-A-1) va hop chét ¢6 cong thirc (I-A-6) tai 0°C dén nhiét
d6 hdi luu str dung chit ngung tu (vi du 1,3-dixyclohexylcarbodiimit (DCC), etylen
diclorua (EDC), 1,1’-cacbonyldiimidazol (CDI), 2-clo-1-metylpyridini iot, anhydrit
mach vong cua axit 1-propylphosphonic (PPA) v.v.) va st dung hodc khong sir dung
1-hydroxybenzotriazol (HOBt), trong dung mdi hitu co (vi du clorofom, diclometan,

N,N-dimetylformamit, dietyl ete, tetrahydrofuran v.v.) hodc khong c6 dung mdi va véi
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su c6 mat hodc khong c6 mit cla bazo (vi du pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin v.v.).

Phuong phép str dung halogenua axit dugc thuc hién, vi du, bing cach phan
tmg hop chit c6 cong thic (I-A-6) voi chit halogenua axit (vi du oxalyl clorua,
thionyl clorua v.v.) tai -20°C dén nhiét d6 hdi luu trong dung moéi hitu co (vi du
clorofom, diclometan, dietyl ete, tetrahydrofuran, dimetoxyetan v.v.) hoic khong c6
dung méi, va phan tmg halogenua axit thu dugc v6i hop chét cé cong thirc (I-A-1) tai
0°C dén nhiét d6 hoi lru trong dung méi hitu co (vi du clorofom, diclometan, dietyl
ete, tetrahydrofuran, axetonitril, etyl axetat v.v.) véi sy cd mét cua bazo (vi du pyridin,
trietylamin, dimetylanilin, dimetylaminopyridin, diisopropyletylamin v.v.). Theo mét
cach khac, phuong phap sir dung halogenua axit ciing c¢6 thé dugc thuc hién bing cach
phan tmg halogenua axit thu dugc v&i hop chit c¢6 cong thirc (I-A-1) tai 0°C dén nhiét
d6 hdi luu str dung dung dich kiém trong nudc (vi du dung dich natri bicacbonat trong
nude hodc dung dich natri hydroxit v.v.) trong dung méi hitu co (vi du dioxan,
tetrahydrofuran, diclometan v.v.) v4i s ¢c6 médt hodc khong cbé mit cia chét xtc tac
chuyén pha (vi du mudi amoni bic bbén nhu tetrabutylamoni clorua,
trietylbenzylamoni clorua, trioctylmetylamoni clorua, trimetyldexylamoni clorua,
tetrametylamoni bromua v.v., va cdc mubi khac).

Nguoe lai, phuong phép sir dung anhydrit axit hdn hop ciing c¢6 thé dugc thuc
hién, vi dy, bing cach phan g hop chét c6 cong thirc (I-A-6) v6i halogenua axit (vi
du pivaloyl clorua, tosyl clorua, mesyl clorua v.v.), hoic din xuét axit (vi du etyl
clorofomat, isobutyl clorofomat v.v.) tai 0°C dén nhiét d6 hdi luu trong dung méi hitu
co (vi du clorofom, diclometan, dietyl ete, tetrahydrofuran v.v.) hodc khdng cé dung
mdéi véi sy c6 mat cla bazo (vi du pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin, diisopropyletylamin v.v.), vd phin {mg cua anhydrit axit hén
hop thu dugc véi hop chét c6 cong thirc (I-A-1) tai 0°C dén nhiét d6 hdi lwu trong
dung méi hitu co (vi du clorofom, diclometan, dietyl ete, tetrahydrofuran v.v.).

T6t hon néu cac phan tmg nay duoc thuc hién trong méi trudng khi tro (argon,
nito v.v.) dudi diéu kién kho.

Trong hop chét c6 cong thirc (I), hop chét c6 cong thirc (I-B):
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R~ (R
<\X { | 4 2 ORrR*
N Y (I-B)

Z/

trong d6 UM 12 nguyén tit oxy hodc -NR®-, va c4c ky hiéu khéc 1a nhu duoc x4c dinh
trén day) c6 thé dugc san xuét bang phuong phap duge thé hién trong so dd cac budc
phan tmg 2 sau day va, hop chit c6 cong thirc (I), hop chét trong d6 U 1a -N(CHs)- ¢6
thé dugc san xuit bang cach tiép tuc cho hop chét trong d6 U 13 -NH-, hop chét c6
cdng thirc (I-B), tham gia vao phan tng amin khir. Nguoc lai, hop chit c6 cong thirc
(1), hop chét trong d6 U 1a nguyén tir oxy hodc -NRS- (trong nhém nay, RS 1a nhu
duge xac dinh trén ddy), T 12 nhém alkylen C1-3 mach thing tily ¥ dugc thé bing mot
hodc hai R’ (trong nhém nay, R’ 1a nhu duogc x4c dinh trén day), va R* 1a nguyén tir
hydro c6 thé dugc san xuét bang cach tiép tuc cho hop chét c¢6 cong thic (I-B) vao
phan Ung khir bao v§.

Trong ban mé ta niy, phan Umg amin khir 13 d4 biét rong i, va cé thé thuc
hién duge, vi du, bing phan tng tai 0 dén 100°C trong dung méi hén hop cta dung
moéi hitu co tro (dimetylformamit, dimetyl sulfoxit, clorofom, metylen clorua,
dicloetan, dietyl ete, tetrahydrofuran, axetonitril v.v.) va axit axetic v4i su c6 mat cta
chét khir (natri triaxetoxybohydrua, natri xyanobohydrua v.v.).

Nguoc lai, phan tmg khir bao vé, vi dy, trong truong hgp phan img khir bao vé
béng cach thiy phan kiém, c6 thé thuc hién dugc, vi dy, tai 0 dén 40°C trong dung
moi hitu co (vi du metanol, tetrahydrofuran, dioxan v.v.) st dung hydroxit cia kim
loai kiém (vi du natri hydroxit, kali hydroxit, liti hydroxit v.v.), hydroxit cta kim loai
kiém thd (vi du bari hydroxit, canxi hydroxit v.v.) hodc cacbonat (vi du natri cacbonat,

kali cacbonat v.v.) hoic dung dich trong nudc ctia né hodc hdn hop ciia ching.
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So dd céc budc phéan tng 2

R3 (RS)
N e N2
S LI
N X N o)
W X
z” O
@ (I-A-1) (-B-2) (-B-1)
R &
Phan img 2-2 Tz\.\(OR“F1
/ oY B
v (R%), 2 OR*
(R¥)q_— A '4 ™
[N W TR
Q;L 2
7
(I-B)

R
trong d6 mdi X3 va X* doc 1ap 13 nguyén tir halogen, UM 1a nhém hydroxy hodc nhém
amino, va cac ky hi¢u khac 1a nhu duge xéac dinh trén day).

Trong so db c4c budc phan ung 2, phan tmg 2-1 ¢6 thé thuc hién dugc bing
phuong phap twong ty nhu ciia phan tmg 1-2, va phan tmg 2-2 c6 thé thuc hién dugc
bang phuong phép twong tu nhu ctia phan tmg 1-1.

Trong hop chét c6 cong thirc (I-A-3) trong so @b cac budc phan umg 1, hop
chét c6 cong thic (I-A-3a):

3c R

R
(Rz)q\/ A 3
S N N (1-A-32)
N
H

trong d6 mdi R va R34 doc 1ap 12 nhém metyl, va cac ky hiéu khéc 1a nhu duge xac
dinh trén day) c6 thé duoc san xuét bing phuong phap dugc thé hién trong so d6 cac

budc phan ing 3 sau day.
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So db céac bude phan tng 3

3cR
(R oN =~y MM i
~T
4 - ( [\ / \
H Pua vao nhém bao vé N R3c—x5
RP va/hoic
(I-A-3a-5) (I-A-3a-4) R3d—x5 (|-A-3 a-3)
(I-A-3a-6) 1 Phén Gng khir bao vé

1 Phan tng 3-2

R3d 3cR
R3c R3C Phén tmg 3-3 R
™ Q& ™ Qf <\
T Mre ~— &) - - Ha
) R ) HCHO H

Pua vao nhém bao vé

(-A-3a) (-A-3a-1) (-A-3a-2)

trong d6 X° 1a nguyén tir halogen, va cic ky hiéu khac 1a nhu duge x4c dinh trén day).

Trong so d cac budc phan tng 3, phan tng 3-1 c6 thé thyc hién dugc bing
phuong phép tuong tw nhu cta phan tng 1-1. Phan (mg 3-2 13 d4 biét, va duoc thuc
hién, vi du, bang phan ng & khoang -10°C dén nhiét d6 héi lru trong dung méi hitu
co (metanol, etanol, tetrahydrofuran, dietyl ete v.v.) v&i sw c¢6 mit ctia chat khir (liti
nhém hydrua, liti bohydrua, natri bohydrua, phirc boran-pyridin, phirc boran-
tetrahydrofuran v.v.). Theo mdt cach khac, phan rng dugc thuc hién & nhiét 46 0 dén
200°C trong dung mdi tro [dung méi ete (vi du tetrahydrofuran, dioxan, dimetoxyetan,
dietyl ete v.v.), dung mdi ruou (vi du metanol, etanol v.v.), dung méi benzen (vi du
benzen, toluen v.v.), dung mdi keton (vi du axeton, metyl etyl keton v.v.), dung méi
nitril (vi du axetonitril v.v.), dung moi amit (vi du dimetylformamit v.v.), nudc, etyl
axetat, axit axetic hoic dung moi hén hop cua hai hoic nhiéu cua ching v.v.] véi su
c6 mit cta chét xic tac hydro hoéa (vi du paladi cacbon, paladi black, paladi, paladi
hydroxit, platin dioxit, nickel, Raney nickel, ruteni clorua v.v.), vdi su c6 mét hodc
khong c6 mit cua axit v co (vi du axit clohydric, axit sulfuric, axit hypocloro, axit
boric, axit tetrafloboric v.v.) hodc axit hitu co (vi du axit axetic, axit p-toluensulfonic,

axit oxalic, axit trifloaxetic, axit formic v.v.), trong méi truong hydro dudi p sudt
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thudng hodc dudi 4p suét giam, hodc véi sy c6 mit clia amoni format. Khi axit vo co
hoic axit hitu co dugc ding, mudi ctia n6 c6 thé dugc ding.

Ngoai ra, phan tmg 3-3 14 d3 biét, va c6 thé thuc hién duoc bing cach phéan
tmg hop chit c¢6 cong thirc (I-A-3a-2) va formaldehyt tai 0°C dén nhiét d6 hdi uu
trong dung méi hitu co (vi du tetrahydrofuran, diclometan, clorofom, benzen, toluen,
xylen, hexan, heptan, xyclohexan, dietyl ete, dioxan, axeton, etyl metyl keton,
axetonitril, dimetyl sulfoxit, N,N-dimetylformamit, dimetylaxetamit, etyl axetat v.v.)
véi sy 6 mat cua axit (vi dy axit clohydric, axit sulfuric, axit axetic, axit trifloaxetic
V.V.).

Trong hop chét c6 cong thirc (I-A-6) trong so dd cac budc phan tng 1, hop
chit c6 cong thirc (I-A-6a):

0 R5a R5b
HO/U\/\'|'S>k[rOR4'1 (I-A-6a)
0]

trong d6, TS 1a nhém metylen hodc nhém etylen, va c4c ky hiéu khéc 1a nhu duge xdc
dinh trén day) c6 thé dugc san xudt bing phuong phap duoc thé hién trong so d6 céc

budc phan g 4 sau day.

So dd cac bude phan tmg 4

Phan ing . Phan {mg
Q 41 s 2 i R
Rfﬁ)k ortt — —= HO AT OR*' ™™o TS oR™
R5b Phan g khir bao vé R58 R5b
(-A-6a-2) 6 (I-A-6a-1) (-A-6a)
Rplo/\/\.l.s/X .
(-A-6a-3)

trong d6, X° 1a nhém doi chuyén (vi du nguyén tir halogen v.v.), RP! 13 nhém bao vé
d6i véi nhém hydroxy- (vi du nhdm metoxymetyl, nhom benzyl hodc nhém
tetrahydropyranyl v.v.), va cac nhém khéc 14 nhu dugce x4c dinh trén day).

Trong so db cic budc phan tng 4, phan tng 4-1 1 d3 biét, va c6 thé thuc hién
duoc, vi du, bing cach phan tmg hop chit c6 cong thirc (I-A-6a-2) va hop chit c6
cong thic (I-A-6a-3) tai -78°C dén nhiét 6 hdi luu trong dung mdi hitu co (vi du

tetrahydrofuran, benzen, toluen, xylen, hexan, heptan, xyclohexan, dietyl ete, dioxan,
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dimetyl sulfoxit, N,N-dimetylformamit, dimetylaxetamit v.v.) v4i sy c6 mat ciia bazo
(vi du liti hexametyldisilazit, liti diisopropylamit va natri hexametyldisilazit v.v.).

Nguoc lai, trong hop chit c6 cong thirc (I-A-6), hop chét c6 cong thirc (I-A-

o re2 R® Q
/u\/\ M (HA-80)
HO 188 OR*

trong d6 TSS 13 lién két hodic nhém metylen, va cac ky hiéu khac 12 nhu dugc xac dinh

trén day) c6 thé dwoc san xut bing phuong phap duoc thé hién trong so dd cac budc

phan mg 5 sau day.
So d cac budc phan tmg 5
Q O Phan Ung Phéan Gng
5—1 _ Rs3 R%® O 5-2 0 R5a RSt O
S
T~ 1O TSS OR™ ___, HO)KATSS OR*1
Rb5a o)
(1-A-6b-2) (1-A-6b-1) (I-A-6b)

trong d6 tit ca cac ky hidu la nhu duoc x4c dinh trén day)

Trong so dd cac budce phan tmg 5, phan tmg 5-1 1a d4 biét, va c6 thé thyuc hién
duoc, vi du, tai 0°C dén nhiét 6 hoi luu trong dung méi hitu co (vi du metanol, etanol
v.v.) véi sy ¢ mat hodc khdng c6 mit ciia bazo (vi du natri metoxit, natri etoxit v.v.).
va, phan tmg 5-2 1a d3 biét, va c6 thé thyuc hién duoc, vi du, bing cich phan tng hop
chét ¢6 cong thirc (I-A-6b-1) véi chét halogenua axit (vi du oxalyl clorua, thionyl
clorua v.v.) tai -20°C dn nhiét d6 héi luu trong dung méi hitu co (vi du clorofom,
diclometan, dietyl ete, tetrahydrofuran, dimetoxyetan v.v.) hodc khéng c6 dung méi,
phén tmg halogenua axit thu dwoc tai -20°C dén nhiét d6 hdi lwu trong dung méi hiru
co (vi du clorofom, diclometan, dietyl ete, tetrahydrofuran, axetonitril, etyl axetat v.v.)
v6i sy c6 mit cia chit diazometylat héa (vi du diazometan, trimetylsilyldiazometan
v.v.), va cho diazometyl keton thu dwoc tham gia phan tmg & -20°C dén nhiét d6 hdi
luu trong dung mdi hitu co (vi du dioxan, tetrahydrofuran, diclometan v.v.) hodc

khong cé dung méi véi sy c6 mét cia rugu (vi du metanol, etanol, propanol, butanol,
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benzyl rugu v.v.) véi sy c6 mit cua bazo (vi du pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin, diisopropyletylamin v.v.).

Hop chét c6 cong thire (I-C):

(R3q_~ /(Ra)t
\_/
Qmmfgu“ﬂ\gm“ (-C)

=

w1 R

trong d6 Y? 13 lién két, hosic nhém metylen hoic nhém etylen, thy ¥ dwoc thé bing
mot hodc hai R8, va cac ky hiéu khéc 1a nhu duge x4c dinh trén diy), khi “vong don
c6 tir 5 dén 7 canh” trong “vong don c6 tir 5 dén 7 canh tly y duoc thé bing mot dén
ndm R’ (trong nhém nay, R 1a nhu dugc x4c dinh trén day)” duoc dic trung bsi Ul 1a
vong cacbon don vong C5-7 hodc vong di vong don vong c6 tir 5 dén 7 canh c6
nguyén tir cacbon lién két véi Y2 hoic U' 1a vong cacbon cé chu ndi C5-10 tiy y
duogc thé bang mot dén nam R7, hop chit mong mudn c6 thé duoc san xuit bing cach

cho hop chit c6 cong thirc (I-A-1) va hop chit c6 cong thirc (I-C-1):

2 1 4-1
o
trong d6 tat ca cac ky hiéu 1a nhu duoc x4c dinh trén day) tham gia phan tng twong t
nhu phan tmg 1-2’ trong so dd cic budc phan umg 1, hoic ciing c6 thé duge san xut

bang cach cho hop chét ¢ cong thic (I-C-2):

, >R3)f
(R )q = ‘\
WMH (-C-2)
XN

H
trong d6 tit ca cac ky hiéu 13 nhu dwoc xac dinh trén day) va hop chét c6 cong thirc (I-
C-1) tham gia phan tmg tuong tu nhu phan tmg 1-2’ trong so d6 cac budc phan tng 1,
va tiép tuc cho tham gia phan tmg twong tw nhu phan tng 1-1 trong so dd cic budc

phén tmg 1 str dung hop chét c¢6 cong thirc (I-A-4).
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Nguoc lai, trong hop chét ¢ cong thirc (I-C), hop chit trong d6 “vong don cb
tir 5 dén 7 canh” trong “vong don c6 tir 5 dén 7 canh tiy ¥ duoc thé bing mot dén nim
R7 (trong cong thirc nay, R7 1a nhu dugce xac dinh trén day)” duoc dic trung bai U 1a
vong di vong chira nito don vong ¢6 tir 5 dén 7 canh c¢6 nguyén tir nito lién két véi Y2

c6 thé dugc san xuét bang cach cho hop chét c6 cong thire (I-C-3):

(RY)q_/~ (R%),
\, / A
e

2
/ f“x’ (1-C-3)
z-W

(R‘)r@

trong d6 X’ 1a nguyén tir halogen, va cac ky hiéu khic 1a nhu duge x4c dinh trén day)
va hop chit c6 cong thirc (I-C-4):

T3__OR*!

@8/ T o

HN

trong d6 vong D 14 vong di dong chira nito don vong c6 tir 5 d&n 7 canh thy y dwoc
thé bang mot dén nam R’ (trong nhém nay, R7 1a nhu dugc x4c dinh trén déy), X8 1a
nguyén tir cacbon hodc nguyén tr nito, va cac ky hi€u khac 14 nhu duge x4c dinh trén
day) dén phan tmg tuong tw nhw phan tmg 1-1 trong so dd cac budc phan tmg 1.
Ngoai ra, trong hop chit c6 cong thirc (I), hop chét trong d6 U 1a vong don c6 tir 5 dén
7 canh hodc vong cacbon c6 cdu ndi C5-10, tuy v duoc thé bing mot dén nam R’
(trong c4ac nhém nay, R’ 1a nhu duge xac dinh trén day), Y 1a lién két hoiic nhém
metylen hogic nhém etylen, tily ¥ dugc thé bing mot hodc hai R® (trong cic nhém nay,
R? 1a nhu duoc x4c dinh trén day), T 14 lién két, hodic nhém metylen hogc nhém etylen,
tuy y dugc thé béng mot ho#ic hai R’ (trong c4c nhém nay, R® 13 nhu duoc x4c dinh
trén ddy), va R* nguyén tir hydro c6 thé dwoc san xuét bang cach tiép tuc cho hgp chét
c¢6 cong thic (I-C) vao phan tmg khir bao vé. Trong ban md ta ndy, vi du vé “vong di
dong chira nito don vong c6 tir 5 dén 7 canh” trong “vong di dong chira nito don vong
c6 tir 5 dén 7 canh ty y duoc thé bing mot dén nam R7” duogc dic trung béi vong D
bao gdm pyrol, pyrolin, pyrolidin, tetrahydrooxazol, tetrahydroisooxazol,

tetrahydrothiazol, tetrahydroisothiazol, imidazol, pyrazol, imidazolin, imidazolidin,
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pyrazolin, pyrazolidin, dihydrofurazan, tetrahydrofurazan, dihydrooxadiazol,
tetrahydrooxadiazol, dihydrothiadiazol, tetrahydrothiadiazol, triazol, triazolin,
triazolidin, tetrazol, tetrazolin, tetrazolidin, dihydropyridin, tetrahydropyridin,
piperidin,  tetrahydrooxazin, tetrahydrothiazin, = morpholin, thiomorpholin,
dihydropyrazin, tetrahydropyrazin, piperazin, dihydropyrimidin, tetrahydropyrimidin,
perhydropyrimidin,  dihydropyridazin, tetrahydropyridazin, perhydropyridazin,
dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiadiazin, tetrahydrothiadiazin, azepin,
dihydroazepin, tetrahydroazepin, perhydroazepin, perhydrooxazepin,
perhydrothiazepin, diazepin, dihydrodiazepin, tetrahydrodiazepin, perhydrodiazepin,
tetrahydrooxadiazepin, perhydrooxadiazepin, tetrahydrothiadiazepin va
perhydrothiadiazepin.

Ngoai ra, hop chat c¢6 cong thirc (I-C-3) c6 thé duoc san xuit bing phwong
phap twong twr nhu phuong phép san xuét hop chit c6 cong thire (I-B-1) trong so db
cac budc phan ung 2.

Trong so dd cic budc phan Gmg néu trén, phwong phap dua nhém béo vé vao
nhém amino c6 thé thuc hién dugc bing phuong phép dwoc mé ta trong T. W. Greene,
Protective Groups in Organic Synthesis, Wiley, New York, 1999, vi dy, viéc dua
nhém bao v€ nhu nhém tert-butoxycacbonyl, nhém benzyloxycacbonyl, nhém
florenylcacbonyl, nhém trityl, nhdm o-nitrobenzensulfenyl v.v., cua RP, qua trinh nay
c6 thé thuc hién dugc bing phan tmg & -50 &én 100°C trong dung médi nhu diclometan,
clorofom, 1,2-dicloetan, tetrahydrofuran, dioxan, toluen, etyl axetat hodc nudc st
dung di-tert-butyl dicacbonat, benzyloxycacbonyl clorua, florenylcacbonyl clorua,
trityl clorua, o-nitrobenzensulfenyl clorua hoac chét tuong tu. Do d6, néu cén, qua
trinh nay c6 thé thyc hién dwoc bang cach sir dung bazo nhu amin nhu trietylamin,
diisopropyletylamin va hop chét tuong tw, hoic mudi ciia axit hitu co nhu natri 2-
etylhexanoat va kali 2-etylhexanoat, hodc bazo v6 co nhu natri hydroxit va kali
cacbonat.

Trong so db cac budc phan tmg néu trén, phan tmg khir bao vé nhém bao vé
d6i véi nhém carboxyl, nhém hydroxy hodc nhém amino la da biét rong rdi, va vi du
bao gdm phan tmg khir bao vé bing cach thiy phan kiém, phan tmg khir bao vé duéi

diéu kién axit, phan tmg khir bao vé bang cach hydro phan, phan tmg khir bdo vé clia
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nhom silyl, phan mg khir bdo v€ stir dung kim loai, phan ing khir bao v¢ sit dung mét
hodc nhiéu kim loai va phan tmg tuong tu.

Vi du, phan tmg khir bio vé bing cach thity phan kiém duoc thuc hién & nhiét
d6 0 dén 40°C trong dung mdi hitu co (metanol, tetrahydrofuran hosc chi 1,4-dioxan,
hozc dung méi hdn hop gébm nhiéu dung méi trong sb chiing & ty 16 bat ky) sir dung
hydroxit ctia kim loai kiém (natri hydroxit, kali hydroxit, liti hydroxit v.v.), hydroxit
ctia kim loai kiém thé (bari hydroxit, canxi hydroxit v.v.) hodc cacbonat (natri
cacbonat, kali cacbonat v.v.) hoic dung dich trong nuéc ctia chiing hozc hén hop ctia
ching.

Nguoc lai, phan tng khir bdo v€ dudi diéu kién axit dugc thuc hién, vi du, &
nhiét d6 0 dén 100°C trong dung mdi hitu co (diclometan, clorofom, 1,4-dioxan, etyl
axetat hodc chi c6 anisol, hosic dung méi hdn hop gém nhiéu dung méi trong s ching
& ty 18 bat ky) trong hoic axit hitu co (axit axetic, axit trifloaxetic, axit metansulfonic,
axit p-toluensulfonic v.v.), hodc axit v6 co (axit clohydric, axit sulfuric v.v.) hodc hén
hop ctia né (axit bromhydric/axit axetic v.v.).

Phan tng khir bao vé béng su hydro phéan dugc thuc hién, vi dy, & nhiét d6 0
dén 200°C trong dung mdi (dung mdi ete (tetrahydrofuran, 1,4-dioxan, dimetoxyetan,
dietyl ete v.v.), dung mdi rugu (metanol, etanol v.v.), dung mdéi benzen (benzen,
toluen v.v.), dung méi keton (axeton, metyl etheyl keton v.v.), dung méi nitril
(axetonitril v.v.), dung mdi amit (N,N-dimetylformamit v.v.), nudc, etyl axetat, axit
axetic, ho#ic dung méi hdn hgp ctia hai hosic nhiéu cua chung), v&i su c6 mat cla chét
xuc tac (paladi-cacbon, paladi den, paladi hydroxit, platin oxit, Raney niken v.v.),
dudi méi trudng hydro dudi ap suét thudong hodc ap suét giam, hodc véi su c6 mét cua
amoni.

Phan ung khir bao v€ ctia nhém silyl duge thuc hién, vi dy, & nhiét 46 0 dén
40°C trong hodc dung méi hitu co ma c6 thé tron 14n v6i nude (tetrahydrofuran hodc
chi axetonitril, hodc dung méi hdn hop gdm nhiéu dung méi trong sb ching & ty 1é bét
ky) st dung tetrabutylamoni florua.

Phan tng khir bao v€ st dung kim loai dugc thuc hién, vi du, & nhiét d6 0 dén
40°C trong dung méi axit (axit axetic, dung dich dém c6 pH nim trong khoang tir 4,2

to 7,2, hosic dung moi hdn hop ctia nhitng dung dich nay va mét hodc dung dich hitu
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co nhu tetrahydrofuran) véi sy c6 mit ctia bot kém bing cach sir dung séng siéu 4m
hodc khong s dung séng si€u am.

Phan Umg khir bdo vé€ st dung phirc kim loai dugc thuc hién, vi du, & nhiét d6
0 dén 40°C trong dung méi hitu co (diclometan, N,N-dimetylformamit,
tetrahydrofuran, etyl axetat, axetonitril, 1,4-dioxan, etanol v.v.), nudc hodc dung moi
hén hop clia ching véi sy ¢6 mit ctia chit phan ung (tributyltin hydrua, trietylsilan,
dimedon, morpholin, dietylamin, pyrolidin v.v.), hodc axit hitu co (axit axetic, axit
formic, axit 2-etylhexanoic v.v.) va/hodc mudi cia axit tanic (natri 2-etylhexanoat,
kali 2-etylhexanoat v.v.) véi sy cd mit hodc khdng c6 mit ciia axit phosphin
(triphenylphosphin v.v.), st dung phirc kim loai (tetrakistriphenylphosphinpaladi (0),
bis(triphenylphosphin)paladi dmn diclorua, paladi (§1)) axetat,
tris(triphenylphosphin)rodi (I) clorua v.v.).

Theo mot cach khac, phan tmg khir bao vé c6 thé thuc hién dugc, vi du, bang
phuong phap dugc md ta trong T. W. Greene, Protective Groups in Organic Synthesis,
Wiley, New York, 1999.

Vi du vé& nhém bao vé& dbi véi nhém carboxyl bao gdm metyl, etyl, tert-butyl,
tricloetyl, benzyl (Bn), phenacyl, p-metoxybenzyl, trityl, 2-clotrityl v.v.

Vi du vé& nhém bao vé db6i v6i nhém amino bao gdm nhém
benzyloxycacbonyl, nhém tert-butoxycacbonyl, nhom allyloxycacbonyl (Alloc), nhém
1-metyl-1-(4-biphenyl)etoxycacbonyl (Bpoc), nhém trifloaxetyl, nhém 9-
florenylmetoxycacbonyl, nhém benzyl (Bn), nhém p-metoxybenzyl, nhém
benzyloxymetyl (BOM), nhém 2-(trimetylsilyl)etoxymetyl(SEM) va hop chit turong
tu.

Vi du v& nhém bao vé d8i voi nhém hydroxy bao gdém metyl, trityl,
metoxymetyl (MOM), 1-etoxyetyl (EE), metoxyetoxymetyl (MEM), 2-
tetrahydropyranyl (THP), trimetylsilyl (TMS), trietylsilyl (TES), tert-butyldimetylsilyl
(TBDMS), tert-butyldiphenylsilyl (TBDPS), axetyl (Ac), pivaloyl, benzoyl, benzyl
(Bn), p-metoxybenzyl, allyloxycacbonyl (Alloc), 2,2,2-tricloetoxycacbonyl (Troc) va
hop chét twong tu.

Hop chét ngoai nhitng hop chét dugc thé hién trén day c6 thé dugc san xut

bang phwong phap di biét, vi du, phwong phip dwgc mo ta trong Comprehensive

-83-



20529

Organic Transformation : A Guide to Functional Group Preparations, 2nd
Edition(Richard C. Larock, John Wiley & Sons Inc, 1999) va phuong phap tuong
tu, hodic bang cach sir dung phuwong phép két hop trong d6 mét phan ctia phuong phap
d3 biét duoc stra di va phuong phép tuong tu.

Trong mdi phan tmg trong ban md ta ndy, hop chit c6 cong thirc (I-A-3), cong
thitc chung (I-A-4), céng thirc chung (I-A-5), cong thirc chung (I-A-6), cong thirc
chung (I-B-2), cong thirc chung (I-B-3), cong thitc chung (I-A-3a-5), cong thirc chung
(I-A-3a-6), cong thirc chung (I-A-6a-2), cdng thic chung (I-A-6a-3), cong thirc chung
(I-A-6b-2), cong thirc chung (I-C-1), cong thirc chung (I-C-2) va cong thirc chung (I-
C-4), 14n luot, 12 da biét, hodc c6 thé d& dang san xuét bing phuong phap da biét nhu
Tetrahedron Letters, 2002, Vol,43, No,22, p,4059-4061 va WO 2000/52032 va
phuong phéap tuong tu.

Trong mi phan tng trong ban mo ta nay, phan tmg di kém sur gia nhiét c6 thé
thyc hién dugc st dung bdn nude, bdn dau, bdn cat hodc vi song ma nguoi co hiéu
biét trung binh trong linh vuc nay biét dén.

Trong mdi phan tmg trong ban mé ta niy, mét cach thuan tién, chit phan tng
hd trg pha ran dugc hd trg bdi polyme cao phén tir (vi du polystyren, polyacrylamit,
polypropylen, polyetylen glycol v.v.) ¢6 thé dugc dung.

Trong mdi phan tng trong ban mé ti ndy, san phdm phan tng c6 thé dugc
tinh ché bing cac cach tinh ché thong thuong, vi du, phwong phap nhu chung cét dudi
ap sudt thuong hodc dudi 4p suit giam, phép sic ky 1ong hiéu ning cao st dung silica
gel hodc magie silicat, phép sic ky 16p mong, nhua trao ddi ion, nhya trao ddi phan tu,
phép séc ky cot, rira, hodc tai két tinh. Su tinh ché c6 thé dugc thuc hién cho moi phan
ung, hodc co thé dugc thuc hién sau khi két thic mét vai phan tmg,

Dboc tinh

Vi doc tinh ctia hop chét thip, n6 c6 thé sir dung an toan lam thube.
St dung lam thubc

Hop chét theo sang ché c6 ich dé phong ngira hoic diéu tri chimg rdi loan bai
tiét nudc tidu, dic biét 13, ching réi loan bai tiét nudc tidu di kém véi chimg dau tuyén
tién liét va/hoic cai thién triéu ching cta n6 di kém véi ching rdi loan bai tiét nudc

ti€u (sy chim bai ti€t nudc ti€u, sy phan tdch dong nudce ti€u, su gian doan dong nudc
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tidu, su bai tiét qua dudng tiéu bi cham, su cing thing bai tiét qua dudng tiéu, su bai
tiét han ché v.v.). Ngoai ra, hop chat c6 ich d& diéu tri ung thu, bénh viém phdi hodc
ching xo héa & phdi, bénh cing da, chimg dau nhuc, sy rdi loan gy dau co hoic
bénh viém khép.

Hop chét nay c6 thé dugc ding bang cach két hop véi, vi dy, chét chen al (vi
du tamsulosin, silodosin, prazosin, terazosin, bunazosin, alfuzosin, indoramin,
naftopidil, doxazosin mesilat, urapidil, AIO-8507L v.v.) v hop chét tuong ty, chit trc
ché axetylcholinesteraza (vi du distigmin, neostigmin v.v.), chit rc ché Sa-reductaza
(vi du finasterid, GI-998745 v.v.) hodc chét chéng androgen (vi du oxendolon,
osateron acetat, bicalutamid v.v.), vi du, (1) bd sung vd/hoic ting cudng viéc phong
ngura, didu tri va/hodc triu chimg cuia ching, (2) cai thi¢n dong hoc hodc su hép thu
ctia chung, giam lidu cta ching, va/hoic (3) gidm tac dung phu cua ching.

Duogc phim chira hop chét va thudc khac c6 thé dwoc ding & dang két hop
trong d6 ca hai thanh phan dugc két hop trong mot duge phim, hoic c6 thé & dang
trong d6 ca hai thanh phin dugc ding bing cich bao ché riéng r&. Khi dugc ding
bing cach bao ché riéng r&, viéc dung ddng thoi va viéc dung & cac thoi diém khéc
nhau dugc bao gdm. V3, viéc ding & céc thoi diém khac nhau c6 thé 1a hop chit dugc
dung déu tién, va cac thudc khac duoc ding sau, hodic cac thubc khac duoc diung dau
tién, va hop chdt dugc ding sau, va lan lugt dung phwong phép c6 thé giéng hoic
khéc nhau.

Liéu cta cac thudc khac néu trén c6 thé dugc chon mot cach phi hop dua trén
lidu ma duge st dung 1am sang. Ngoai ra, ty 18 cia hop chit va cac thudc khac c6 thé
duoc chon mot cach phu hgp phu thudc vao 4o tudi va trong luong cla dbi tuong
dugc dung, phuong phap dung, thoi gian dung, bénh cin didu tri, triéu chimg, su két
hop cua nhing yéu té nay va yéu tb tuong ty. Vi dy, cdc thude khéc c6 thé dugc ding
tai 0,01 dén 100 phan khéi lugng dua trén 1 phin khdi lugng ctia hop chét. Cac thubc
khac c6 thd dugc dung bing cach két hop nghu nhién hai hoic nhiéu loai & ty 18 thich
hop. Va, thubc néu trén bao gdm khong chi thudc ma dwoc tim thiy cho dén ngay nay,

ma ca thudc ma s& thiy trong twong lai.
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Dé st dung hop chét hodc dwoc phim chira hop chét va thudc khac cho muyc
dich néu trén, thong thudng, thubc dugc ding trén co thé hodc khu tra hodc dang
ngoai rudt.

Liéu cta hop chét khac nhau phu thudc vao do tudi, trong luong, tri€u chimg,
hiéu qué diéu tri, phuong phép ding, thoi gian didu trj va yéu t6 tuong tur, nhung nhin
chung, hop chét nay dugc ding trong khoang tr 1 pg dén 1 g trén mot 14n cho ngudi
16n, mot dén mot vai 1an trong ngay, hoic dugc ding ngodi rudt trong khoang tir 0,1
pg dén 300 mg trén mot 14n cho ngudi 16n, mot ¢én mot vai 1an trong ngdy, hodc dugce
dung lién tyc trong tinh mach trong khoang tir 1 gio dén 24 gid trong ngay.

Di nhién 13, nhu md ta trén day, vi lidu thay dbi phu thudc vao nhiéu diéu kién,
lidu 12 du tai 1iéu nho hon liéu néu trén trong mot sb trudng hop, hodc viée dung vuot
qué khoang yéu cAu trong mét s6 trudng hop.

Khi hop chét hodc dugc phdm chira hgp chét va thude khac dugc dung, né
dugc dung & dang rin dé str dung bén trong hodic dung dich (st dung bén trong), dugc
phidm giai phong kéo dai dé st dung theo dudng miéng, hodc dugce phim c6 thé tiém,
dung bén ngoai, x6ng hit hodc thudc dan ¢ ding ngoai ruét.

Dugc phdm dang rén @ str dung theo dwdng miéng (st dung bén trong) bao
gdm, vi du, vién nén, vién, vién nang, bot va hat. Vién nang bao gdm vién nang cimg
va vién nang mém.

béi véi duge phém dang rén dé sir dung bén trong, mot hoic nhiéu chét hoat
tinh dugc bao ché thanh dang thich hop, hodc sau khi trdn véi ta dugce (vi du lactoza,
mannitol, glucoza, xeluloza vi tinh thé, hd bot v.v.), chit két dinh (vi du
hydroxypropylxeluloza, polyvinyl pyrolidon, magie aluminat metasilicat v.v.), chit
chéng phan 13 (vi du canxi carboxymetylxeluloza v.v.), chét chéng b6i tron (vi du
magie stearat v.v.), chét 8n dinh, chét trg tan (vi du axit glutamic, axit aspartic v.v.)
hodc chit trong tu, theo phuong phép thong thudng, va dugce st dung. Theo mdt cach
khac, néu cAn thiét, chit hoat tinh c6 thé dugc bao bing chét bao (vi du duong tréng,
gelatin, hydroxylpropylxeluloza, hydroxypropylmetylxeluloza phtalat v.v.), hodc co6
thd dwoc bao bang hai hodc nhidu 16p. Ngoai ra, vién nang cua hoat chit ma co thé

hip thy, nhu gelatin, ciing dugc bao gdm.
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Duoc phidm dang léng dé dung theo dudng miéng (st dung bén trong) bao
gbém dung dich dugc dung, huyén phi, nhil twong, syrd va cdn ngot. Trong cic dang
bao ché long nay, mot hodc nhiéu chét hoat tinh duoc hoa tan, tao huyén phu hogc tao
nhii twong trong chét pha lofing (vi du nudc cit, etanol, hodc chit 16ng hdn hop cua
ching v.v.) thuong duge sir dung. Ngoai ra, dang bao ché 1ong nay c6 thé chira chét
thAm uét, chit tao huyén phu, chét tao nhii tuong, chét 1am ngot, chét tao mui, chét tao
huong, chit bao quan hoic dung dich dém.

Ngoai ra, dugc phim giai phéng kéo dai ¢ st dung theo duong miéng ciing
rit hidu qua. Chét tao gel dugc sir dung trong dugc phdm giai phong kéo dai nay 1a
chdt ma duogc truong nd khi chira dung méi, nher d6, céc phén tir hat lién két 13n nhau
clia n6 c6 ba cdu truc mang, va c6 thé tao thanh dang gidng nhu thach ma khéong c6
kha ning chay. Chét nay chi yéu duoc sir dung 1am chit két dinh, chét dién dy va
bazo gidi phong kéo dai tir quan diém bao ché. Vi du, gdom arabic, tao, polyvinyl
pyrolidon, natri alginat, propylen glycol este cia axit alginic, carboxyvinyl polyme,
carboxymetylxeluloza,  carboxymetylxeluloza  natri, gém  guar, gelatin,
hydroxypropylmetylxeluloza, hydroxypropylxeluloza, ruQu polyvinylic,
metylxeluloza hoic hydroxyetylmetylxeluloza cé thé dugc sir dung.

Dugc phim c6 thé tiém cho ding ngoai rudt bao gdm dung dich, huyén phu,
nhil twong va chét rin c6 thé tiém ma dugc sir dung bing céch hoa tan hoic tao huyén
phu trong dung méi str dung. Dugc phidm c6 thé tiém dugc sir dung bang cach hoa tan,
tao huyén phu hodc tao nhii twong mot hodc nhiéu hoat chét trong dung mdi. Dung
méi, vi dy, nudc cit dé tiém, nudc mudi sinh ly, ddu thuc vat, rugu nhu propylen
glycol, polyetylen glycol, va etanol va hop chét twong tw, va két hop cua ching dugc
str dung. Ngoai ra, dugc phim c6 thé tiém c6 thé chira chit 6n dinh, chit tro tan (vi du
axit glutamic, axit aspartic, Polysorbat 80 (nhan hiéu di ding ky) v.v.), chét tao huyén
phu, chét tao nhii tuong, chét lam diu, dung dich dém hodc chét bao quan. Céac chét
nay duoc san xuit bang cach khir tring hodc phuong phép xir ly khir tring mét giai
doan. Theo m6t cach khéc, duge phim co thé tiém cling co6 thé st dung & dang chét
rdn vo trung (vi du san phdm déng kho dwoc san xuit, va dugc hoa tan trong nude cht
dé tiém hodic cac dung méi khac ma di dugc khir tring hodc v trung, trudc khi st

dung ng).
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Dugc phim dang liéu ding bén ngoai cho ding ngoai rudt bao gdm, vi dy,
thudc xit, thude x0ng hit, thubc @ xit, sol khi, thubc ma, gel, kem, thube dz'ip, bao goi,
du xoa va thudc nho miii. Céc duoc phém dang nay chira mot hodc nhiéu hoat chét,
va dugc diéu ché bing phwong phap di biét hodc dang bao ché ma dugc st dung
thudng xuyén.

Thudc xit, thubc x0ng hit va thudc @& xit c6 thé chira chét 6n dinh nhu natri
hydro sulfit va dung dich dém c6 ap sudt thAm loc nhu nhau, vi du, isotonic nhu natri
clorua, natri xitrat hodc axit xitric, ngoai ra chit pha loing thuong dugc sir dung.
Phuong phap san xuét thudc dé xit duwoc mo ta chi tiét, vi du, trong patent My s6 US
2868691 va 3095355.

Thubc x6ng hit cho ding ngoai rudt bao gdm sol khi, bot @& hit hodc dung
dich d hit, va dung dich d& hit c¢6 thé 1a dang dugc dung béng cach hoa tan hodc tao
huyén pht trong nudc hogic cac méi trudmg thich hop khac.

Thudc x6ng hit qua miii dwgc san xuit phit hop voi phuong phép 1 da biét.

Vi dy, trong trudng hop dung dich d hit, duge bao ché bing cach chon phu
hop chét khang khudn (vi dy benzalkoni clorua, paraben v.v.), chit tao mau, dung dich
dém (vi du natri phosphat, natri axetat v.v.), chit déng vi (vi du natri clorua, glyxerin
dic v.v.), chét dién ddy (vi du carboxyvinyl polyme v.v.), chit ting cudong hip thu va
chit trong tu, néu cin thiét.

Trong trudng hop thude bot dé xéng hit dwoc bao ché bing cach chon phu
hop chét chéng b6i tron (vi du axit stearic va mudi ctia né v.v.), chat két dinh (vi du
hd bdt, dextrin v.v.), t& dugc (vi du lactoza, xeluloza v.v.), chit tao. mau, chét khéng
khuén (vi du benzalkoni clorua, paraben v.v.) hodc chét ting cudong hip thy, néu cin
thiét.

Khi dung dich dé xong hit dugc ding, thuong 13, thiét bi x6ng (vi du thiét bi
phun, thiét bj khi rung v.v.) va, khi bdt d& xéng hit dugc ding, thiét bi dung thubc qua
miii cho thubc bot duge dung.

Thuéc m& dugc san xuit bing céch bao ché da biét hodc hodc ding thudng
xuyén. Vi du, thubc m& duge bao ché bang cach tron hodc 1am néng chay mot hoic
nhiéu hoat chét trong chit nén. Chit nén diu dugc chon tir chit nén da biét hosc ding

thudng xuyén. Vi du, nén dau dugc chon tir axit béo cao hodc este cia axit béo cao (vi

-88-



20529

du axit adipic, axit myristic, axit palmitic, axit stearic, axit oleic, este clia axit adipic,
este cua axit myristic, este cla axit palmitic, este cua axit stearic, este cua axit oleic
v.v.), chét sap (vi du sép ong, sap viy c4 map, xeresin v.v.), chit hoat dong bé mit (vi
du este cta axit polyoxyetylen alkyl ete phosphoric v.v.), rugu bac cao (vi du xetanol,
rugu stearyl, ruou xetostearyl v.v.), du silicon (vi du dimetylpolysiloxan v.v.),
hydrocacbon (vi du hydrophilic vaselin, vaselin tring, lanolin dugc tinh ché, paraffin
long v.v.), glycol (vi du etylen glycol, dietylen glycol, propylen glycol, polyetylen
glycol, macrogol v.v.), dau thuc vat (vi du diu thiu diu, diu oliu, diu vung, diu nhya
théng v.v.), diu dong vét (vi du diu chdn vizon, diu nodn, squalan, squalen v.v.),
nuére, chit ting cuong hip thu hodc chét phong ngira phat ban dugc sir dung m§t minh,
hodc béng cach tron hai hodic nhiéu loai. Ngoai ra, nén dau c6 thé chira chét 1am im,
chit bao quan, chét én dinh, chét chdng oxy héa hogc chét tao mui.

Gel dugc san xuét béng cach bao ché d3 biét hoic thuong dugc st dung. Vi
du, gel duoc bao ché bing cach 1am néng chay mot hodc nhiéu hoat chit trong chét
nén ma duoc chon tir chit nén gel da biét hodic thudng duoc sir dung. Vi dy, chét nén
gel dugc chon tir reou béc thip (vi du etanol, rugu isopropylic v.v.), chit tao gel (vi
du carboxymetylxeluloza, hydroxyetylxeluloza, hydroxypropylxeluloza, etylxeluloza
v.v.), chét trung hoa (vi du trietanolamin, diisopropanolamin v.v.), chét hoat dong bé
mit (vi du axit monostearic polyetylen glycol v.v.), chit gdm, nudc, chét tdng cudng
hip thu va chit phong ngira phat ban dugc sir dung riéng r&, hoic bing céach tron hai
hodc nhiéu loai. Ngoai ra, chit nén gel c6 thé chira chit bao quén, cht chéng oxy héa
hoic chét tao mui.

Kem duoc bao ché ché béng cach da biét hoic thu(mg dugc st dung. Vi dy,
kem dugc bao ché bang cach 1am néng chay hodc tao nhii twong mdt hodic nhiéu hoat
chét trong chit nén. Chét nén kem duogc chon tir chit nén kem da biét hoic thuong
duoc str dung. Vi du, chit nén kem duoc chon tir este ciia axit béo cao, rugu bac thép,
hydrocacbon, rugu polyhydric (vi du propylen glycol, 1,3-butylen glycol v.v.), ruou
bac cao (vi du 2-hexyldecanol, xetanol v.v.), chdt tao nhii tuong (vi du ete
polyoxyetylen alkyl, este clia axit béo v.v.), nudc, chét ting cudng hip thu va chét
phong ngira phat ban dugc sir dung riéng ré, hodic bing cach tron hai hodic nhiéu loai.
Ngoai ra, chit nén kem c6 thé chira chét bao quéan, chit chéng oxy héa hodc chit tao

mui.
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Thudc dip duoc san xudt bing cach bao ché da biét hodc thudong duogc sir
dung. Vi dy, thubc dép duoc san xuét béng céch lam ndéng chay mot hodc nhiéu hoat
chit trong chit nén, va phan tan va bao chit néng chay dudi dang san phim dugc tron
trén chat mang. Thudc dip dugc chon tir thuc dép da biét hoic thuong dugc sir dung.
Vi du, thuéc dép duoc chon tir chit lam dic (vi du axit polyacrylic, polyvinyl
pyrolidon, gdm arabic, hd bot, gelatin, metylxeluloza v.v.), chit thAm w6t (vi du ure,
glyxerin, propylen glycol v.v.), chit dién ddy (vi du kaolin, oxit k&m, talc, canxi,
magie v.v.), nuéc, chét trg tan, chit két dinh va chit phong ngira phat ban dugc st
dung riéng ré&, hoidc bé’mg cach tron hai hojc nhiéu loai. Ngoai ra, thube dép c6 thé
chira chit bao quan, chit chéng oxy héa hodc chét tao mui.

Bao géi dugc san xuét béng cach d3 biét hojic thuong dugc sir dung. Vi du,
bao goi dugc san Xuét béng cach lam nong chdy mot hodc nhiéu hoat chét trong chét
nén, va phan tin va bao chit néng chay trén chit nén. Chét nén dugc chon tir chit nén
da biét hodc thuong duge st dung. Vi du, chit nén dugc chon tir chit nén polyme,
chit béo va dau, axit béo cao, chét két dinh va chit phong ngira phat ban duoc st dung
riéng r&, hodc bﬁng céch tron hai hoic nhiéu loai. Ngoai ra, chét nén c6 thé chira chét
bao quéan, chit chdng oxy héa hodc chit tao mui.

DAu xo0a dugc san xuit b?mg cach da biét hoic thudong duoc st dung. Vi duy,
du xo0a dugc bao ché béng céach hoa tan, tao huyén phu hodc tao nhii trong mot hodc
nhiéu hoat chét trong chit nén dwoc chon tir nude, rugu (vi dy etanol, polyetylen
glycol v.v.), axit béo cao, glyxerin, xa phong, chit tao nhii tvong va chét tao huyén
phu riéng r&, hoic hai hogc nhiéu loai ctia chiing. Ngoai ra, ddu xoa c6 thé chira chit
bao quan, chét chéng oxy héa hoic chit tao mui.

Céc dugc phdm khéc ding ngoai rudt bao gdm thubc dan dé ding trong rudt
hoic dit tai 4&m dao, ma chira mdt hodc nhiéu hoat chét, va duge bao ché béng phuong
phéap thong thuong.

Toan bd ndi dung cua tAt ca cac tai lidu sang ché va tai liéu phi sdng ché hoic
tai litu tham khao dugc trich din rd ring trong trong ban mé ta nhu 1a mot phin cia

ban mo ta nay.

Vi du thwe hién sdng ché
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Séng ché s& dugc mé ta chi tiét hon dudi day thong qua cac Vi du va Vi du
sinh hoc, nhung sang ché khong bi gidi han chi & cac vi du nay. Tén goi ctia hgp chét
theo sang ché va tén goi cia hop chit duoc thé hién trong Vi du dugc goi tén theo
ACD/Name (Phién ban 6.00, dugc tao ra boi Advanced Chemistry Development Inc.).

Dung mbi trong ngogc don duge thé hién & vi tri phan tach bdi phép séc ky va
trong TLC chi ra ring dung méi rira giai hoic dung méi phat trién dwoc st dung, va ty
18 12 ty 18 theo thé tich. Gi4 tri s6 dwoc thé hién & vi tri cia NMR 14 gid tri do cta 'H-
NMR khi dung méi do duge mod ta duge ding.

Diéu kién phén tich phép séc ky 16ng hiéu ning cao pha dao dé do thoi gian
luu HPLC 1a nhu sau:

Thiét bi dugc st dung: Waters LC/MS

Phé khéi ké: ZMD 4000 dugc san xuit bsi Waters

Thiét bi phat hién ELSD: Thiét bj phat hién 75 ELS duoc san xuit béi Sedex

Cot: UNIZON US-C18, 5 um, 50 x 4,6 mm

Nhiét @6 cot: 50°C

Téc d6 dong: 3 mL/phit

Pha di dong A: 0,1% (axit trifloaxetic-5% metanol)/dung dich trong nude

Pha di dong B: 0,1% dung dich axit trifloaxetic-metanol
Gradient LC-MS/ELS:

Bang 1
Thoi gian (phut) %A %B
0 95 5
0,5 95 5
3 0 100
3,5 0 100
3,51 95 5
5 95 5
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Vi du: 9-(3-phenylpropyl)-2,3,4,9-tetrahydro-1H-beta-carbolin hydroclorua

SUux
* HCI
NH

Tert-butyl 1,3,4,9-tetrahydro-2H-B-carbolin-2-carboxylat (S6 CAS 168824-
94-0) (545 mg) dugc hoa tan trong N,N-dimetylformamit (5 mL), (3-
bromopropyl)benzen (478 mg), tetrabutylamoni bromua (32 mg) va xesi cacbonat
(782 mg) duoc 1an Iugt bd sung va, hdn hop dwoc khudy tai 60°C trong vong 4 gid.
Hdn hop phan tmg duoc 1am ngudi xudng nhiét dd phong, va dugc rét vao nudc, tiép
theo 13 chiét bing etyl axetat. Lép hitu co dugc rira lién tuc bing nudc va dung dich
natri clorua bdo hoa trong nuéc, dugc 1am kho béng magie sulfat khan, va dugc c6 dac.
Phén con lai dugc tinh ché bang phép séc ky cot silica gel (hexan:etyl axetat = 9:1).
Ngoai ra, bd sung dung dich dioxan axit clohydric 4N (3mL) vao hop chét thu dugc
(162 mg) tai nhiét d6 phong, va hdn hop dwoc khudy trong vong 1 gi. Hon hop phan
tng duoc ¢ dic dé thu duge hop chit cin diéu ché (121 mg) c6 tinh chit vat Iy nhu
sau.
TLC : Rf 0,47 (clorofom: metanol=9:1);
TH-NMR(DMSO-dg):8 1,84 - 2,04 (m, 2 H), 2,55 - 2,66 (m, 2 H), 2,94 (t, J=5,5 Hz, 2
H), 3,41 (t, J=5,5 Hz, 2 H), 4,12 (t, J=7,3 Hz, 2 H), 4,40 (s, 2 H), 7,00 - 7,10 (m, 1 H),
7,10 - 7,22 (m, 4 H), 7,22 - 7,34 (m, 2 H), 7,41 (d, J=8,2 Hz, 1 H), 7,47 (d, J=7,7 Hz, 1
H), 9,67 (s, 2 H).
Vi du 2: metyl 6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-

yl]hexanoat
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B6 sung metyl 6-clo-6-oxohexanoat (0,052 mL) vao dung dich hop chét
pyridin (1 ml) (100 mg) dugc san xuit trong Vi du 1 tai nhiét d6 phong, va hdn hop
duoc khudy trong vong 2 git. BS sung nudc vao hdn hop phan tng, tiép theo 1a chibt
bang etyl axetat. Dich chiét lién tuc dugc rira bing nudc va dung dich natri clorua
trong nudc bao hoa, dugc lam kho br?mg magie sulfat khan, va duogc c6 dic. Phén con
lai duge tinh ché biang phép séc ky cot silica gel (hexan:etyl axetat = 6:4) dé thu dwoc
hop chét cin diéu ché (90 mg) c6 tinh chét vét Iy nhu sau.

TLC : Rf 0,45 (hexan: etyl axetat=1:1),

'H-NMR(CDCl3):8 1,57 - 1,86 (m, 4 H) 2,00 - 2,25 (m, 2 H) 2,33 - 2,42 (m, 2 H) 2,45
- 2,57 (m, 2 H) 2,59 - 2,96 (m, 4 H) 3,62 - 3,71 (m, 3 H) 3,71 - 3,97 (m, 2 H) 3,97 -
4,12 (m, 2 H) 4,41 - 4,87 (m, 2 H) 7,05 - 7,36 (m, 8 H) 7,43 - 7,54 (m, 1 H).

Vi duy 3: axit 6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-

yl]hexanoic

]

N
N Z/\/VCOZH

B6 sung dung dich natri hydroxit trong nuéc IN (1 mL) vao dung dich hdn
hop ctia hop chit (83 mg) duoc san xut trong Vi du 2 trong etylen glycol dimetyl ete
(1 mL) va metanol (1 mL) tai nhiét &6 phong, va hdn hop dugc khudy trong vong 2
gid. Bb sung axit clohydric 1N (1 mL) va nu6c vao hdn hop phan tmg, tiép theo 1a
chiét bing etyl axetat. Dich chiét dwoc rira v6i dung dich natri clorua trong nuéc béo
hoa, dugc 1am kho b%ng natri sulfat khan, va dugc c¢d dic. Phan con lai dugce tinh ché
bing phép sic ky cot silica gel (clorofom : metanol : nuwéc = 50 : 10 : 1) d& thu duoc
hop chit cin diéu ché (66 mg) c6 tinh chét vat Iy nhu sau.

TLC : Rf 0,50 (clorofom: metanol: nudc=50: 10: 1);

'H-NMR(CDCl3):8 1,61 - 1,89 (m, 4 H) 1,99 - 2,21 (m, 2 H) 2,30 - 2,59 (m, 4 H) 2,60
-2,76 (m, 2 H) 2,75 - 2,94 (m, 2 H) 3,69 - 3,97 (m, 2 H) 3,87 - 4,11 (m, 2 H) 4,42 -
4,84 (m, 2 H) 5,52 - 6,86 (m, 1 H) 7,03 - 7,38 (m, 8 H) 7,42 - 7,54 (m, 1 H).

Vidu 3(1) - Vidu 3(56)
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Hop chét B-carbolin duogc san xuét theo Vi du 1, va halogenua axit carboxylic
twong Ung cua metyl 6-clo-6-oxohexanoat dugc sir dung, ma duoc xir 1y theo Vi du 2
v, néu cin thiét, xir Iy theo Vi du 3, d& thu duoc hop chét sau.
- Vidu 3(1): metyl 5-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1)-5-
oxopentanoat
TLC:Rf 0,33 (clorofom: metanol: amoniac trong nu¢c=50:10:1);
'H-NMR(CDCl):8 1,81 - 2,09 (m, 2 H) 2,21 - 2,61 (m, 4 H) 2,78 - 2,97 (m, 2 H) 3,60
-3,71 (m, 3 H) 3,73 - 3,98 (m, 2 H) 4,47 - 4,75 (m, 2 H) 5,23 - 5,32 (m, 2 H) 6,96 -
7,36 (m, 8 H) 7,46 - 7,60 (m, 1 H). Vi du 3(2): axit 6-(9-benzyl-1,3,4,9-tetrahydro-2H-
beta-carbolin-2-yl)-6-oxohexanoic
TLC:Rf 0,44 (clorofom: metanol: nuéc=50:10:1);
'H-NMR(DMSO-de):5 1,33 - 1,65 (m, 4 H) 2,09 - 2,50 (m, 4 H) 2,61 - 2,87 (m, 2 H)
3,67 - 3,85 (m, 2 H) 4,63 (s, 2 H) 5,31 - 5,45 (m, 2 H) 6,95 - 7,12 (m, 4 H) 7,17 - 7,32
(m, 3 H) 7,37 - 7,47 (m, 2 H) 11,97 (s, 1 H).
Vi du 3(3): axit 7-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-7-oxoheptanoic
TLC:Rf 0,33 (clorofom: metanol: nud¢c=90:10:1);
'H-NMR(DMSO-de):5 1,11 - 1,59 (m, 6 H) 2,09 - 2,47 (m, 4 H) 2,62 - 2,84 (m, 2 H)
3,66 - 3,84 (m, 2 H) 4,63 (s, 2 H) 5,32 - 5,44 (m, 2 H) 6,95 - 7,13 (m, 4 H) 7,16 - 7,34
(m, 3 H) 7,37 - 7,49 (m, 2 H) 11,80 - 12,15 (m, 1 H).
Vi du 3(4): axit 6-[9-(3-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic
TLC:Rf 0,57 (clorofom: metanol: nuéc=50:10:1) ;
'H-NMR(CDCl5):8 1,45 - 1,88 (m, 4 H), 2,08 - 2,62 (m, 4 H), 2,71 - 3,04 (m, 2 H),
3,68 - 3,99 (m, 5 H), 4,36 - 4,80 (m, 2 H), 5,08 - 5,31 (s, 2 H), 6,49 - 6,67 (m, 2 H),
6,68 - 6,88 (m, 1 H), 6,99 - 7,35 (m, 4 H), 7,40 - 7,59 (m, 1 H).
Vidu 3(5): axit 6-[9-(4-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic
TLC:Rf 0,57 (clorofom: metanol: nuéc=50:10:1);
'H-NMR(CDCl3):8 1,51 - 1,88 (m, 4 H), 2,16 - 2,65 (m, 4 H), 2,68 - 3,03 (m, 2 H),
3,60 - 4,03 (m, 2 H), 4,35 - 4,79 (m, 2 H), 5,08 - 5,38 (s, 2 H), 6,85 - 7,04 (m, 2 H),
7,05 - 7,35 (m, 5 H), 7,44 - 7,64 (m, 1 H).
Vidu 3(6): axit 6-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
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oxohexanoic

TLC:Rf 0,52 (clorofom: metanol: nudc=50:10:1);

'H-NMR(CDCl):8 1,46 - 1,92 (m, 4 H), 2,09 - 2,66 (m, 4 H), 2,71 - 3,07 (m, 2 H),
3,69 - 4,03 (m, 2 H), 4,32 - 4,86 (m, 2 H), 5,08 - 5,37 (s, 2 H), 6,80 - 7,35 (m, 7 H),
7,42 - 7,65 (m, 1 H).

Vidu 3(7): axit 6-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoic

TLC:Rf 0,30 (clorofom: metanol=15:1);

'H-NMR(CDCl):5 1,47 - 1,88 (m, 4 H), 2,19 - 2,60 (m, 4 H), 2,72 - 3,02 (m, 2 H),
3,63 - 4,08 (m, 2 H), 4,37 - 4,79 (m, 2 H), 5,10 - 5,35 (s, 2 H), 6,75 - 6,98 (m, 1 H),
6,96 - 7,35 (m, 6 H), 7,43 - 7,63 (m, 1 H).

Vi du 3(8): axit 6-[9-(3-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoic

TLC:Rf 0,30 (clorofom: metanol=15:1);

'H-NMR(CDCl):8 1,44 - 1,87 (m, 4 H), 2,16 - 2,61 (m, 4 H), 2,71 - 3,07 (m, 2 H),
3,67 - 4,03 (m, 2 H), 4,29 - 4,86 (m, 2 H), 5,11 - 5,37 (s, 2 H), 6,57 - 7,04 (m, 3 H),
7,03 - 7,39 (m, 4 H), 7,44 - 7,62 (m, 1 H).

Vidu 3(9): axit 6-[9-(2-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoic

TLC:Rf 0,31 (metylen clorua: metanol=15:1);

'H-NMR(CDCls):3 1,48 - 1,90 (m, 4 H), 2,20 - 2,59 (m, 4 H), 2,71 - 3,02 (m, 2 H),
3,68 - 4,02 (m, 2 H), 4,42 - 4,88 (m, 2 H), 5,29 (s, 2 H), 6,52 - 6,76 (m, 1 H), 6,81 -
7,40 (m, 6 H), 7,42 - 7,63 (m, 1 H).

Vi du 3(10): axit 6-[9-(4-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic

TLC:Rf 0,31 (metylen clorua: metanol=15:1);

'TH-NMR(CDCl:):5 1,48 - 1,86 (m, 4 H), 2,12 - 2,58 (m, 7 H), 2,76 - 2,98 (m, 2 H),
3,66 - 4,01 (m, 2 H), 4,36 - 4,79 (m, 2 H), 5,20 (s, 2 H), 6,83 - 6,98 (m, 2 H), 6,99 -
7,39 (m, 5 H), 7,42 - 7,60 (m, 1 H).

Vidu 3(11): axit 6-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
6-oxohexanoic

TLC:Rf 0,21 (metylen clorua: metanol=15:1);
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'H-NMR(CDCl):8 1,54 - 1,87 (m, 4 H), 2,18 - 2,59 (m, 4 H), 2,76 - 3,00 (m, 2 H),
3,67 - 4,04 (m, 2 H), 4,39 - 4,78 (m, 2 H), 5,11 - 5,27 (m, 2 H), 6,73 - 6,93 (m, 1 H),
6,94 - 7,34 (m, 5 H), 7,43 - 7,60 (m, 1 H).

Vi du 3(14): axit 7-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-
oxoheptanoic

TLC:Rf 0,33 (metylen clorua: metanol=15:1);

'H-NMR(CDCl3):5 1,17 - 1,84 (m, 6 H), 2,11 - 2,57 (m, 4 H), 2,73 - 3,03 (m, 2 H),
3,62 - 4,07 (m, 2 H), 4,36 - 4,82 (m, 2 H), 5,22 (s, 2 H), 6,83 - 7,34 (m, 7 H), 7,40 -
7,62 (m, 1 H).

Vi du 3(15): axit 7-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-
oxoheptanoic

TLC:Rf 0,33 (metylen clorua: metanol=15:1);

"H-NMR(CDCl3):6 1,17 - 1,84 (m, 6 H), 2,14 - 2,58 (m, 4 H), 2,76 - 3,00 (m, 2 H),
3,65 - 4,05 (m, 2 H), 4,39 - 4,79 (m, 2 H), 5,22 (s, 2 H), 6,75 - 6,96 (m, 1 H), 6,96 -
7,35 (m, 6 H), 7,41 - 7,64 (m, 1 H).

Vi du 3(16): axit 7-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
7-oxoheptanoic

TLC:Rf 0,33 (metylen clorua: metanol=15:1);

'H-NMR(CDCl3):6 1,23 - 1,85 (m, 6 H), 2,13 - 2,59 (m, 4 H), 2,70 - 3,03 (m, 2 H),
3,68 - 4,06 (m, 2 H), 4,37 - 4,80 (m, 2 H), 5,20 (s, 2 H), 6,75 - 6,94 (m, 1 H), 6,95 -
7,32 (m, 5 H), 7,40 - 7,65 (m, 1 H).

Vi du 3(17): axit 7-oxo0-7-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]heptanoic

TLC:Rf 0,33 (clorofom: metanol: nwéc=50:10:1);

'H-NMR(DMSO-d¢):8 1,20 - 1,38 (m, 2 H) 1,41 - 1,62 (m, 4 H) 1,85 - 2,06 (m, 2 H)
2,10 - 2,24 (m, 2 H) 2,35 - 2,81 (m, 6 H) 3,68 - 3,83 (m, 2 H) 4,02 - 4,17 (m, 2 H)
4,58 - 4,76 (m, 2 H) 6,98 (t, J=7,5Hz, 1 H) 7,07 (t, J=7,5Hz, 1 H) 7,12 - 7,31 (m, 5
H) 7,34 (d, J=7,5Hz, 1 H) 7,40 (d, J=7,5Hz, 1 H) 11,96 (s, 1 H).

Vi du 3(18): axit 6-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl}-6-oxohexanoic

TLC:Rf 0,54 (clorofom: metanol: nué¢c=90:10:1);

'H-NMR(DMSO-d¢):8 1,39 - 1,67 (m, 4 H) 1,81 - 2,06 (m, 2 H) 2,12 - 2,81 (m, 8 H)
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3,67 - 3,83 (m, 2 H) 3,99 - 4,17 (m, 2 H) 4,60 - 4,76 (m, 2 H) 6,98 (t,J=7,5 Hz, 1 H)
7,02 -7,13 (m, 3 H) 7,13 - 7,27 (m, 2 H) 7,34 (d, J=8,0 Hz, 1 H) 7,40 (d, J=7,5 Hz, 1
H) 11,61 - 12,32 (m, 1 H).

Vi du 3(19): axit 7-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl}-7-oxoheptanoic

N N
F T > "coH
o

TLC:Rf 0,54 (clorofom: metanol: nwéc=90:10:1);

'H-NMR(DMSO0-de): 1,20 - 1,39 (m, 2 H) 1,38 - 1,66 (m, 4 H) 1,82 - 2,03 (m, 2 H)
2,11 -2,82 (m, 8 H) 3,66 - 3,83 (m, 2 H) 3,99 - 4,17 (m, 2 H) 4,60 - 4,75 (m, 2 H)
6,98 (t,J=7,5Hz, 1 H) 7,02 - 7,12 (m, 3 H) 7,12 - 7,28 (m, 2 H) 7,34 (d, J=8,0 Hz, 1
H) 7,40 (d, J=7,5Hz, 1 H) 11,74 - 12,16 (m, 1 H).

Vi du 3(20): axit 6-{9-[3-(3-clophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl}-6-oxohexanoic

TLC:Rf 0,22 (clorofom: metanol: nu¢c=90:10:1);

'H-NMR(DMSO-de):5 1,40 - 1,66 (m, 4 H) 1,86 - 2,06 (m, 2 H) 2,13 - 2,81 (m, 8 H)
3,68 - 3,84 (m, 2 H) 4,02 - 4,16 (m, 2 H) 4,61 - 4,78 (m, 2 H) 6,94 - 7,02 (m, 1 H)
7,03 -7,11 (m, 1 H) 7,11 - 7,43 (m, 6 H) 11,95 (s, 1 H),

Vidu 3(21): axit 7-{9-[3-(3-clophenyl)propyl]-1,3,4,9-tetrahydro-2H-b¢ta—carbolin-2-
yl}-7-oxoheptanoic

TLC:Rf 0,31 (clorofom: metanol: nu¢c=90:10:1);

'H-NMR(DMSO-de):8 1,23 - 1,38 (m, 2 H) 1,42 - 1,64 (m, 4 H) 1,87 - 2,06 (m, 2 H)
2,11-2,81 (m, 8 H) 3,68 - 3,83 (m, 2 H) 4,02 - 4,17 (m, 2 H) 4,59 - 4,78 (m, 2 H)
6,94 - 7,02 (m, 1 H) 7,03 - 7,12 (m, 1 H) 7,12 - 7,44 (m, 6 H) 11,93 (s, 1 H).

Vi du 3(22): metyl 6-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat

TLC:Rf 0,33 (hexan: etyl axetat=1:1); _
'H-NMR(CDCl3):5 1,50 - 1,87 (m, 4 H), 2,16 - 2,59 (m, 4 H), 2,73 - 3,00 (m, 2 H),
3,57 - 3,69 (m, 3 H), 3,70 - 4,00 (m, 2 H), 4,41 - 4,77 (m, 2 H), 5,14 - 5,29 (m, 2 H),
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6,77 - 6,91 (m, 1 H), 6,96 - 7,36 (m, 6 H), 7,41 - 7,63 (m, 1 H).

Vi du 3(23): metyl 6-[9-(4-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat

TLC:Rf 0,43 (hexan: etyl axetat=1:1);

'H-NMR(CDCls):8 1,54 - 1,84 (m, 4 H), 2,15 - 2,58 (m, 4 H), 2,71 - 3,01 (m, 2 H),
3,62 - 3,69 (m, 3 H), 3,69 - 4,01 (m, 2 H), 4,38 - 4,76 (m, 2 H), 5,12 - 5,31 (m, 2 H),
6,84 - 7,39 (m, 7 H), 7,41 - 7,63 (m, 1 H).

Vi du 3(24): metyl 6-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat

TLC:Rf 0,36 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,46 - 1,75 (m, 4 H), 2,08 - 2,49 (m, 4 H), 2,69 - 2,89 (m, 2 H),
3,55 -3,61 (m, 3 H), 3,62 - 3,91 (m, 2 H), 4,32 - 4,72 (m, 2 H), 5,06 - 5,23 (m, 2 H),
6,72 - 7,32 (m, 7 H), 7,32 - 7,55 (m, 1 H).

Vi du 3(25): metyl 6-[9-(3-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoat

TLC:Rf 0,59 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):5 1,42 - 1,87 (m, 4 H), 2,11 - 2,58 (m, 7 H), 2,73 - 3,01 (m, 2 H),
3,59-3,71 (m, 3 H), 3,70 - 4,01 (m, 2 H), 4,36 - 4,81 (m, 2 H), 5,15 - 5,27 (m, 2 H),
6,64 - 7,40 (m, 7 H), 7,43 - 7,64 (m, 1 H).

Vi du 3(26): metyl 6-[9-(2-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat

TLC:Rf 0,45 (hexan: etyl axetat=1:1),

TH-NMR(CDCl):8 1,51 - 1,84 (m, 4 H), 2,19 - 2,58 (m, 4 H), 2,75 - 2,99 (m, 2 H),
3,60 - 3,70 (m, 3 H), 3,70 - 4,02 (m, 2 H), 4,46 - 4,82 (m, 2 H), 5,23 - 5,36 (s, 2 H),
6,53 - 6,70 (m, 1 H), 6,85 - 7,36 (m, 6 H), 7,42 - 7,60 (m, 1 H).

Viduy 3(27): metyl 6-[9-(4-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoat

TLC:Rf 0,45 (hexan: etyl axetat=1:1),

TH-NMR(CDCI3):8 1,51 - 1,84 (m, 4 H), 2,09 - 2,56 (m, 7 H), 2,75 - 3,00 (m, 2 H),
3,57 - 3,69 (m, 3 H), 3,69 - 3,97 (m, 2 H), 4,38 - 4,78 (m, 2 H), 5,12 - 5,28 (m, 2 H),
6,82 - 7,37 (m, 7 H), 7,39 - 7,62 (m, 1 H).

Vi du 3(28): metyl 6-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
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6-oxohexanoat

TLC:Rf 0,42 (hexan: etyl axetat=1:1);

'H-NMR(CDCl):8 1,50 - 1,85 (m, 4 H), 2,22 - 2,59 (m, 4 H), 2,76 - 3,00 (m, 2 H),
3,60 - 3,72 (m, 3 H), 3,72 - 4,00 (m, 2 H), 4,43 - 4,75 (m, 2 H), 5,13 - 5,27 (m, 2 H),
6,73 - 6,94 (m, 1 H), 6,93 - 7,31 (m, 5 H), 7,43 - 7,61 (m, 1 H).

Vi du 3(30): etyl 7-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
7-oxoheptanoat

TLC:Rf 0,32 (hexan: etyl axetat=2:1);

'H-NMR(CDCl):3 1,11 - 1,85 (m, 9 H), 2,16 - 2,58 (m, 4 H), 2,71 - 3,03 (m, 2 H),
3,66 - 4,01 (m, 2 H), 4,11 (q, J=7,0 Hz, 2 H), 4,39 - 4,77 (m, 2 H), 5,07 - 5,32 (m, 2
H), 6,77 - 6,94 (m, 1 H), 6,93 - 7,35 (m, 5 H), 7,39 - 7,66 (m, 1 H).

Vi du 3(31): axit 6-[9-(3-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic

TLC:Rf 0,31 (metylen clorua: metanol=15:1);

'H-NMR(CDCl3):8 1,46 - 1,89 (m, 4 H), 2,11 - 2,58 (m, 7 H), 2,73 - 3,00 (m, 2 H),
3,68 - 4,01 (m, 2 H), 4,38 - 4,80 (m, 2 H), 5,20 (s, 2 H), 6,71 - 6,83 (m, 1 H), 6,82 -
6,94 (m, 1 H), 6,95 - 7,39 (m, 5 H), 7,41 - 7,61 (m, 1 H).

Vi du 3(32): axit 6-[9-(2-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic

TLC:Rf 0,46 (clorofom: metanol: nudc=50:10:1);

'H-NMR(CDCl3):8 1,41 - 1,88 (m, 4 H), 2,15 - 2,62 (m, 4 H), 2,71 - 3,06 (m, 2 H),
3,66 - 4,04 (m, 5 H), 4,40 - 4,81 (m, 2 H), 5,15 - 5,35 (m, 2 H), 6,30 - 6,57 (m, 1 H),
6,66 - 6,84 (m, 1 H), 6,82 - 7,00 (m, 1 H), 7,01 - 7,38 (m, 4 H), 7,40 - 7,68 (m, 1 H).
Vi dy 3(33): metyl 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1)-6-
oxohexanoat

TLC:Rf 0,44 (hexan: etyl axetat=1:2);

'H-NMR(CDCl5):5 1,47 - 1,85 (m, 4 H) 2,13 - 2,59 (m, 4 H) 2,78 - 2,97 (m, 2 H) 3,60
- 3,70 (m, 3 H) 3,71 - 3,99 (m, 2 H) 4,40 - 4,83 (m, 2 H) 5,21 - 5,33 (m, 2 H) 6,95 -
7,35 (m, 8 H) 7,45 - 7,58 (m, 1 H).

Vidu 3(34): etyl 7-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-7-
oxoheptanoat

TLC:Rf 0,55 (hexan: etyl axetat=1:2);
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'H-NMR(CDCl):8 1,17 - 1,81 (m, 9 H) 2,13 - 2,54 (m, 4 H) 2,79 - 2,96 (m, 2 H) 3,70
- 3,99 (m, 2 H) 4,05 - 4,19 (m, 2 H) 4,40 - 4,79 (m, 2 H) 5,17 - 5,35 (m, 2 H) 6,90 -
7,40 (m, 8 H) 7,43 - 7,61 (m, 1 H).

Vi du 3(35): metyl 6-[9-(3-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat

TLC:Rf 0,33 (hexan: etyl axetat =1:1);

'H-NMR(CDCl):5 1,51 - 1,83 (m, 4 H), 2,15 - 2,58 (m, 4 H), 2,75 - 2,99 (m, 2 H),
3,60 - 3,71 (m, 3 H), 3,70 - 4,02 (m, 2 H), 4,40 - 4,77 (m, 2 H), 5,17 - 5,31 (m, 2 H),
6,59 - 7,02 (m, 3 H), 7,03 - 7,36 (m, 4 H), 7,40 - 7,65 (m, 1 H).

Vi du 3(36): metyl 6-[9-(3-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
6-oxohexanoat

TLC:Rf 0,33 (hexan: etyl axetat =1:1);

'H-NMR(CDCl3):5 1,54 - 1,79 (m, 4 H), 2,11 - 2,56 (m, 4 H), 2,77 - 2,95 (m, 2 H),
3,62 - 3,68 (m, 3 H), 3,68 - 3,97 (m, 5 H), 4,40 - 4,76 (m, 2 H), 5,14 - 5,27 (m, 2 H),
6,47 - 6,91 (m, 3 H), 7,01 - 7,38 (m, 4 H), 7,41 - 7,63 (m, 1 H).

Vi du 3(37): metyl 4-{[2-(6-metoxy-6-oxohexanoyl)-1,2,3,4-tetrahydro-9H-beta-
carbolin-9-yl]metyl}benzoat

TLC:Rf 0,27 (hexan: etyl axetat =1:1);

"TH-NMR(CDCl3):8 1,51 - 1,82 (m, 4 H), 2,15 - 2,57 (m, 4 H), 2,78 - 2,99 (m, 2 H),
3,56 - 3,71 (m, 3 H), 3,71 - 4,00 (m, 5 H), 4,41 - 4,74 (m, 2 H), 5,25 - 5,36 (m, 2 H),
7,02 - 7,26 (m, 5 H), 7,42 - 7,65 (m, 1 H), 7,86 - 8,04 (m, 2 H).

Vi du 3(38): metyl 6-[9-(4-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
6-oxohexanoat

TLC:Rf 0,26 (hexah: etyl axetat=3:2);

'H-NMR(CDCls):8 1,46 - 1,87 (m, 4 H), 2,10 - 2,58 (m, 4 H), 2,75 - 2,97 (m, 2 H),
3,59 - 3,69 (m, 3 H), 3,68 - 3,98 (m, 5 H), 4,40 - 4,74 (m, 2 H), 5,12 - 5,25 (m, 2 H),
6,72 - 6,84 (m, 2 H), 6,88 - 7,02 (m, 2 H), 7,05 - 7,22 (m, 2 H), 7,24 - 7,33 (m, 1 H),
7,38 - 7,59 (m, 1 H).

Vi du 3(40): etyl 7-ox0-7-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]heptanoat

TLC:Rf 0,29 (hexan: etyl axetat=2:1);
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'H-NMR(CDCl5):8 1,16 - 1,33 (m, 3 H) 1,31 - 1,84 (m, 8 H) 1,98 - 2,96 (m, 8 H) 3,68
- 4,20 (m, 6 H) 4,43 - 4,83 (m, 2 H) 7,04 - 7,36 (m, 8 H) 7,41 - 7,57 (m, 1 H).

Vidu 3(41): etyl 7-[9-(4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-7-
oxoheptanoat

TLC:Rf 0,30 (hexan: etyl axetat=2:1);

'H-NMR(CDCl3):8 1,12 - 1,84 (m, 9 H), 2,09 - 2,59 (m, 4 H), 2,72 - 3,01 (m, 2 H),
3,65-4,01 (m, 2 H), 4,11 (q, J=7,0 Hz, 2 H), 4,35 - 4,79 (m, 2 H), 5,06 - 5,37 (m, 2
H), 6,80 - 7,34 (m, 7 H), 7,39 - 7,64 (m, 1 H).

Vi du 3(42): etyl 7-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-7-
oxoheptanoat

TLC:Rf 0,34 (hexan: etyl axetat=2:1);

'H-NMR(CDCl3):8 1,11 - 1,86 (m, 9 H), 2,14 - 2,56 (m, 4 H), 2,74 - 3,03 (m, 2 H),
3,63 - 4,01 (m, 2 H), 4,11 (q, J=7,1 Hz, 2 H), 4,39 - 4,79 (m, 2 H), 5,10 - 5,34 (m, 2
H), 6,74 - 6,95 (m, 1 H), 6,96 - 7,34 (m, 6 H), 7,41 - 7,66 (m, 1 H).

Vi du 3(43): metyl 6-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-
2-yl}-6-oxohexanoat

TLC:Rf 0,15 (hexan: etyl axetat=2:1);

'H-NMR(CDCl3):8 1,62 - 1,85 (m, 4 H) 2,00 - 2,16 (m, 2 H) 2,29 - 2,58 (m, 4 H) 2,58
-2,74 (m, 2 H) 2,76 - 2,95 (m, 2 H) 3,63 - 3,70 (m, 3 H) 3,72 - 3,97 (m, 2 H) 3,99 -
4,10 (m, 2 H) 4,48 - 4,84 (m, 2 H) 6,90 - 7,04 (m, 2 H) 7,05 - 7,24 (m, 5 H) 7,44 -
7,53 (m, 1 H).

Vidu 3(44): etyl 7-{9-[3-(4-flophenyl)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl}-7-oxoheptanoat

TLC:Rf 0,22 (hexan: etyl axetat=2:1);

'H-NMR(CDCl3):5 1,26 (t, J=7,0 Hz, 3 H) 1,36 - 1,51 (m, 2 H) 1,58 - 1,83 (m, 4 H)
1,98 - 2,18 (m, 2 H) 2,24 - 2,56 (m, 4 H) 2,56 - 2,74 (m, 2 H) 2,76 - 2,94 (m, 2 H)
3,73 - 3,97 (m, 2 H) 3,98 - 4,20 (m, 4 H) 4,50 - 4,82 (m, 2 H) 6,89 - 7,04 (m, 2 H)
7,04 - 7,24 (m, 5 H) 7,41 - 7,55 (m, 1 H).

Vi du 3(45): axit 5-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-5-
oxopentanoic

TLC:Rf 0,52 (clorofom: metanol: amoniac trong nuéc=50:10:1);
'H-NMR(DMSO-de):6 1,59 - 1,81 (m, 2 H) 2,15 - 2,48 (m, 4 H) 2,64 - 2,84 (m, 2 H)
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3,70 - 3,84 (m, 2 H) 4,65 (s, 2 H) 5,33 - 5,42 (m, 2 H) 6,96 - 7,34 (m, 7 H) 7,38 - 7,48
(m, 2 H) 12,02 (s, 1 H).

Vi du 3(46): axit 6-[9-(2-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoic

TLC:Rf 0,52 (clorofom: metanol:nudc=50:10:1);

'H-NMR(CDCl):8 1,46 - 1,87 (m, 4 H), 2,15 - 2,60 (m, 4 H), 2,73 - 3,03 (m, 2 H),
3,68 - 4,04 (m, 2 H), 4,35 - 4,79 (m, 2 H), 5,20 - 5,41 (m, 2 H), 6,19 - 6,46 (m, 1 H),
6,92 - 7,31 (m, 5 H), 7,32 - 7,47 (m, 1 H), 7,45 - 7,63 (m, 1 H).

Vi du 3(47): axit 6-[9-(2-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl1]-6-
oxohexanoic

TLC:Rf 0,30 (clorofom: metanol=15:1);

'H-NMR(CDCl):8 1,43 - 1,85 (m, 4 H), 2,09 - 2,67 (m, 7 H), 2,76 - 3,04 (m, 2 H),
3,67 -4,01 (m, 2 H), 4,23 - 4,79 (m, 2 H), 5,11 - 5,27 (s, 2 H), 6,19 - 6,52 (m, 1 H),
6,81 - 7,34 (m, 6 H), 7,40 - 7,66 (m, 1 H).

Vi du 3(48): axit 6-[9-(4-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoic

TLC:Rf 0,23 (clorofom: metanol=10:1);

'H-NMR(CDCl3):8 1,46 - 1,87 (m, 4 H), 2,09 - 2,59 (m, 4 H), 2,71 - 3,01 (m, 2 H),
3,67 - 4,01 (m, 5 H), 4,37 - 4,80 (m, 2 H), 5,04 - 5,34 (m, 2 H), 6,70 - 6,86 (m, 2 H),
6,86 - 7,05 (m, 2 H), 7,03 - 7,38 (m, 3 H), 7,41 - 7,57 (m, 1 H).

Vi du 3(49): metyl 6-[9-(2-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-6-
oxohexanoat

TLC:Rf 0,48 (hexan: etyl axetat=1:1);

'"H-NMR(DMSO-ds):5 1,33 - 1,68 (m, 4 H), 2,19 - 2,47 (m, 4 H), 2,61 - 2,93 (m, 2 H),
3,48 - 3,61 (m, 3 H), 3,66 - 3,88 (m, 2 H), 4,47 - 4,69 (m, 2 H), 5,34 - 5,54 (m, 2 H),
6,18 - 6,40 (m, 1 H), 6,96 - 7,21 (m, 3 H), 7,20 - 7,39 (m, 2 H), 7,42 - 7,59 (m, 2 H).
Vi du 3(50): metyl 6-[9-(2-metylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-y1]-6-
oxohexanoat

TLC:Rf 0,38 (hexan: etyl axetat=1:1);

"H-NMR(CDCl3):6 1,50 - 1,87 (m, 4 H), 2,09 - 2,56 (m, 7 H), 2,77 - 2,99 (m, 2 H),
3,58 - 3,70 (m, 3 H), 3,70 - 4,05 (m, 2 H), 4,31 - 4,71 (m, 2 H), 5,10 - 5,30 (m, 2 H),
6,22 - 6,43 (m, 1 H), 6,79 - 7,32 (m, 6 H), 7,40 - 7,65 (m, 1 H).
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Vidu 3(51): metyl 6-{ 9-[3-(3-c10pheny1)propyl]-1,3,4,9-tetrahydro-2H-beta-carbolin—
2-yl}-6-oxohexanoat

TLC:Rf 0,29 (hexan: etyl axetat=3:2);

'H-NMR(CDCls):8 1,55 - 1,89 (m, 4 H), 1,99 - 2,97 (m, 10 H), 3,59 - 3,72 (m, 3 H),
3,71-3,99 (m, 2 H), 3,99 - 4,11 (m, 2 H), 4,45 - 4,88 (m, 2 H), 6,98 - 7,28 (m, 7 H),
7,43 - 7,54 (m, 1 H).

Vidu 3(52): etyl 7-{9-[3-(3-clophenyl)propyl]-1,3,4,9-tetrahydro-ZH-beta—carbolin-2-
yl}-7-oxoheptanoat

TLC:Rf 0,34 (hexan: etyl axetat=3:2);

'H-NMR(CDCls):8 1,25 (t, J=7,0 Hz, 3 H), 1,35 - 1,52 (m, 2 H), 1,57 - 1,84 (m, 4 H),
LOO-2J9(HL2ID,124-294(m,8PD,&71-398(nL2}D,l99-4J9(nL4ID,
&47-4&4(ng2ID,@99-728(m,7}D,143-1540n,lH)

Vi du 3(54): metyl 6-[9-(2-metoxybenzyl)-1,3,4,9-tetrahydro-2H-beta—carbolin-2-yl]-
6-oxohexanoat

TLC:Rf 0,35 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,51 - 1,81 (m, 4 H), 2,18 - 2,57 (m, 4 H), 2,78 - 3,00 (m, 2 H),
3,60 - 3,71 (m, 3 H), 3,73 - 4,01 (m, 5 H), 4,44 - 4,80 (m, 2 H), 5,22 (s, 2 H), 6,35 -
@510n,1fD,@66-6£1(ng1ID,Q83-699(ng1ID,ZO3-736(HL4}D,Z44-
7,60 (m, 1 H).

Vidu 3(55): metyl 2-{ [2-(6-metoxy-6-oxohexanoyl)-1,2,3 ,4-tetrahydro-9H-beta-
carbolin-9-yl]metyl} benzoat

TLC:Rf 0,38 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,41 - 1,86 (m, 4 H), 2,10 - 2,58 (m, 4 H), 2,76 - 3,08 (m, 2 H),
3,57-3,71 (m, 3 H), 3,71 - 4,11 (m, 5 H), 4,37 - 4,75 (m, 2 H), 5,62 - 5,79 (s, 2 H),
6,19 -6,37 (m, 1 H), 6,98 - 7,41 (m, 5 H), 7,42 - 7,66 (m, 1 H), 7,91 - 8,20 (m, 1 H).
Vi du 3(56): metyl 6-0x0-6-{9- [2-(triflometyl)benzyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}hexanoat

TLC:Rf 0,59 (hexan: etyl axetat=1:1);

'H-NMR(CDCls):8 1,50 - 1,82 (m, 4 H) 2,14 - 2,57 (m, 4 H) 2,80 - 3,01 (m, 2 H) 3,57
-3J2@m3}D3J3-£01m;2}D438-4]6ﬁm2}D5A5@,2H)Q36-@490m
1H)IO4-7A30n,5H)7A9-7ﬁ3(m,lH)165-1790n,IH)
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Vi du 4: N,N-dimetyl-1-(1H-pyrolo[2,3-b]pyridin-3-yl)metanamin

H

Ne N

PW,
N<CH3
CHj,

B sung dung dich formaldehyt trong nudc 37% (103 g) vao hén hop cua 7-
azaindol (150 g), dimetylamin hydroclorua (114 g) va 1-butanol (1,275 L), va hdn hop
dugc khudy trén bdn diu 120°C trong vong 2,5 gid. Dung dich phan (ng dugc lam
ngudi xudng quanh 40°C, va duge db vao nude (1,35 L), axit clohydric dic (54 mL)
va mety! tert-butyl ete (MTBE) (630 mL) dwoc bd sung, hdn hop dugc khudy, cac 16p
dugc phan téch, va 16p nude dugc 14y ra. Lép nude nay duge rira thém véi MTBE, va
dung dich natri hydroxit trong nuéc 48% dwoc bd sung. H3n hop nay duoc chiét bang
clorofom, va luong nhd metanol duoc bd sung vao dung dich chiét, tiép theo 1a lam
kho véi natri sulfat khan. Chét 1am khé dugc chung cit loai bo, tiép theo 1a cb dic
dudi ap suét giam, dé thu dugc hop chét can diéu ché (179 g) c6 tinh chét vat Iy nhu
sau.

TLC:Rf 0,29 (clorofom: metanol:nude= 50:10:1);
'H-NMR(CDCls):8 2,27 (s, 6 H) 3,60 (s, 2 H) 7,08 (dd, J=8,00, 5,00 Hz, 1 H) 8,06 (dd
J=8,00, 1,50 Hz, 1 H) 8,31 (dd, J=5,00, 1,50 Hz, 1 H) 9,80 (s, 1 H).
Vi du 5: 3-(2-nitroetyl)-1H-pyrolo[2,3-b]pyridin
HN

b

P
\ :

N=

Hop chét (70,8 g) dugc san xuét trong Vi du 4 duogc hoa tan trong dung dich
hdn hop clia metanbl (600 mL) va nitrometan (600 mL), dung dich dugc 1am ngudi
xubng 6°C, dimetyl sulfat (42 mL) dugc bd sung trong khoang 30 gidy va, sau d6, hon
hop duoc khudy trén bdn nudc d4 trong khoang 4 phut. Sau khi duoc khudy tai nhiét
d6 phong trong vong 15 phut, hén hop dugc lam ngudi lai véi nude da, va dung dich
natri metoxit/metanol 28% (90,6 mL) dugc bd sung ting giot trong vong 14 phit. Bdn

nudc da duge loai bd, hdn hop duoc khuéy trong vong 1,5 gid, va bdt mau tréng véi
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vang nhat két tia duoc loc dé tach ra. Bé sung toluen (600 mL) vao dich loc, hdn hop
duoc ¢ dic trén bdn nuéc dudi &p suét giam 30°C dé thu dugc hd nhdo mau vang
nhat. B4 sung etyl axetat (600 mL) va dung dich bicacbonat natri bdo hoa trong nudc
(1200 mL) vao hén hop nay, hdn hop dugc lic déng déu, phin khong tan (b6t mau
vang nhat nhat) dugc loc bd str dung Xelit, va 16p duoc phén tach. Lép nude duoc
chiét bing etyl axetat (600 mL), va 16p hitu co duge gom, dugc rira bang dung dich
natri clorua trong nuéc bdo hoa (300 mL), va duoc lam kho bing natri sulfat khan.
Dung méi duge chung cit loai bd dudi &p sudt giam d& thu dugc hop chét cin didu
ché (51,25 g) ¢6 tinh chét vét ly nhu sau.

TLC:Rf 0,68 (clorofom: metanol:nuéc= 50:10:1);

'H-NMR(CDCls):5 3,49 (t, J=7,0 Hz, 2 H) 4,67 (t, ]=7,0 Hz, 2 H) 7,12 (dd, J=8,00,
5,00 Hz, 1 H) 7,91 (dd, J=8,00, 1,50 Hz, 1 H) 8,34 (dd, J=5,00, 1,50 Hz, 1 H) 9,60 (s,
1 H).

Vidu 6: 2-(1H-pyrolo[2,3-b]pyridin-3-yl)etanamin

H
N

N—=C |
\ / NH,

Hop chit (114,9 g) dugc san xuét trong Vi du 5 dugc tao huyén phu trong
etanol (1,15 L), va paladi hydroxit/cacbon 20% (san phim khan 50%, 57,7 g) dugc bd
sung. Hon hop duogc khudy trén bdn nude tai 70°C trong vong khoang 8 gid dudi moi
truong khi hydro. Sau khi nhiét d6 quay lai nhiét do phong, phan tmg duge phép dé
qua dém dudi moéi trudng khi nito, viée thé hydro dugc thuc hién lai, va phan Ung
duoc khudy trén bdn nuéc tai 70°C trong vong khoang 8 gior dudi moi truong khi
hydro. Sau khi nhiét do tré lai nhiét do phong, chit xuc tac duoc loc dé tich ra sir
dung Xelit. Dich loc duoc ¢ dic dudi ap sudt giam dé thu duoc hop chét cin didu ché
(99,6 g) c6 tinh chét v4t Iy nhu sau.

TLC:Rf 0,14 (clorofom: metanol:nuéc= 90:10:1);

'H-NMR(CDC):8 2,89 (t, J=6,5 Hz, 2 H) 3,01 (t, J=7,0 Hz, 2 H) 7,07 (dd, J=8,00,
5,00 Hz, 1 H) 7,15 (s, 1 H) 7,92 (dd, J=8,00, 1,50 Hz, 1 H) 8,29 (dd, J=5,00, 1,50 Hz,
1 H) 10,12 (s, 1 H).
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Vidu7: 6,7,8,9-tetrahydro-5H-pyrido[4',3":4,5]pyrolo[2,3-b]pyridin hydroclorua

prm——

\  / \

NH
H *HCI

Hop chét (99,6 g) duoc san xuit trong Vi du 6 dugc hoa tan trong etanol (2,89
L), dung dich axit clohydric 4M /1,4-dioxan (150,5 mL) va dung dich formaldehyt
trong nudc 37% (53,65 g) dugc bd sung, va hén hop duoc 1am 4m dén hdi lvu trong
vong 3 gio. Sau khi cho 1am nguoi xudng duéi 40°C, phén tng dugc pha loing bing
diisopropyl ete (IPE) (3,4 L) va MTBE (2,38 L), va tinh thé duoc loc @8 tach ra. Tinh
thé nay duoc rira véi khoang 500 mL MTBE, va duoc siy dudi 4p sut giam dé thu
dugc hop chét can diéu ché (85,72 g) c6 tinh chét vat 1y nhu sau.
TLC:Rf 0,27 (clorofom: metanol:28% amoniac trong nu¢c=90:10:1);
'H-NMR(CDCL):8 2,94 (t, J=6,0 Hz, 2 H) 3,40 - 3,44 (m, 2 H) 4,33 (s, 2H), 7,14 (dd,
J=8,00, 5,00 Hz, 1 H) 8,01 (dd, J=8,00, 1,50 Hz, 1 H) 8,23 (dd, J=5,00, 1,50 Hz, 1 H)
9,75 (s, 2 H), 11,87 (s, 1 H).
Vi du 8: tert-butyl 5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5]pyrolo[2‘,3-b]pyridin—7-

carboxylat

CH

N /1 AN_o 3
N ~ CHy
H (@) CH;

Hop chét (95,9 g) duoc san xudt trong Vi du 7 dugc tao huyén phi trong 1,4-
dioxan (1,94 L), va dung dich natri hydroxit trong nuéc 1M(480 mL., 0,48 mol) dugc
b sung. Dung dich nay duge 1am ngudi bang nudc da, di-tert-butyl dicacbonat (104,8
g) dugc bd sung, va hdn hop duoc khudy tai nhiét d6 phong trong vong 12,5 gio.
Dung dich phan Ung duoc rét vao trong dung dich natri dicacbonat bdo hoa trong
nudce (6 L), tiép theo 1a chiét bang etyl axetat (2 L) ba lan. Dich dung dich chiét dugc
rira v6i dung dich natri clorua trong nuée béo hoa (2 L), dugc sdy st dung natri sulfat
khan, va dugc c6 dic duai ap suét giam. Chét rin mau nau nhat thu dugc dugce xuir ly
v6i cot silica gel (etyl axetat) @ thu phin can diéu ché. Dung mdi dugc chung cét loai

bo dudi ap sudt giam, hexan (880 mL) duoc bd sung, va hdn hop nay duoc tron déu,
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va dé qua dém & nhiét d6 phong. Tinh thé dugc loc dé téch ra, duoc rira st dung dung
dich duge tron (150 mL) ctia hexan : etyl axetat (10 : 1) va duoc sy & nhiét d6 phong
duéi ap sudt giam dé thu duoce hop chit can diu ché (72,1 g) c6 tinh chat vat ly nhu
sau.

TLC:Rf 0,60 (clorofom: metanol:28% amoniac trong nuéc=90:10:1);
'H-NMR(CDCl3):8 1,51 (s, 9 H), 2,79 (t, J=6,0 Hz, 2 H) 3,79 (t, J=6,0 Hz, 2 H) 4,71
(s, 2H), 7,05 (dd, J=8,00, 5,00 Hz, 1 H) 7,79 (m, 1 H) 8,23 (m, 1 H) 10,10 - 10,75 (m,
1 H).

Vidu 9: axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxohexanoic

77/\/\/C02H

)

Hop chét duoc san xuét trong Vi du 8 cua tert-butyl 1,3,4,9-tetrahydro-2H-B-
carbolin-2-carboxylat, va 1-(bromometyl)-3-flobenzen ctia (3-bromopropyl)benzen
duogc str dung, ma duogc xit ly theo Vidu 1 — Vidu 2 — Vi du 3 d thu duoc hop chét
can diéu ché (81,5 mg) c6 tinh chit vat ly nhu sau.

TLC:Rf 0,43 (clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-de):8 1,31 - 1,66 (m, 4 H) 2,09 - 2,48 (m, 4 H) 2,57 - 2,89 (m, 2 H)
3,63 - 3,89 (m, 2 H) 4,55 - 4,69 (m, 2 H) 5,42 - 5,54 (m, 2 H) 6,85 - 7,15 (m, 4 H)
7,26 - 7,40 (m, 1 H) 7,84 - 7,94 (m, 1 H) 8,16 - 8,25 (m, 1 H) 11,93 (s, 1 H).

Vidu 9(1) - Vidu 9(83)

Alkyl halogenua tuong {mg ctia 1-(bromometyl)-3-flobenzen, va hop chét
dugc san xuit trong Vi du 8 cua tert-butyl-1,3,4,9-tetrahydro-2H-B-carbolin-2-
carboxylat duoc sir dung, ma dugc xir Iy theo Vi du 1 va, ngoai ra, hop chit este cua
axit carboxylic twong g ctia metyl 6-clo-6-oxohexanoat dugc sit dung, ma dugc xur
Iy theo Vi du 2 va, néu can thiét, xtr ly theo Vi du 3 d thu dugc hop chét sau.

Vi du 9(1): axit 6-[9-(xyclohexylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic
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Thoi gian lwvu HPLC (phtt):4,06;

MS (ESI, Pos. 20 V) : m/z=398 (M + H)".

Vidu 9(2): axit 6-[9-(2-xyclohexyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

\

Thoi gian luvu HPLC (phut):4,30;

MS (ESI, Pos. 20 V) : m/z=412 (M + H)".

Vidu 9(3): axit 6-[9-(3-xyclohexylpropyl)-S,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian lvu HPLC (phut):4,39;

MS (ESI, Pos. 20 V) : m/z=426 (M + H)*.

Vidu 9(4): axit 6-[9-(4-xyclohexylbutyl)-5,6,8,9-tetrahydro-7H- -
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian lvu HPLC (phut):4,51;

MS (ESI, Pos. 20 V) : m/z=440 (M + H)".

Vidu 9(5): axit 6-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian lvu HPLC (phut):4,41;

MS (ESI, Pos. 20 V) : m/z=460 (M + H)".

Vidu 9(6): axit 6-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian luu HPLC (phut):4,44;

MS (ESL Pos. 20 V) : m/z=460 (M + H)".

Vidu 9(7): axit 6-[9-(3,4-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian lvu HPLC (phut):4,21;
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MS (ESL Pos. 20 V) : m/z=420 (M + H)*.

Vidu 9(8): axit 6-[9-(3,5-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian luvu HPLC (phtt):4,21;

MS (ESIL, Pos. 20 V) : m/z=420 (M + H)".

Vidu 9(9): axit 6-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian luu HPLC (phtt):4,17;

MS (ESIL, Pos. 20 V) : m/z=428 (M + H)".

Vi du 9(10): axit 6-0x0-6-[9-(3,4,5-triflobenzyl)-5 ,6,8,9-tetrahydro-7H-

pyrido[4°,3 :4,5]pyrolo[2,3-b]pyridin-7-ylThexanoic

Thoi gian luu HPLC (phat):4,31;

MS (ESL Pos. 20 V) : m/z=446 (M + H)".

Vidu 9(11): etyl 7-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl)-7-oxoheptanoat

TLC:Rf 0,34 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,18 - 1,78 (m, 9 H) 2,04 - 2,53 (m, 4 H) 2,73 - 2,92 (m, 2 H) 3,66
- 3,97 (m, 2 H) 4,11 (q, J=7,00 Hz, 2 H) 4,36 - 4,72 (m, 2 H) 5,40 - 5,55 (m, 2 H) 7,00
- 7,36 (m, 6 H) 7,73 - 7,86 (m, 1 H) 8,26 - 8,34 (m, 1 H).

Vidu 9(12): metyl 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoat

TLC:Rf 0,24 (hexan: etyl axetat=1:1);

'H-NMR(CDCl;):8 1,64 - 1,78 (m, 4 H) 2,13 - 2,54 (m, 4 H) 2,74 - 2,91 (m, 2 H) 3,67
(s, 3 H) 3,69 - 3,95 (m, 2 H) 4,41 - 4,70 (m, 2 H) 5,38 - 5,50 (m, 2 H) 6,88 - 7,19 (m,
5H) 7,74 - 7,85 (m, 1 H) 8,26 - 8,35 (m, 1 H).

Vidu 9(13): metyl 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoat

TLC:Rf 0,20 (hexan: etyl axetat=1:1);

'H-NMR(CDCl):8 1,65 - 1,77 (m, 4 H) 2,19 - 2,57 (m, 4 H) 2,74 - 2,94 (m, 2 H) 3,66
(s,3H) 3,71 - 3,99 (m, 2 H) 4,43 - 4,72 (m, 2 H) 5,35 - 5,49 (m, 2 H) 6,99 - 7,15 (m,
3H)7,16-7,24 (m, 1 H) 7,75 - 7,87 (m, 1 H) 8,27 - 8,34 (m, 1 H).
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Vidu 9(14): etyl 7-[9-(4-ﬂobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoat

TLC:Rf 0,42 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,25 (t,J=7,50 Hz, 3 H) 1,32 - 1,79 (m, 4 H) 2,10 - 2,50 (m, 4 H)
2,73 -2,92 (m, 2 H) 3,68 - 3,96 (m, 2 H) 4,11 (9,J=7,50 Hz, 2 H) 4,41 - 4,71 (m, 2 H)
539-5A9(m,2H)6£8-7J9(mj5ED7J3-7£60n,1H)&26-834(m,IH)
Vidu 9(15): etyl 7-[9-(3-clo-4-ﬂobenzyl)-5,6,8,9-tetrahydro-7H—
pyrido[4‘,3':4,5]pyrolo[2,3-b]pyridin-7-yl]-7-oxoheptanoat

TLC:Rf 0,42 (hexan: etyl axetat=1: 1);

'H-NMR(CDCL):8 1,25 (t,J=7,50 Hz, 3H) 1,33 - 1,77 (m, 6 H) 2,16 - 2,52 (m, 4 H)
2,86 (m, J=5,50, 5,50 Hz, 2 H) 3,70 - 3,97 (m, 2 H) 4,11 (q, J=7,50 Hz, 2 H) 4,43 -
4J3(m,2}D535—5A7(m,2ED699-7J4(m,3H)7J6-7240n,1H)Z74-
7,88 (m, 1 H) 8,26 - 8,34 (m, 1 H).

Vidu 9(16): axit 5-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl)-5-oxopentanoic

TLC:Rf 0,47 (clorofom: metanol: amoniac trong nu6c=50:10:1);
'H-NMR(DMSO-ds):5 1,54 - 1,80 (m, 2 H) 2,12 - 2,56 (m, 4 H) 2,62 - 2,85 (m, 2 H)
3ﬁ6-3£3ﬁm2}D4§0-4J4ﬁm2}D539-555@m2PD7£4-133ﬁm6}D
7,84 -7,92 (m, 1 H) 8,16 - 8,24 (m, 1 H).

Vidu 9(17): axit 6—(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl)-6-oxohexanoic

TLC:Rf 0,48 (clorofom: metanol: amoniac trong nudc=50:10:1);
'H-NMR(DMSO0-ds):8 1,33 - 1,60 (m, 4 H) 2,10 - 2,48 (m, 4 H) 2,62 - 2,85 (m, 2 H)
3ﬁ5-3£5(m,2H)4£1(&ZPDSAI-553(m,2H)7ﬁ3-736(m,6H)7£3-793
(m, 1 H) 8,16 - 8,24 (m, 1 H) 11,97 (s, 1 H).

Vidu 9(18): axit 7-(9-benzyl-5,6,8,9-tetrahydro-7H—pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl)-7-oxoheptanoic

TLC:Rf 0,51 (clorofom: metanol: amoniac trong nudc=50:10:1);
'H-NMR(DMSO-d):8 1,12 - 1,60 (m, 6 H) 2,09 - 2,47 (m, 4 H) 2,61 - 2,83 (m, 2 H)
3&5-333(m,2H}4ﬁ1(&2}D539-5§4(m,2H)7ﬁ3—734(m,6H)Z85-7S2
(m, 1 H) 8,17 - 8,24 (m, 1 H) 11,95 (s, 1 H).

Vi du 9(19): axit 6-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

TLC:Rf 0,34 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-de):8 1,40 - 1,59 (m, 4 H) 2,13 - 2,53 (m, 4 H) 2,64 - 2,86 (m, 2 H)
3,70 - 3,84 (m, 2 H) 4,59 - 4,67 (m, 2 H) 5,44 - 5,53 (m, 2 H) 6,98 - 7,14 (m, 2 H)
7,17-17,36 (m, 3 H) 7,90 (d, J=7,69 Hz, 1 H) 8,21 (d, J=4,76 Hz, 1 H) 11,95 (s, 1 H).
Vi du 9(20): axit 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

TLC:Rf 0,40 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-de):8 1,42 - 1,58 (m, 4 H) 2,14 - 2,52 (m, 4 H) 2,63 - 2,83 (m, 2 H)
3,71 - 3,82 (m, 2 H) 4,62 - 4,69 (m, 2 H) 5,43 - 5,49 (m, 2 H) 7,02 - 7,15 (m, 2 H)
7,29 - 7,48 (m, 2 H) 7,90 (dd, J=7,8, 1,4 Hz, 1 H) 8,22 (d, J=4,6 Hz, 1 H) 11,95 (s, 1
H).

Vi du 9(21): axit 7-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-7-oxoheptanoic

TLC:Rf 0,41 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-de):8 1,15 - 1,58 (m, 6 H) 2,11 - 2,53 (m, 4 H) 2,63 - 2,82 (m, 2 H)
3,70 - 3,82 (m, 2 H) 4,62 (s, 2 H) 5,41 - 5,50 (m, 2 H) 7,06 - 7,24 (m, 5 H) 7,86 - 7,91
(m, 1 H) 8,18 - 8,24 (m, 1 H) 11,94 (s, 1 H).

Vi du 9(22): axit 7-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-7-oxoheptanoic

- TLC:Rf 0,42 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-de):5 1,16 - 1,57 (m, 6 H) 2,11 - 2,53 (m, 4 H) 2,63 - 2,83 (m, 2 H)
3,70 - 3,83 (m, 2 H) 4,64 (s, 2 H) 5,43 - 5,50 (m, 2 H) 7,02 - 7,15 (m, 2 H) 7,29 - 7,48
(m, 2 H) 7,86 - 7,94 (m, 1 H) 8,18 - 8,25 (m, 1 H) 11,93 (s, 1 H).

Vi du 9(23): axit 6-0x0-6-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,47 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-de):5 1,48 - 1,60 (m, 4 H) 1,95 - 2,09 (m, 2 H) 2,15 - 2,28 (m, 2 H)
2,40 - 2,81 (m, 6 H) 3,73 - 3,84 (m, 2 H) 4,16 - 4,28 (m, 2 H) 4,69 - 4,77 (m, 2 H)
7,04 (dd, J=7,7,4,6 Hz, 1 H) 7,10 - 7,29 (m, 5 H) 7,82 (dd, J=7,7, 1,1 Hz, 1 H) 8,18
(dd, J=4,6, 1,1 Hz, 1 H).

Vi du 9(24): axit 7-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-7-oxoheptanoic

TLC:Rf 0,47 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-de):5 1,14 - 1,59 (m, 6 H) 2,11 - 2,52 (m, 4 H) 2,63 - 2,87 (m, 2 H)
3,70 - 3,82 (m, 2 H) 4,63 (s, 2 H) 5,43 - 5,52 (m, 2 H) 6,98 - 7,07 (m, 1 H) 7,10 (dd,
J=1.8,4,7Hz, 1 H) 7,18 - 7,36 (m, 3 H) 7,87 - 7,93 (m, 1 H) 8,19 - 8,24 (m, 1 H)
11,93 (s, 1 H).

Vi du 9(26): axit 5-0x0-5-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoic

O~ I

CO,H
TLC:Rf 0,44 (etyl axetat),
'H-NMR(CDCl3):8 1,90 - 2,23 (m, 4 H) 2,39 - 2,92 (m, 8 H) 3,71 - 3,98 (m, 2 H) 4,17
- 4,33 (m, 2 H) 4,52 - 4,86 (m, 2 H) 6,99 - 7,32 (m, 6 H) 7,69 - 7,80 (m, 1 H) 8,24 -
8,34 (m, 1 H).
Vidu 9(27): axit 7-oxo0-7-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoic
TLC:Rf 0,49 (etyl axetat),
'H-NMR(CDCl3):8 1,32 - 1,83 (m, 4 H) 2,01 - 2,92 (m, 12 H) 3,68 - 3,99 (m, 2 H)
4,14 - 4,35 (m, 2 H) 4,42 - 4,87 (m, 2 H) 6,99 - 7,09 (m, 1 H) 7,10 - 7,33 (m, 5 H)
7,69 - 7,81 (m, 1 H) 8,22 - 8,34 (m, 1 H).
Vi du 9(28): axit 6-0x0-6-[9-(2-phenoxyetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

O™ T T o

TLC:Rf 0,62 (clorofom: metanol: nudc= 50:10:1);
'H-NMR(DMSO-de):8 1,45 - 1,68 (m, 4 H) 2,15 - 2,31 (m, 2 H) 2,36 - 2,60 (m, 2 H)
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2,61 -2,83 (m, 2 H) 3,71 - 3,85 (m, 2 H) 4,17 - 4,34 (m, 2 H) 4,47 - 4,66 (m, 2 H)
4,82 -5,03 (m, 2H) 6,81 - 6,95 (m, 3 H) 7,02 - 7,11 (m, 1 H) 7,15 - 7,28 (m, 2 H)
7,80 - 7,87 (m, 1 H) 8,14 - 8,22 (m, 1 H) 11,98 (s, 1 H).

Vidu 9(29): axit 6-[9-(xyclopentylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian Iuvu HPLC (phut) :3,94;

MS (ESI, Pos. 20 V) : m/z=384 (M + H)".

Vi du 9(30): axit 6-[9-(3-xyclohexen-1-ylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian lvu HPLC (phut) :4,02;

MS (ESI, Pos. 20 V) : m/z=396 (M + H)".

Vidu 9(31): axit 6-0x0-6-{9-[2-(phenylthio)etyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}hexanoic

S

\
/

/—/ i N\/]/\/\/cozH
O

Thoi gian luvu HPLC (phit) :3,95;

MS (ESL Pos. 20 V) : m/z=438 (M + H)".

Vi du 9(34): metyl 6-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoat

TLC:Rf 0,25 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,66 - 1,76 (m, 4 H) 2,15 - 2,52 (m, 4 H) 2,76 - 2,92 (m, 2 H) 3,64
- 3,67 (m, 3 H) 3,75 - 3,95 (m, 2 H) 4,40 - 4,70 (m, 2 H) 5,41 - 5,49 (m, 2 H) 6,93 -
7,15 (m, 3 H) 7,16 - 7,27 (m, 2 H) 7,76 - 7,85 (m, 1 H) 8,27 - 8,33 (m, 1 H).

Vidu 9(35): metyl 6-0){0-6-[9-(3 -phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoat

TLC:Rf 0,30 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,63 - 1,82 (m, 4 H) 2,05 - 2,91 (m, 10 H) 3,67 (s, 3 H) 3,72 - 3,97
(m, 2 H) 4,17 - 4,32 (m, 2 H) 4,45 - 4,84 (m, 2 H) 6,97 - 7,34 (m, 6 H) 7,69 - 7,81 (m,
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1 H) 8,24 - 8,31 (m, 1 H).

Vidu 9(37): etyl 7-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-7-oxoheptanoat

TLC:Rf 0,38 (hexan: etyl axetat=1:1);

'H-NMR(CDCls):8 1,20 - 1,32 (m, 3 H) 1,29 - 1,78 (m, 6 H) 2,11 - 2,50 (m, 4 H) 2,76
- 2,91 (m, 2 H) 3,69 - 3,96 (m, 2 H) 4,12 (q, J=7,50 Hz, 2 H) 4,40 - 4,71 (m, 2 H) 5,39
- 5,51 (m, 2 H) 6,92 - 7,23 (m, 5 H) 7,75 - 7,87 (m, 1 H) 8,23 - 8,35 (m, 1 H).

Vi du 9(38): metyl 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoat

TLC:Rf 0,35 (hexan: etyl axetat=1:1); ‘

'H-NMR(CDCl;):8 1,50 - 1,82 (m, 4 H) 2,12 - 2,53 (m, 4 H) 2,74 - 2,91 (m, 2 H) 3,65
(s, 3H) 3,69 -3,97 (m, 2 H) 4,39 - 4,72 (m, 2 H) 5,39 - 5,54 (m, 2 H) 6,72 - 6,82 (m,
1 H) 6,84 - 7,01 (m, 2H) 7,01 - 7,16 (m, 1 H) 7,17 - 7,34 (m, 1 H) 7,73 - 7,86 (m, 1
H) 8,24 - 8,34 (m, 1 H).

Vidu 9(39): metyl 5-0x0-5-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoat

TLC:Rf 0,51 (hexan: etyl axetat=1:1);

'H-NMR(CDCL):8 1,92 - 2,22 (m, 4 H) 2,37 - 2,91 (m, 8 H) 3,62 - 3,71 (m, 3 H) 3,74
- 3,98 (m, 2 H) 4,19 - 4,31 (m, 2 H) 4,51 - 4,84 (m, 2 H) 6,97 - 7,31 (m, 6 H) 7,68 -
7,80 (m, 1 H) 8,22 - 8,32 (m, 1 H).

Vi du 9(40): axit 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic

TLC:Rf 0,39 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-d):8 1,40 - 1,57 (m, 4 H) 2,11 - 2,53 (m, 4 H) 2,62 - 2,83 (m, 2 H)
3,68 - 3,84 (m, 2 H) 4,62 (s, 2 H) 5,40 - 5,50 (m, 2 H) 7,05 - 7,25 (m, 5 H) 7,89 (d,
J=7,5Hz, 1 H) 8,21 (d, J=4,4 Hz, 1 H) 11,96 (s, 1 H).

Vi du 9(41): axit 6-0x0-6-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,41 (etyl axetat);

'H-NMR(CDCl;):8 1,59 - 1,91 (m, 6 H) 2,32 - 2,90 (m, 10 H) 3,72 - 3,99 (m, 2 H)
4,21 (t, J=7,50 Hz, 2 H) 4,54 - 4,85 (m, 2 H) 6,98 - 7,08 (m, 1 H) 7,08 - 7,30 (m, 5 H)
7,69 - 7,82 (m, 1 H) 8,23 - 8,32 (m, 1 H).
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Vidu 9(42): axit 7-0x0-7-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]heptanoic

TLC:Rf 0,49 (etyl axetat);
WLNNH«CDCE)S157-1920n,8H)228-2900n,N)H)l73-399(m12ED
4,21 (t,J=7,41 Hz, 2 H) 4,54 - 4,86 (m, 2 H) 6,98 - 7,08 (m, 1 H) 7,07 - 7,30 (m, 5 H)
7,69 - 7,81 (m, 1 H) 8,22 - 8,33 (m, 1 H).

Vidu 9(43): axit 6-0x0-6-[9-(3-phenoxypropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,58 (clorofom: metanol:nude=50:10:1);

'H-NMR(DMSO-ds):8 1,39 - 1,64 (m, 4 H) 2,08 - 2,49 (m, 6 H) 2,59 - 2,84 (m, 2 H)
3,65 - 3,82 (m, 2 H) 3,94 (t, J=6,00 Hz, 2 H) 4,26 - 4,42 (m, 2 H) 4,66 - 4,85 (m, 2 H)
6,83 - 6,95 (m, 3 H) 7,04 (dd, J=7,50, 5,00 Hz, 1 H) 7,19 - 7,30 (m, 2 H) 7,83 (dd,
J=7,50, 1,50 Hz, 1 H) 8,13 - 8,20 (m, 1 H) 11,96 (s, 1 H).

Vidu 9(44): axit 6-[9-(xyclobutylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian Ivu HPLC (phut) :3,82;

MS (ESL Pos. 20 V) : m/z=370 (M + H)".

Vi du 9(45): etyl 7-0x0-7-[9-(3-phenylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-ylJheptanoat

TLC:Rf 0,70 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,17 - 1,33 (m, 3 H) 1,34 - 1,51 (m, 2 H) 1,59 - 1,81 (m, 4 H) 2,07
- 2,91 (m, 10 H) 3,70 - 3,97 (m, 2 H) 4,12 (q, J=7,00 Hz, 2 H) 4,17 - 4,31 (m, 2 H)
4A3-436(m,2H)697-734(m,6H)7ﬁ8-7£40n,lH)&22-8390n,IH)
Vidu 9(46): axit 6-0x0-6-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,35 (etyl axetat);

'H-NMR(CDCl3):8 1,56 - 1,81 (m, 4 H) 2,02 - 2,52 (m, 4 H) 2,64 - 2,86 (m, 2 H) 3,02
-3220m2}D3§7-181mL2}D3£1-430@m2}D432-4A40m2ID6£1-
7,30 (m, 6 H) 7,70 - 7,83 (m, 1 H) 8,27 - 8,37 (m, 1 H).

Vidu 9(47): axit 7-0x0-7-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoic

TLC:Rf 0,40 (etyl axetat);
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'H-NMR(CDCls):5 1,28 - 1,80 (m, 6 H) 1,99 - 2,49 (m, 4 H) 2,63 - 2,86 (m, 2 H) 3,05
-3200m2}D3§7-3£10m2}D3£2-432ﬁm2}D433-4A5@L2}D6£1-
7,30 (m, 6 H) 7,70 - 7,83 (m, 1 H) 8,28 - 8,36 (m, 1 H).

Vi du 9(48): axit 6-[9-(xyclopropylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian lvu HPLC (phut) :3,64;

MS (ESL Pos. 20 V) : m/z=356 (M + H)".

Vi du 9(49): metyl 5-ox0-5-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoat

TLC:Rf 0,25 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,60 - 2,12 (m, 8 H) 2,36 - 2,93 (m, 8 H) 3,63 - 3,71 (m, 3 H) 3,74
-l99@%2}D4J3-4300m2}D4j9-4£7ﬁm1ID635-733@m5}D7ﬁ7-
7,81 (m, 1 H) 8,17 - 8,39 (m, 1 H).

Vi du 9(50): metyl 6-0x0-6-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoat

TLC:Rf 0,24 (hexan: etyl axetat=1:1);

'H-NMR(CDCl):8 1,60 - 1,94 (m, 8 H) 2,28 - 2,91 (m, 8 H) 3,61 - 3,70 (m, 3 H) 3,71
-3,99 (m, 2 H) 4,21 (t, J=7,50 Hz, 2 H) 4,52 - 4,87 (m, 2 H) 6,97 - 7,32 (m, 6 H) 7,68
- 7,82 (m, 1 H) 8,21 - 8,32 (m, 1 H).

Vidu 9(51): metyl 6-0x0-6-[9-(2-phenoxyetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoat

TLC:Rf 0,35 (hexan: etyl axetat=1:2);

'H-NMR(CDCl;):8 1,61 - 1,85 (m, 4 H) 2,30 - 2,44 (m, 2 H) 2,43 - 2,58 (m, 2 H) 2,71
-191mL2}D3ﬁl-3J00m3}D3J3-4ﬁ20m2}D424-4A00m2}D4ﬁ00,
J=iOOE&,2H)4£2-5@9(m,2H)6J5-6980n;3H)Q99-7J1(m,1H)Zl6—
7,25 (m, 2 H) 7,70 - 7,81 (m, 1 H) 8,21 - 8,30 (m, 1 H).

Vi du 9(52): axit 5-0x0-5-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoic

TLC:Rf 0,35 (etyl axetat);

'H-NMR(CDCL):8 1,53 - 2,15 (m, 4 H) 2,35 - 2,92 (m, 10 H) 3,76 - 3,99 (m, 2 H)
4J4-429(m,2H)%62-4£4(m,2H)698-730(m,6H)Z70-7320n,lH)
8,22 - 8,32 (m, 1 H).
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Vidu 9(53): etyl 7-ox0-7-[9-(4-phenylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoat

TLC:Rf 0,33 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):8 1,18 - 1,30 (m, 3 H) 1,33 - 1,93 (m, 10 H) 2,21 - 2,90 (m, 8 H)
3,71-3,98 (m, 2 H) 4,03 - 4,27 (m, 4 H) 4,53 - 4,87 (m, 2 H) 6,97 - 7,31 (m, 6 H)
7,69 - 7,81 (m, 1 H) 8,21 - 8,31 (m, 1 H).

Vidu 9(54): metyl 5-ox0-5-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoat

TLC:Rf 0,20 (hexan: etyl axetat=1:1);

'H-NMR(CDCl:):8 1,80 - 2,07 (m, 2 H) 2,09 - 2,57 (m, 4 H) 2,66 - 2,87 (m, 2 H) 3,02
-3,21 (m, 2 H) 3,57 - 3,82 (m, 5 H) 3,89 - 4,32 (m, 2 H) 4,32 - 4,45 (m, 2 H) 6,86 -
7,30 (m, 6 H) 7,70 - 7,82 (m, 1 H) 8,25 - 8,36 (m, 1 H).

Vi du 9(55): metyl 6-0x0-6-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoat

TLC:Rf 0,20 (hexan: etyl axetat=1:1);

'H-NMR(CDCl5):5 1,61 - 1,78 (m, 4 H) 2,01 - 2,51 (m, 4 H) 2,62 - 2,87 (m, 2 H) 3,01
- 3,24 (m, 2 H) 3,56 - 3,81 (m, 5 H) 3,81 - 4,32 (m, 2 H) 4,33 - 4,45 (m, 2 H) 6,83 -
7,32 (m, 6 H) 7,70 - 7,83 (m, 1 H) 8,27 - 8,35 (m, 1 H).

Vi du 9(56): etyl 7-oxo-7-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]heptanoat

TLC:Rf 0,31 (hexan: etyl axetat=1:1);

'H-NMR(CDCl):8 1,20 - 1,30 (m, 3 H) 1,31 - 1,80 (m, 8 H) 2,00 - 2,48 (m, 4 H) 2,63
- 2,86 (m, 2 H) 3,00 - 3,24 (m, 2 H) 3,56 - 3,82 (m, 2 H) 3,81 - 4,34 (m, 2 H) 4,06 -
4,44 (m, 2 H) 6,83 - 7,30 (m, 6 H) 7,69 - 7,82 (m, 1 H) 8,25 - 8,35 (m, 1 H).

Vi du 9(57): axit 5-0x0-5-[9-(2-phenyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]pentanoic

TLC:Rf 0,28 (etyl axetat);

'H-NMR(CDCl5):8 1,77 - 2,10 (m, 2 H) 2,20 - 2,60 (m, 4 H) 2,66 - 2,86 (m, 2 H) 2,99
- 3,17 (m, 2 H) 3,58 - 3,84 (m, 2 H) 3,95 - 4,30 (m, 2 H) 4,33 - 4,48 (m, 2 H) 6,83 -
7,29 (m, 6 H) 7,69 - 7,88 (m, 1 H) 8,32 (dd, J=5,00, 1,50 Hz, 1 H).

Vi du 9(58): axit 6-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic
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Thoi gian luvu HPLC (phut) :4,18;

MS (ESI, Pos. 20 V) : m/z=428 (M + H)".

Vidu 9(59): axit 6-0x0-6-[9-(2-thienylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

hoi gian luu HPLC (phit) :3,94;

MS (ESL Pos. 20 V) : m/z=398 (M + H)".

Vidu 9(60): axit 6-0x0-6-[9-(3-thienylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic

Thoi gian luvu HPLC (phut) :3,90;

MS (ESI, Pos. 20 V) : m/z=398 (M + H)".

Vidu 9(61): axit 6-{9-[(5,6-diclo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic

Thoi gian lvu HPLC (phut) :4,26;

MS (ESL Pos. 20 V) : m/z=461 (M + H)".

Vi du 9(62): axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic

Thoi gian luvu HPLC (phut) :3,97,

MS (ESI, Pos. 20 V) : m/z=427 (M + H)".

Vidu 9(67): metyl 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl)-6-oxohexanoat

TLC:Rf 0,22 (hexan: etyl axetat=1:1);

'H-NMR(CDCl):5 1,45 - 1,81 (m, 4 H) 2,06 - 2,54 (m, 4 H) 2,71 - 2,93 (m, 2 H) 3,66
(s,3H) 3,68 -3,95(m, 2 H) 4,38 - 4,70 (m, 2 H) 5,43 - 5,53 (m, 2 H) 7,02 - 7,36 (m,
6 H) 7,74 - 7,86 (m, 1 H) 8,26 - 8,35 (m, 1 H).

Vi du 9(68): axit 6-{9-[(1-metyl-1H-indol-4-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic
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Thoi gian luvu HPLC (phut) :4,02;

MS (ESI, Pos. 20 V) : m/z=445 (M + H)".

Vidu 9(69): axit 6-0x0-6-[9-(3-pyridinylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,44 (clorofom: metanol:nuéc=50:10: 1);

'H-NMR(DMSO-ds):8 1,38 - 1,62 (m, 4 H) 2,12 - 2,50 (m, 4 H) 2,62 - 2,86 (m, 2 H)
3,68 - 3,84 (m, 2 H) 4,61 - 4,76 (m, 2 H) 5,44 - 5,57 (m, 2 H) 7,09 (dd, J=7,50, 4,50
Hz, 1 H) 7,30 (dd, J=7,50, 4,50 Hz, 1 H) 7,44 - 7,56 (m, 1 H) 7,85 - 7,93 (m, 1 H)
8,18 - 8,24 (m, 1 H) 8,39 - 8,50 (m, 2 H) 11,96 (s, 1 H).

Vi du 9(70): axit 6-[9-(2-furylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian luvu HPLC (phut) :3,76;

MS (ESL Pos. 20 V) : m/z=382 (M + H)".

Vidu 9(71): axit 6-[9-(3-furylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic

Thoi gian luvu HPLC (phut) :3,77;

MS (ESL Pos. 20 V) : m/z=382 (M + H)".

Vidu 9(73): axit 6-0x0-6-[9-(4-pyridinylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic

TLC:Rf 0,44 (clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO-ds):58 1,32 - 1,65 (m, 4 H) 2,11 - 2,49 (m, 4 H) 2,63 - 2,89 (m, 2 H)
3,68 - 3,87 (m, 2 H) 4,51 - 4,73 (m, 2 H) 5,41 - 5,61 (m, 2 H) 6,96 - 7,07 (m, 2 H)
7,10 (dd, J=8,00, 5,00 Hz, 1 H) 7,87 - 7,95 (m, 1 H) 8,14 - 8,22 (m, 1 H) 8,43 - 8,49
(m, 2 H) 11,95 (s, 1 H).

Vi du 9(74): axit 6-{9-[(5-metyl-3-isoxazolyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-0xohexanoic

Thoi gian luvu HPLC (phat) :3,79

MS (ESI, Pos. 20 V) : m/z=397 (M + H)".

Vidu 9(76): axit 6-0x0-6-[9-(2-pyridinylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf .0,47 (clorofom: metanol:nu¢c=50:10:1);
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'H-NMR(DMSO-ds):5 1,34 - 1,67 (m, 4 H) 2,10 - 2,48 (m, 4 H) 2,62 - 2,87 (m, 2 H)
3,66 - 3,88 (m, 2 H) 4,58 - 4,87 (m, 2 H) 5,43 - 5,62 (m, 2 H) 6,97 - 7,14 (m, 2 H)
7,20-7,29 (m, 1 H) 7,63 - 7,76 (m, 1 H) 7,81 - 7,91 (m, 1 H) 8,15 (dd, J=4,50, 1,50
Hz, 1 H) 8,44 - 8,50 (m, 1 H) 11,96 (s, 1 H).

Vidu 9(76): axit 6-{9-[(1-metyl-1H-imidazol-S-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-0xohexanoic

Thoi gian luu HPLC (phut) :3,44;

MS (ESL, Pos. 20 V) : m/z=396 (M + H)".

Vidu 9(79): axit 6-{ 9-[(1-metyl-1H-imidazol-Z-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-6-oxohexanoic

Thoi gian luu HPLC (phut) :3,42;

MS (ES], Pos. 20 V) : m/z=396 (M + H)*.

Vidy 9(82): metyl 5-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5]pyr010[2,3-
b]pyridin-7-yl)-5-oxopentanoat

TLC:Rf 0,29 (hexan: etyl axetat=1:2).

Vi du 9(83): axit 6—{9-[(5-clo-2-thieny1)mety1]-5,6,8,9-tetrahydro-7H—
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-y1}-6-oxohexanoic

TLC : Rf 0,42 (metylen clorua: metanol =9:1);

'H-NMR(DMSO-dg):5 1,38 - 1,66 (m, 4 H), 2,10 - 2,44 (m, 4 H), 2,57 - 2,84 (m, 2 H),
3,61 -3,87 (m, 2 H), 4,75 (s, 2 H), 5,44 - 5,64 (m, 2 H), 6,88 - 7,04 (m, 2 H), 7,10 (dd,
J=7.8,4,8 Hz, 1 H), 7,87 (d, J=7,8 Hz, 1 H), 8,17 - 8,32 (m, 1 H), 11,97 (s, 1 H).

Vi du 10: axit 6-metoxy-5,5-dimetyl-6-xohexanoic

CO,CHS
Hozc/\/><

CH; CH,

Bb sung dung dich liti diisopropylamit/THF-etylbenzen-heptan 2,0M (272
mL) vao tetrahydrofuran (THF) (180 mL), hdn hop duoc 1am ngudi xuéng -68°C
trong bdn metanol da khé, va dung dich metyl isobutyrat (55,38 g) trong THF (180
mL) duoc bd sung timg giot & -64°C hoic thap hon trong vong 50 phat. Hén hop
duoc khudy tai quanh -65°C trong vong 1 gio, va sau d6 dung dich [(4-
bromobutoxy)metyl]benzen (40,0 g) va triamit axit hexametylphosphoric (29,48 g)
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trong THF (90 mL) dugc bd sung timg giot & -62°C hoic thdp hon trong vong about
30 phit. Sau khi hén hop dugce khudy tai nhiét d6 twong tu trong vong 30 phut, bon
nude da khé dugc loai bo, tiép theo la khudy trong vong 1,5 gi¢. Dung dich phan tng
duoc dit trong dung dich amoni clorua bio hoa trong nude (1,4 L), tiép theo 1a chibt
bang dung dich duoc trdn (1,6 L) cta hexan : etyl axetat (3 : 1). Dich dung dich chiét
duoc rira bing nudc va dung dich natri clorua trong nuéc bdo hoa, duoc lam kho bing
natri sulfat khan, va dugc c6 dic dudi &p sut giam. chit 16ng thu dugc duge xir Iy véi
cOt silica gel (hexan : etyl axetat = 15 : 1). Hop chét thu duoc (82,0 g) duoc hoa tan
trong metanol (820 mL), dung dich axit clohydric/1,4-dioxan 4N (82 mL) va 10%
paladi cacbon (sén phdm khan 50%, 8,2 g) duoc bd sung, va hydrogen dugc thdi vao
dung dich trong vong 3,5 gid dong thoi khudy trén bdn nong & 50°C. Sau khi duoc
lam nguodi xubng nhiét 4o phéng,héthéng dugc thay thé bing nito, va chit xuc tac
dugc loc dé tach ra st dung Xelit, tiép theo 1a c6 dic dudi &p sudt giam. Bb sung
toluen vao phén con lai, va ¢b dic lai hdn hop nay duéi 4p suét gidm duoc thyc hién
hai 14n, tiép theo 1a tinh ché véi cOt silica gel (hexan : etyl axetat=4:1 — 2 - 1). Hop
chét thu duoc (23,88 g), cacbon tetraclorua (170 mL) va natri periodat (65,9 g) duoc
bd sung vao dung dich hdn hop clia nudce (255 mL) va axetonitril (170 mL), va sau d6
ruteni triclorua (n-hydrate) (716 mg) duogc bd sung trong khoang 3 phut theo phan.
Sau khi duoc khudy tai nhiét d6 phong trong vong 4 gid, hdn hop phan tng duoc phan
tan trong nude (0,8 L), tiép theo 1a chiét bing etyl axetat. Sau khi dich dung dich chiét
dugce rira bing nudc, dung dich natri clorua trong nuéc bao hoa duge bd sung, hdn
hop dugc khudy va loc bang Xelit, va 16p duge phan tach. Lép hitu co duoc lam kho
b?mg natri sulfat khan, va duoc c6 dic duéi &p sudt giam. Phan con lai thu duoc duoc
hoa tan trong toluen, va ¢d dic hai 1in dé thu dugc hop chit cin diéu ché (27,2 g) ¢o
tinh chét vat ly nhu sau.
TLC : Rf 0,36 (hexan : etyl axetat = | : 1);
'H-NMR(CDCL):8 1,18 (s, 6 H) 1,51 - 1,64 (m, 4 H) 2,30 - 2,39 (m, 2 H) 3,66 (s, 3
H).
Vi du 11: metyl 6-[9-(3-ﬂobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5]pyr010[2,3-
b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoat

Bé sung trietylamin (0,075 mL), EDC (115 mg) va HOBt (67 mg) vao dung
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dich hop chit duoc san xuit trong Vi du 10 (77 mg), va 9-(3-flobenzyl)-6,7,8,9-

tetrahydro-5H-pyrido[4°,3*:4,5]pyrolo[2,3-b]pyridin (120 mg) trong N,N-

dimetylformamit (2,5 mL) tai nhiét d§ phong, va hdn hop duge khudy trong vong 3

gio. B6 sung dung dich natri hydroxit bdo hoa trong nuéc vao hdn hop phan ting va

nuéc, tiép theo 1a chiét bing etyl axetat. Dich chiét lién tuc duogc ria bing nudc va

dung dich natri clorua trong nudc bio hoa, duge lam khd b?mg magie sulfat khan, va

duoc ¢6 dic. Phan con lai duoc tinh ché béng phép séc ky cdt silica gel (hexan : etyl

axetat = 6 : 4) dé thu dugc hop chét can diéu ché (133 mg) c6 tinh chat vat ly nhu sau.

TLC:Rf 0,55 ((hexan : etyl axetat=1:1);

'H-NMR(CDCl3):8 1,11 - 1,23 (m, 6 H) 1,42 - 1,72 (m, 4 H) 2,09 - 2,49 (m, 2 H) 2,71

-2,93 (m, 2 H) 3,57 - 3,68 (m, 3 H) 3,68 - 3,96 (m, 2 H) 4,39 - 4,71 (m, 2 H) 5,39 -

5,52 (m, 2 H) 6,71 - 6,82 (m, 1 H) 6,83 - 7,01 (m, 2 H) 7,02 - 7,14 (m, 1 H) 7,17 -

7,31 (m, 1 H) 7,73 - 7,86 (m, 1 H) 8,25 - 8,34 (m, 1 H).

Vi du 12: axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-

b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

N
N

N

MCOZH
0

H3C CH3
Hop chét duge san xuét trong Vi du 11 duogc xir Iy theo Vi du 3 dé thu duogc

hop chét can diéu ché c6 tinh chit vat Iy nhu sau.
TLC:Rf 0,49 (clorofom: metanol:nudc= 50:10:1);
'H-NMR(DMSO-ds):8 0,96 - 1,13 (m, 6 H) 1,32 - 1,53 (m, 4 H) 2,22 - 2,46 (m, 2 H)
2,62 -2,84 (m,2 H) 3,67 - 3,83 (m, 2 H) 4,62 (s, 2 H) 5,39 - 5,56 (m, 2 H) 6,85 - 7,14
(m, 4 H) 7,27 - 7,39 (m, 1 H) 7,84 - 7,94 (m, 1 H) 8,18 - 8,23 (m, 1 H) 12,00 (s, 1 H).
Vidu 12(1) - Vidu 12(198)

Hop chit P-carbolin dwoc san xudt theo Vi du 1 hodc hop chit
tetrahydropyridopyrolopyridin dugc san xuét theo Vidu 4 — Vidu 5 —» Vidu 6 —»

Vi du 7 — Vi du 1, va hop chét axit carboxylic twong tmg ca axit 6-metoxy-5,5-
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dimetyl-6-oxohexanoic dugc sir dung, ma duge xir Iy theo Vi du 11 va, néu can thiét,
xit 1y theo Vi du 12 dé thu dugc hop chét sau.

Vidu 12(1): axit 6-[9-(xyclohexylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
Thoi gian lvu HPLC (phit) :4,32;

MS (ESI, Pos. 20 V) : m/z=426 (M + H)".

Vidu 12(2): axit 6-[9-(2-xyclohexyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
Thoi gian lvu HPLC (phut) :4,49;

MS (ESL Pos. 20 V) : m/z=440 (M + H)",

Vidu 12(3): axit 6-[9-(3-xyclohexylpropyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-y1]-2,2-dimetyl-6-oxohexanoic
Thoi gian lvu HPLC (phut) :4,58;

MS (ESI, Pos. 20 V) : m/z=454 (M + H)".

Vidu 12(4): axit 6-[9-(4-xyclohexylbutyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
Thoi gian lvu HPLC (pht) :4,68;

MS (ESI, Pos. 20 V) : m/z=468 (M + H)".

Vidu 12(5): axit 6-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
Thoi gian lvu HPLC (phut) :4,59;

MS (ESL Pos. 20 V) : m/z=488 (M + H)".

Vidu 12(6): axit 6-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-y1]-2,2-dimetyl-6-oxohexanoic
Thoi gian lvu HPLC (phut) :4,64;

MS (ESI, Pos. 20 V) : m/z=488 (M + H)".

Vidu 12(7): axit 6-[9-(3,4-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-0xohexanoic
Thoi gian lvu HPLC (phut) :4,41;

MS (ESI, Pos. 20 V) : m/z=448 (M + H)".

Vi du 12(8): axit 6-[9-(3,5-dimetylbenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

Thoi gian luu HPLC (phut) :4,43;

MS (ESI, Pos. 20 V) : m/z=448 (M + H)".

Vidu 12(9): axit 6-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

Thoi gian luu HPLC (phut) :4,39;

MS (ESI, Pos. 20 V) : m/z=456 (M + H)".

Vi du 12(10): axit 6-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

Thoi gian luu HPLC (pht) :4,37;

MS (ESIL, Pos. 20 V) : m/z=456 (M + H)*.

Vidu 12(11): axit 2,2-dimetyl-axit 6-0x0-6-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-
TH-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

Thoi gian luu HPLC (phit) :4,49;

MS (ESL, Pos. 20 V) : m/z=474 (M + H)*.

Vidu 12(12): etyl 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl)-2,2-dimetyl-6-oxohexanoat

TLC:Rf 0,24 (hexan: etyl axetat=3:2);

'H-NMR(CDCl3):8 1,06 - 1,33 (m, 9 H), 1,41 - 1,78 (m, 4 H), 2,04 - 2,49 (m, 2 H),
2,72 -2,91 (m, 2 H), 3,65 - 3,96 (m, 2 H), 4,01 - 4,18 (m, 2 H), 4,36 - 4,70 (m, 2 H),
5,41 -5,54 (m, 2 H), 7,00 - 7,37 (m, 6 H), 7,73 - 7,86 (m, 1 H), 8,26 - 8,35 (m, 1 H).
Vidu 12(13): metyl 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoat

TLC:Rf 0,49 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):5 1,09 - 1,24 (m, 6 H) 1,50 - 1,68 (m, 4 H) 2,14 - 2,49 (m, 2 H) 2,85
(t, J=5,49 Hz, 2 H) 3,59 - 3,68 (m, 3 H) 3,69 - 3,97 (m, 2 H) 4,42 - 4,71 (m, 2 H) 5,35
- 5,47 (m, 2 H) 6,93 - 7,14 (m, 3 H) 7,16 - 7,24 (m, 1 H) 7,75 - 7,88 (m, 1 H) 8,26 -
8,34 (m, 1 H).

Vidu 12(15): axit 6-(9-benzyl-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-
b]pyridin-7-yl)-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,27 (clorofom: metanol:nudc= 90:10:1);
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'H-NMR(DMSO-de):8 0,98 - 1,11 (m, 6 H), 1,30 - 1,54 (m, 4 H), 2,16 - 2,45 (m, 2 H),
2,58 - 2,86 (m, 2 H), 3,65 - 3,83 (m, 2 H), 4,61 (s, 2 H), 5,39 - 5,53 (m, 2 H), 7,04 -
7,17 (m, 3 H), 7,17 - 7,35 (m, 3 H), 7,84 - 7,93 (m, 1 H), 8,16 - 8,24 (m, 1 H), 12,01 (s
1 H).

Vidu 12(16): axit 6-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,48 (metylen clorua: metanol=9:1);

'H-NMR(DMSO-de):8 1,01 - 1,10 (m, 6 H) 1,37 - 1,50 (m, 4 H) 2,24 - 2,51 (m, 2 H)
2,64 - 2,83 (m, 2 H) 3,70 - 3,82 (m, 2 H) 4,63 (s, 2 H) 5,43 - 5,53 (m, 2 H) 6,98 - 7,07
(m, 1 H) 7,11 (dd, J=7,8, 4,8 Hz, 1 H) 7,18 - 7,36 (m, 3 H) 7,90 (dd, J=7.8, 1,4 Hz, 1
H) 8,19 - 8,24 (m, 1 H) 12,02 (s, 1 H).

Vidu 12(17): axit 6-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,72 (etyl axetat);

'H-NMR(CDCl3):8 1,16 - 1,30 (m, 6 H), 1,45 - 1,81 (m, 4 H), 2,09 - 2,59 (m, 2 H),
2,70 - 2,94 (m, 2 H), 3,68 - 4,00 (m, 2 H), 4,41 - 4,76 (m, 2 H), 5,29 - 5,52 (m, 2 H),
6,90 - 7,15 (m, 3 H), 7,14 - 7,24 (m, 1 H), 7,70 - 7,90 (m, 1 H), 8,21 - 8,40 (m, 1 H).
Viduy 12(19): axit 6-[9-(xyclopropylmetyl)-5,6,8,9-tetrahydro-7H-

>

pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
Thoi gian luvu HPLC (phit) :3,99;

MS (ESI, Pos. 20 V) : m/z=384 (M + H)".

Vidu 12(20): axit 6-[9-(xyclobutylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
Thoi gian luvu HPLC (phut) :4,12;

MS (ESI, Pos. 20 V) : m/z=398 (M + H)".

Vidu 12(21): axit 6-[9-(xyclopentylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
Thoi gian luvu HPLC (phit) :4,21;

MS (ESI, Pos. 20 V) : m/z=412 (M + H)".

Vidu 12(22): axit 6-[9-(3-xyclohexen-1-ylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
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Thoi gian luu HPLC (phut) :4,27;

MS (ESI, Pos. 20 V) : m/z=424 (M + H)".

Vi du 12(23): axit 2,2-dimetyl-axit 6-0x0-6-{9-[2-(phenylthio)etyl]-5,6,8,9-
tetrahydro-7H-pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl} hexanoic

Thoi gian luvu HPLC (phut) :4,23;

MS (ESI, Pos. 20 V) : m/z=466 (M + H)".

Vidu 12(26): etyl 6-(9-benzy1-1,3,4,9-tetrahydro-2H—beta-carbolin—2-yl)-2,2-dimety1-
6-oxohexanoat

TLC:Rf 0,72 (hexan: etyl axetat=1:1);

'H-NMR(CDCl3):5 1,06 - 1,34 (m, 9 H) 1,45 - 1,83 (m, 4 H) 2,11 - 2,53 (m, 2 H) 2,76
- 2,99 (m, 2 H) 3,69 - 3,98 (m, 2 H) 4,00 - 4,19 (m, 2 H) 4,43 - 4,75 (m, 2 H) 5,21 -
5,31 (m, 2 H) 6,97 - 7,08 (m, 2 H) 7,08 - 7,37 (m, 6 H) 7,47 - 7,60 (m, 1 H).

Vidu 12(27): axit 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta—carbolin—2-yl)-2,2-dimetyl-

6-oxohexanoic

l
N NMCOZH
@rl/ O HsC CHs

TLC:Rf 0,35 (hexan: etyl axetat=1:2);
'H-NMR(DMSO-de):8 0,99 - 1,09 (m, 6 H) 1,31 - 1,54 (m, 4 H) 2,10 - 2,46 (m, 2 H)
2,62 - 2,83 (m, 2 H) 3,65 - 3,85 (m, 2 H) 4,63 (s, 2 H) 5,29 - 5,45 (m, 2 H) 6,93 - 7,49
(m, 9 H) 12,04 (s, 1 H).
Vi du 12(28): axit 2,2-dimetyl-axit 6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-
2H-beta-carbolin-2-yl]hexanoic
TLC:Rf 0,36 (clorofom: metanol:nu¢c=90:10:1);
'H-NMR(DMSO0-de):8 1,00 - 1,11 (m, 6 H) 1,37 - 1,55 (m, 4 H) 1,85 - 2,81 (m, 8H)
3,66 - 3,83 (m, 2 H) 4,00 - 4,17 (m, 2 H) 4,58 - 4,76 (m, 2 H) 6,98 (t, J=7,5 Hz, 1 H)
7,07 (t, J=7,5Hz, 1 H) 7,12 - 7,30 (m, 5 H) 7,33 (d, J=7,5 Hz, 1 H) 7,40 (d, J=7,5 Hz,
1 H) 12,05 (s, 1 H).
Vidu 12(29): etyl 2,2-dimetyl-6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-
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beta-carbolin-2-yl]hexanoat

TLC:Rf 0,50 (hexan: etyl axetat =2:1);

'H-NMR(CDCl3):8 1,11 - 1,32 (m, 9 H) 1,52 - 1,79 (m, 4 H) 1,98 - 2,22 (m, 2 H) 2,27
- 2,55 (m, 2 H) 2,60 - 2,93 (m, 4 H) 3,68 - 3,98 (m, 2 H) 3,96 - 4,21 (m, 4 H) 4,42 -
4,83 (m, 2 H) 7,05 - 7,36 (m, 8 H) 7,42 - 7,55 (m, 1 H).

Vidu 12(30): axit 2,2-dimetyl-axit 6-0x0-6-[9-(2-thienylmetyl)-5,6,8,9-tetrahydro-
TH-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic

Thoi gian lvu HPLC (phut) :4,20;

MS (ESI, Pos. 20 V) : m/z=426 (M + H)".

Vidu 12(31): axit 2,2-dimetyl-axit 6-0x0-6-[9-(3-thienylmetyl)-5,6,8,9-tetrahydro-
TH-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

Thoi gian lvu HPLC (phut) :4,18;

MS (ESI, Pos. 20 V) : m/z=426 (M + H)".

Vi du 12(32): axit 6-{9-[(5,6-diclo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

Thoi gian luvu HPLC (phut) :4,47;

MS (ESI, Pos. 20 V) : m/z=489 (M + H)".

Vi du 12(33): axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

Thoi gian lvu HPLC (phut) :4,23;

MS (ESL Pos. 20 V) : m/z=455 (M + H)".

Vi du 12(40): axit 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,44 (clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-d¢):5 0,99 - 1,14 (m, 6 H) 1,37 - 1,56 (m, 4 H) 1,98 - 2,06 (m, 3 H)
2,30 - 2,47 (m, 2 H) 2,62 - 2,85 (m, 2 H) 3,67 - 3,86 (m, 5 H) 4,62 - 4,77 (m, 2 H)
5,44 - 5,52 (m, 2 H) 5,71 (s, 1 H) 7,09 (dd, J=8,00, 5,00 Hz, 1 H) 7,83 - 7,94 (m, 1 H)
8,16 - 8,25 (m, 1 H) 12,05 (br. s., 1 H).

Vidu 12(42): axit 6-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic
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N
N

cl s NMC%H
UJ 0 CH,CHs

TLC:Rf 0,44 (etyl axetat);
'H-NMR(DMSO0-de):8 1,00 - 1,13 (m, 6 H) 1,38 - 1,55 (m, 4 H) 2,33 - 2,47 (m, 2 H)
2,58 -2,85 (m, 2 H) 3,63 - 3,87 (m, 2 H) 4,76 (s, 2 H) 5,47 - 5,64 (m, 2 H) 6,91 - 7,04
(m, 2 H) 7,11 (dd, J=7,50, 5,00 Hz, 1 H) 7,88 (d, J=7,50 Hz, 1 H) 8,20 - 8,30 (m, 1 H)
12,07 (s, 1 H). 4
Vidu 12(43): axit 6-[9-(2-furylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-0xohexanoic
Thoi gian luu HPLC (phut) :4,05;
MS (ESI, Pos. 20 V) : m/z=410 (M + H)".

Vidu 12(44): axit 6-[9-(3-furylmetyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

Thoi gian luu HPLC (pht) :4,08;

MS (ESI, Pos. 20 V) : m/z=410 (M + H)".

Vidu 12(47): metyl 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-
TH-pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoat

TLC:Rf 0,30 (etyl axetat);

'H-NMR(CDCl;):8 1,16 - 1,23 (m, 6 H) 1,53 - 1,73 (m, 4 H) 2,15 - 2,24 (m, 3 H) 2,20
-2,51 (m, 2 H) 2,73 - 2,91 (m, 2 H) 3,61 - 3,68 (m, 3 H) 3,71 - 3,97 (m, 2 H) 3,74 (s,
3 H) 4,48 - 4,78 (m, 2 H) 5,38 - 5,53 (m, 2 H) 5,89 (s, 1 H) 7,03 - 7,14 (m, 1 H) 7,74 -
7,85 (m, 1 H) 8,26 - 8,34 (m, 1 H).

Vidu 12(49): axit 2,2-dimetyl-6-{9-[(5-metyl-3-isoxazolyl)metyl]-5,6,8,9-tetrahydro-
TH-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic

Thoi gian luu HPLC (phut) :4,06;

MS (ESL Pos. 20 V) : m/z=425 (M + H)".

Vidu 12(51): metyl 2,2-dimetyl-6-{9-[(1-metyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-
tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoat

TLC:Rf 0,24 (etyl axetat);
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'H-NMR(CDCB):8 1,13 - 1,23 (m, 6 H) 1,51 - 1,68 (m, 4 H) 2,31 - 2,49 (m, 2 H) 2,71
- 2,89 (m, 2 H) 3,60 - 3,69 (m, 3 H) 3,71 - 3,97 (m, 5 H) 4,69 - 4,89 (m, 2 H) 5,39 -
5,48 (m, 2 H) 5,97 - 6,09 (m, 1 H) 7,01 - 7,10 (m, 1 H) 7,17 - 7,25 (m, 1 H) 7,72 -
7,81 (m, 1 H) 8,27 - 8,33 (m, 1 H).

Vidu 12(52): axit 2,2-dimetyl-6-{9-[(1-metyl-1H-imidazol-5-yl)metyl]-5,6,8,9-
tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-0xohexanoic

Thoi gian luu HPLC (pht) :3,70;

MS (ESI, Pos. 20 V) : m/z=424 (M + H)".

Vidu 12(55): axit 2,2-dimetyl-6-{9-[(1-metyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-
tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl }-6-oxohexanoic

TLC:Rf 0,14 (clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO0-ds):5 0,99 - 1,13 (m, 6 H) 1,47 (m, 4 H) 2,31 - 2,47 (m, 2 H) 2,59 -
2,84 (m, 2 H) 3,64 - 3,86 (m, 5 H) 4,71 - 4,89 (m, 2 H) 5,29 - 5,42 (m, 2 H) 5,92 -
6,04 (m, 1 H) 7,07 (dd, J=8,00, 5,00 Hz, 1 H) 7,51 - 7,59 (m, 1 H) 7,80 - 7,89 (m, 1 H)
8,15-8,25 (m, 1 H) 12,07 (s, 1 H).

Vidu 12(57): axit 2,2-dimetyl-axit 6-{9-[(1-metyl-1H-imidazol-2-y])metyl]-5,6,8,9-
tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1}-6-oxohexanoic

Thoi gian luu HPLC (phit) :3,67;

MS (ESI, Pos. 20 V) : m/z=424 (M + H)".

Vidu 12(60): axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC : Rf 0,47 (clorofom: metanol:nu¢c=50:10:1)

'H-NMR(DMSO0-ds):3 0,97 - 1,13 (m, 6 H) 1,35 - 1,54 (m, 4 H) 2,29 - 2,47 (m, 2 H)
2,61 - 2,86 (m, 2 H) 3,66 - 3,86 (m, 2 H) 4,69 (br. s., 2 H) 5,44 - 5,57 (m, 2 H) 7,12
(dd, J=7,90, 4,80 Hz, 1 H) 7,40 - 7,48 (m, 1 H) 7,51 - 7,63 (m, 1 H) 7,87 - 7,95 (m, 1
H) 8,18 - 8,39 (m, 2 H) 12,06 (s, 1 H).

Vidu 12(61): axit 6-{9-[(5-flo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,21(metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos.) : m/z=439(M + H)".

Vidu 12(62): axit 2,2-dimetyl-6-{9-[(1-metyl-1H-pyrazol-4-yl)metyl]-5,6,8,9-

-129-



20529

tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b] pyridin-7-yl}-6-oxohexanoic

TLC:Rf 0,46(clorofom: metanol:nude=10:2:0,2);

MS (ESI, Pos.) : m/z=424 (M + H)*.

Vidu 12(63): axit 6-{9-[(1,3-dimetyl- 1H-pyrazol-4-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4’,3’ :4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,23(metylen clorua: etyl axetat: metanol=8:4: 1);

'H-NMR(DMSO-de):8 1,00 - 1,12 (m, 6 H), 1,36 - 1,53 (m, 4 H), 2,01 - 2,11 (m, 3 H),
2,29 - 2,81 (m, 4 H), 3,58 - 3,67 (m, 3 H), 3,67 - 3,83 (m, 2 H), 4,68 (s, 2 H), 5,15 -
3,30 (m, 2 H), 7,06 (dd, J=7,7, 4,6 Hz, 1 H), 7,33 - 7,49 (m, 1 H), 7,79 - 7,88 (m, 1 H)
8,17 - 8,25 (m, 1 H), 12,05 (s, 1 H).

Vidu 12(64): axit 6-{9-[(3-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-

pyrido[4°,3’ :4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,26(hexan: etyl axetat=1:1);

MS (ESI, Pos.) : m/z=460 (M + H)".

Vidu 12(65): axit 6-[9-(3-xyanobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl] -2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,58(etyl axetat: metanol=9:1);

MS (ESL Pos. 20 V) : m/z=445 (M + H)".

Vidu 12(66): axit 6-[9-(4-xyanobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,58(etyl axetat: metanol=9:1);

MS (ESL Pos. 20 V) : m/z=445 (M + H)".

Vidu 12(67): axit 6-{9-[(6-clo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,48(clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO-de):8 1,01 - 1,15 (m, 6 H) 1,36 - 1,58 (m, 4 H) 2,34 -2,47 (m, 2 H)
253-290@m2}D3ﬁ7-3300m2}D4£1-%91@L2}D5A3-5ﬁ30m2}ﬂ
Q86-7J7(ng2ED7AO(¢J=Z87Eh,1H)7J2-7£30n,1H)7£4-735(ngl}D
8,17 (dd, J=4,67, 1,37 Hz, 1 H) 12,03 (br. s., 1 H).

Vidu 12(68): axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,6,8,9-tetrahydro-7H—
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

>
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TLC:Rf 0,39(clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=445 M + H)".

Vidu 12(69): axit 6-{9-[(3-flo-4-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,43(clorofom: metanol=10:1);

MS (ESI, Pos.) : m/z=439 (M + H)".

Vidu 12(70): axit 6-{9-[(5-flo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,55(etyl axetat: metanol=9:1);

'H-NMR(DMSO0-ds):8 1,00 - 1,11 (m, 6 H), 1,36 - 1,53 (m, 4 H), 2,31 - 2,53 (m, 2 H),
2,63 - 2,85 (m, 2 H), 3,70 - 3,86 (m, 2 H), 4,66 - 4,76 (m, 2 H), 5,54 (s, 2 H), 7,11 (dd,
J=1.8, 4,8 Hz, 1 H), 7,40 - 7,55 (m, 1 H), 7,91 (dd, J=7.8, 1,3 Hz, 1 H), 8,18 - 8,24 (m,
1 H), 8,24 - 8,35 (m, 1 H), 8,47 (d, J=2,6 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(71): axit 6-{9-[(3-flo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,55(etyl axetat: metanol=9:1);

'H-NMR(DMSO-ds):8 1,00 - 1,12 (m, 6 H), 1,35 - 1,54 (m, 4 H), 2,27 - 2,45 (m, 2 H),
2,64 - 2,85 (m, 2 H), 3,66 - 3,87 (m, 2 H), 4,64 - 4,83 (m, 2 H), 5,57 - 5,72 (m, 2 H),
7,05 (dd, J=7.8, 4,5 Hz, 1 H), 7,33 - 7,44 (m, 1 H), 7,69 - 7,80 (m, 1 H), 7,80 - 7,89 (m,
1 H), 8,12 (dd, J=4,5, 1,1 Hz, 1 H), 8,20 - 8,27 (m, 1 H), 12,05 (s, 1 H).

Vidu 12(72): axit 6-{9-[(4-clo-2-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,34(hexan: etyl axetat=1:2);

'H-NMR(DMSO0-ds):5 0,95 - 1,14 (m, 6 H) 1,31 - 1,56 (m, 4 H) 2,29 - 2,46 (m, 2 H)
2,62 -2,86 (m, 2 H) 3,66 - 3,86 (m, 2 H) 4,61 - 4,84 (m, 2 H) 5,44 - 5,61 (m, 2 H)
7,03 -7,11 (m, 1 H) 7,23 - 7,35 (m, 1 H) 7,42 (dd, J=5,00, 2,00 Hz, 1 H) 7,82 - 7,92
(m, 1 H) 8,15 (dd, J=5,00, 1,50 Hz, 1 H) 8,43 (d, J=5,00 Hz, 1 H) 12,04 (s, 1 H).
Vidu 12(73): axit 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,44(clorofom: metanol:nuw¢c=50:10:1);

'H-NMR(DMSO0-ds):8 0,92 - 1,17 (m, 6 H) 1,27 - 1,54 (m, 4 H) 2,18 - 2,45 (m, 2 H)
2,61 - 2,83 (m, 2 H) 3,62 - 3,84 (m, 2 H) 4,61 (s, 2 H) 5,34 - 5,54 (m, 2 H) 7,03 - 7,26
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(m, 5H) 7,84 -7,93 (m, 1 H) 8,17 - 8,24 (m, 1 H) 12,04 (s, 1 H).

Vi du 12(74): axit 6-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,44((clorofom: metanol:nudc=50:10:1);

'H-NMR(DMSO-ds):5 0,94 - 1,15 (m, 6 H) 1,28 - 1,54 (m, 4 H) 2,19 - 2,45 (m, 2 H)
2,60 - 2,85 (m, 2 H) 3,64 - 3,83 (m, 2 H) 4,60 (s, 2 H) 5,38 - 5,53 (m, 2 H) 7,04 - 7,19
(m, 3 H) 7,35 (d, J=8,5 Hz, 2 H) 7,83 - 7,93 (m, 1 H) 8,16 - 8,23 (m, 1 H) 12,03 (s, 1
H).

Vi du 12(75): axit 6-{9-[(2,4-dimetyl-1,3-thiazol-5-yl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,49(etyl axetat: metanol=9:1);

'H-NMR(CDCl):8 1,08 - 1,33 (m, 6 H), 1,52 - 1,81 (m, 4 H), 2,17 - 2,67 (m, 8 H),
2,69 - 2,91 (m, 2 H), 3,64 - 3,98 (m, 2 H), 4,39 - 4,86 (m, 2 H), 5,40 - 5,60 (m, 2 H),
6,99 - 7,17 (m, 1 H), 7,67 - 7,86 (m, 1 H), 8,24 - 8,39 (m, 1 H).

Vi du 12(76): axit 6-{9-[(2-clo-4-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,50(metylen clorua: metanol=9:1);

'H-NMR(DMSO0-ds):8 0,96 - 1,13 (m, 6 H), 1,36 - 1,54 (m, 4 H), 2,27 - 2,45 (m, 2 H),
2,63 -2,88 (m, 2 H), 3,68 - 3,87 (m, 2 H), 4,57 - 4,71 (m, 2 H), 5,53 (s, 2 H), 6,92 -
7,03 (m, 1 H), 7,12 (dd, J=7,8, 4,8 Hz, 1 H), 7,17 - 7,30 (m, 1 H), 7,93 (dd, J=7,8, 1,6
Hz, 1 H), 8,19 (dd, J=4,8, 1,6 Hz, 1 H), 8,30 (d, J=5,1 Hz, 1 H), 12,05 (s, 1 H).

Vidu 12(79): axit 6-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,52(hexan: metanol:nudc=50:10:1);

'H-NMR(DMSO0-d¢):5 0,97 - 1,13 (m, 6 H), 1,33 - 1,54 (m, 4 H), 2,29 - 2,46 (m, 2 H),
2,61 -2,82 (m, 2 H), 3,68 - 3,82 (m, 2 H), 4,60 - 4,77 (m, 2 H), 5,26 - 5,42 (m, 2 H),
6,88 - 6,97 (m, 1 H), 7,04 - 7,20 (m, 2 H), 7,83 - 7,91 (m, 1 H), 8,16 - 8,25 (m, 1 H),
12,02 (s, 1 H).

Vi du 12(80): axit 6-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,24(hexan: etyl axetat=1:2);

'H-NMR(DMSO-de):8 0,98 - 1,12 (m, 6 H), 1,34 - 1,53 (m, 4 H), 2,15 - 2,46 (m, 8 H),
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2,60 - 2,82 (m, 2 H), 3,66 - 3,81 (m, 2 H), 4,55 - 4,68 (m, 2 H), 5,20 - 5,33 (m, 2 H),
6,21 - 6,29 (m, 1 H), 7,08 (dd, J=7,7, 4,8 Hz, 1 H), 7,86 (dd, J=7,9, 1,3 Hz, 1 H), 8,19
- 8,26 (m, 1 H), 12,05 (s, 1 H).

Vidu 12(81): axit 6-[9-(3-clobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-2,2-
dimetyl-6-oxohexanoic

TLC:Rf 0,59(clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO0-ds):5 0,93 - 1,14 (m, 6 H), 1,33 - 1,55 (m, 4 H), 2,23 - 2,45 (m, 2 H),
2,62 - 2,84 (m, 2 H), 3,67 - 3,84 (m, 2 H), 4,62 (s, 2 H), 5,32 - 5,47 (m, 2 H), 6,86 -
7,18 (m, 4 H), 7,24 - 7,36 (m, 2 H), 7,36 - 7,49 (m, 2 H), 12,03 (s, 1 H).

Vidu 12(82): axit 6-[9-(3-clo-4-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,59(clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-d¢):3 0,98 - 1,12 (m, 6 H), 1,31 - 1,57 (m, 4 H), 2,22 - 2,46 (m, 2 H),
2,61 -2,85 (m, 2 H), 3,64 - 3,85 (m, 2 H), 4,63 (s, 2 H), 5,29 - 5,45 (m, 2 H), 6,88 -
7,13 (m, 3 H), 7,25 - 7,49 (m, 4 H), 12,03 (s, 1 H).

Vidu 12(88): axit 2,2-dimetyl-6-0x0-6-[9-(2,4,6-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,49(clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-ds):3 0,94 - 1,19 (m, 6 H), 1,29 - 1,60 (m, 4 H), 2,28 - 2,47 (m, 2 H),
2,58 - 2,83 (m, 2 H), 3,61 - 3,85 (m, 2 H), 4,66 (s, 2 H), 5,34 - 5,56 (m, 2 H), 7,04 (dd,
J=8.0, 5,0 Hz, 1 H), 7,08 - 7,25 (m, 2 H), 7,76 - 7,87 (m, 1 H), 8,10 - 8,21 (m, 1 H),
12,04 (s, 1 H).

Vidu 12(89): axit 6-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,49(clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-ds):8 0,98 - 1,12 (m, 6 H), 1,30 - 1,58 (m, 4 H), 2,23 - 2,49 (m, 2 H),
2,59 - 2,89 (m, 2 H), 3,62 - 3,87 (m, 2 H), 4,64 (s, 2 H), 5,37 - 5,58 (m, 2 H), 6,83 (dd,
J=8,0 Hz, 1 H), 7,09 (dd, J=8,0, 4,5 Hz, 1 H), 7,16 (dd, J=8,0, 2,0 Hz, 1 H), 7,46 (dd,
J=10,0, 2,0 Hz, 1 H), 7,88 (d, J=8,0 Hz, 1 H), 8,18 (dd, J=4,5, 2,0 Hz, 1 H), 12,00 (s, 1
H). |

Vi du 12(90): axit 6-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-0xohexanoic
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TLC:Rf 0,36(metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-de):8 0,99 - 1,13 (m, 6 H), 1,38 - 1,54 (m, 4 H), 2,30 - 2,51 (m, 2 H),
2,61 - 2,83 (m, 2 H), 3,68 - 3,84 (m, 2 H), 4,74 (s, 2 H), 5,53 - 5,65 (m, 2 H), 6,99 -
7,16 (m, 2 H), 7,36 - 7,43 (m, 1 H), 7,83 - 7,93 (m, 1 H), 8,19 - 8,27 (m, 1 H), 12,05 (s,
1 H).

Vidu 12(92): axit 6-{9-[(5-carbamoy1-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,38(metylen clorua: metanol=9:1);

'H-NMR(DMSO-ds):5 0,95 - 1,14 (m, 6 H), 1,35 - 1,56 (m, 4 H), 2,30 - 2,50 (m, 2 H),
2,60 - 2,86 (m, 2 H), 3,65 - 3,87 (m, 2 H), 4,73 (s, 2 H), 6,54-6,70 (m, 2 H), 6,96 -
7,16 (m, 2 H), 7,30 (brs, 1 H), 7,53 (d, J=3,6 Hz, 1 H), 7,76-7,98 (m, 2 H), 8,23 (d,
J=4,8 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(93): axit 6-{9-[(5-xyano-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,46(metylen clorua: etyl axetat: metanol=8:4:1);

1H-NMR(DMSO0-de):8 1,00 - 1,10 (m, 6 H), 1,35 - 1,55 (m, 4 H), 2,30 - 2,50 (m, 2 H),
2,60 - 2,85 (m, 2 H), 3,68 - 3,85 (m, 2 H), 4,74 (s, 2 H), 5,65-5,75 (m, 2 H), 7,12 (dd,
J=7,5,4,5Hz, 1 H), 7. 15 - 7,26 (m, 1 H), 7,81 (d, J=3,6 Hz, 1 H), 7,89 (dJ=7,5Hz, 1
H), 8,24 (d, J=4,5 Hz, 1 H), 12,06 (s, 1 H).

Vidu 12(94): axit 6-[9-(2,3-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,51(clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO-ds):5 0,96 - 1,13 (m, 6 H), 1,31 - 1,56 (m, 4 H), 2,27 - 2,46 (m, 2 H),
2,62 - 2,86 (m, 2 H), 3,66 - 3,85 (m, 2 H), 4,65 (s, 2 H), 5,46 - 5,64 (m, 2 H), 6,56 -
6,66 (m, 1 H), 7,02 - 7,09 (m, 1 H), 7,09 (dd, J=7,5, 4,5 Hz, 1 H), 7,26 - 7,40 (m, 1 H),
7,89 (dd, J=7.5, 1,5 Hz, 1 H), 8,18 (dd, J=4,5, 1,5 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(95): axit 2,2-dimetyl-6-0x0-6-[9-(2,3,6-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,49 (clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO-ds):5 0,96 - 1,16 (m, 6 H), 1,33 - 1,56 (m, 4 H), 2,30 - 2,46 (m, 2 H),
2,60 - 2,81 (m, 2 H), 3,63 - 3,84 (m, 2 H), 4,60 - 4,76 (m, 2 H), 5,46 - 5,58 (m, 2 H),
7,05 (dd, J=7.5, 4,5 Hz, 1 H), 7,07 - 7,17 (m, 1 H), 7,39 - 7,53 (m, 1 H), 7,83 (dd,
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J=17,5,1,5 Hz, 1 H), 8,16 (dd, J=4,5, 1,5 Hz, 1 H), 11,93 (s, 1 H).

Vidu 12(96): axit 6-[9-(3-clo-2-ﬂobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[4°,3’ :4,5]pyrolo[2,3-b]pyridin—7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,50 (clorofom: metanol:nuéc=50:10: 1);

'H-NMR(DMSO-ds):6 0,99 - 1,10 (m, 6 H), 1,35 - 1,53 (m, 4 H), 2,26 - 2,45 (m, 2 H),
2,65 - 2,83 (m, 2 H), 3,67 - 3,85 (m, 2 H), 4,59 - 4,70 (m, 2 H), 5,48 - 5,62 (m, 2 H),
6,69 - 6,79 (m, 1 H), 7,04 - 7,14 (m, 2 H), 7,43 - 7,53 (m, 1 H), 7,90 (dd, J=7,5, 1,5 Hz
1 H), 8,18 (dd, J=4,5, 1,5 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(97): axit 6-[9-(2,4-diﬂobenzyl)-5,6,8,9-tetrahydro-7H—

pyrido[4°,3’ :4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

>

—
\
N / /
N N
CO,H
F M ’
CHz CH,
F

TLC:Rf 0,38(metylen clorua: etyl axetat: metanol=8:4: 1);

'H-NMR(DMSO-ds):5 0,98 - 1,14 (m, 6 H), 1,35 - 1,52 (m, 4 H), 2,25 - 2,82 (m, 4 H),
3,67 - 3,84 (m, 2 H), 4,64 (s, 2 H), 5,41 - 5,54 (m, 2 H), 6,85 - 7,02 (m, 2 H), 7,09 (dd,
J=79,4,8 Hz, 1 H), 7,21 - 7,33 (m, 1 H), 7,89 (dd, J=7,9, 1,4 Hz, 1 H), 8,19 (dd,
J=4,8, 1,4 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(98): axit 6-[9-(3-clo-2,4-diﬂobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3-b]pyridin-7-yl1]-2,2-dimetyl-6-oxohexanoic

TLC: Rf 0,38 (metylen clorua: etyl axetat: metanol=8:4: 1);

'H-NMR(DMSO-ds):5 1,00 - 1,12 (m, 6 H), 1,37 - 1,52 (m, 4 H), 2,24 - 2,81 (m, 4 H),
3,68 - 3,84 (m, 2 H), 4,66 (s, 2 H), 5,47 - 5,58 (m, 2 H), 6,82 - 6,96 (m, 1 H), 7,09 (dd,
J=7.8,4,8 Hz, 1 H), 7,15 - 7,25 (m, 1 H), 7,89 (dd, J=7,8, 1,5 Hz, 1 H), 8,18 (dd,
J=4,8, 1,5 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(99): axit 6-[9-(4-010-3-ﬂobenzyl)-S,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3-b]pyridin-7-y1]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,19 (hexan: etyl axetat=1:2);

'H-NMR(DMSO-d¢):5 0,98 - 1,11 (m, 6 H), 1,34 - 1,53 (m, 4 H), 2,24 - 2,82 (m, 4 H),
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3,68 - 3,84 (m, 2 H), 4,63 (s, 2 H), 5,43 - 5,53 (m, 2 H), 6,84 - 6,97 (m, 1 H), 7,05 -
7,28 (m, 2 H), 7,46 - 7,55 (m, 1 H), 7,86 - 7,94 (m, 1 H), 8,18 - 8,24 (m, 1 H), 12,05 (s,
1 H).

Vidu 12(100): axit 6-[9-(3-clo-5-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,23(hexan: etyl axetat=1:2);

'H-NMR(DMSO-de):8 1,00 - 1,11 (m, 6 H), 1,36 - 1,53 (m, 4 H), 2,28 - 2,84 (m, 4 H),
3,69 - 3,84 (m, 2 H), 4,60 - 4,69 (m, 2 H), 5,44 - 5,52 (m, 2 H), 6,85 - 7,00 (m, 1 H),
7,00 - 7,15 (m, 2 H), 7,29 - 7,36 (m, 1 H), 7,87 - 7,95 (m, 1 H), 8,18 - 8,25 (m, 1 H),
12,05 (s, 1 H).

Vidu 12(101): axit 2,2-dimetyl-6-0x0-6-[9-(2,3,4-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic

TLC:Rf 0,48 (clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-de):5 0,97 - 1,14 (m, 6 H), 1,32 - 1,55 (m, 4 H), 2,28 - 2,46 (m, 2 H),
2,63 - 2,84 (m, 2 H), 3,65 - 3,84 (m, 2 H), 4,66 (s, 2 H), 5,44 - 5,60 (m, 2 H), 6,66 -
6,79 (m, 1 H), 7,09 (dd, J=7,5, 4,5 Hz, 1 H), 7,12 - 7,26 (m, 1 H), 7,89 (dd, J=7,5, 1,5
Hz, 1 H), 8,19 (dd, J=4,5, 1,5 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(102): axit 2,2-dimetyl-6-0x0-6-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-
tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic

TLC:Rf 0,46(clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-de):5 0,97 - 1,17 (m, 6 H), 1,34 - 1,57 (m, 4 H), 2,32 - 2,46 (m, 2 H),
2,58 - 2,81 (m, 2 H), 3,65 - 3,82 (m, 2 H), 4,69 (s, 2 H), 5,41 - 5,56 (m, 2 H), 7,05 (dd,
J=7.5,4,5Hz, 1 H), 7,43 - 7,57 (m, 1 H), 7,83 (dd, J=7,5, 1,5 Hz, 1 H), 8,16 (dd,
J=4,5, 1,5 Hz, 1 H), 12,05 (s, 1 H).

Vidu 12(103): axit 2,2-dimetyl-6-0x0-6-[9-(pentaflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,47(clorofom: metanol:nu¢c=50:10:1);

'H-NMR(DMSO-de):8 1,00 - 1,16 (m, 6 H), 1,35 - 1,58 (m, 4 H), 2,35 - 2,48 (m, 2 H),
2,61 - 2,80 (m, 2 H), 3,66 - 3,82 (m, 2 H), 4,72 (s, 2 H), 5,48 - 5,65 (m, 2 H), 7,06 (dd,
J=7.5, 4,5 Hz, 1 H), 7,84 (dd, J=7,5, 1,5 Hz, 1 H), 8,15 - 8,20 (m, 1 H), 12,04 (s, 1 H).
Vidu 12(107): axit 6-[9-(2,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
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TLC:Rf 0,20(clorofom: metanol:28% amoniac trong nu¢c=85:13:2);
'H-NMR(DMSO-ds):8 0,96 - 1,14 (m, 6 H), 1,36 - 1,56 (m, 4 H), 2,24 - 2,48 (m, 2 H),
2,62 - 2,87 (m, 2 H), 3,66 - 3,87 (m, 2 H), 4,60 - 4,75 (m, 2 H), 5,40 - 5,57 (m, 2 H),
6,51 - 6,69 (m, 1 H), 7,03 - 7,37 (m, 3 H), 7,81 - 7,97 (m, 1 H), 8,12 - 8,25 (m, 1 H),
12,04 (s, 1 H).

Vidu 12(108): axit 6-{9-[(2-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,56 (etyl axetat) ;

'H-NMR(DMSO0-ds):8 1,00 - 1,13 (m, 6 H), 1,36 - 1,54 (m, 4 H), 2,28 - 2,45 (m, 2 H),
2,62 -2,81 (m, 2 H), 3,66 - 3,83 (m, 2 H), 4,67 (s, 2 H), 5,30 - 5,44 (m, 2 H), 6,56 -
6,65 (m, 1 H), 7,10 (dd, J=7,7, 4,6 Hz, 1 H), 7,30 - 7,39 (m, 1 H), 7,88 (dd, J=7,7, 1,3
Hz, 1 H), 8,22 (dd, J=4,6, 1,3 Hz, 1 H), 12,05 (s, 1 H).

Vidu 12(109): axit 2,2-dimetyl-6-0x0-6-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,50 (clorofom: metanol:nudc=50:10:1);

'TH-NMR(DMSO0-de):6 0,95 - 1,16 (m, 6 H), 1,33 - 1,56 (m, 4 H), 2,30 - 2,46 (m, 2 H),
2,64 - 2,83 (m, 2 H), 3,68 - 3,85 (m, 2 H), 4,67 (s, 2 H), 5,37 - 5,55 (m, 2 H), 6,93 -
7,06 (m, 1 H), 7,09 (dd, J=7,5, 4,5 Hz, 1 H), 7,52 - 7,66 (m, 1 H), 7,84 - 7,94 (m, 1 H)
8,16 - 8,24 (m, 1 H), 12,03 (s, 1 H).

Vi du 12(110): axit 6-[9-(2-flo-3-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,52(clorofom: metanol:nudc=50:10:1);

'H-NMR(DMSO-d¢):8 0,98 - 1,12 (m, 6 H), 1,32 - 1,54 (m, 4 H), 2,17 - 2,47 (m, 5 H),
2,64 - 2,86 (m, 2 H), 3,67 - 3,85 (m, 2 H), 4,62 (s, 2 H), 5,40 - 5,57 (m, 2 H), 6,51 -
6,63 (m, 1 H), 6,88 - 6,98 (m, 1 H), 7,08 (dd, J=7.5, 4,5 Hz, 1 H), 7,12 - 7,21 (m, 1 H),
7,89 (dd, J=7,5, 1,5 Hz, 1 H), 8,18 (dd, J=4,5, 1,5 Hz, 1 H), 12,01 (s, 1 H).

Vi du 12(113): axit 2,2-dimetyl-6-0x0-6-[9-(2,3,4,5-tetraflobenzyl)-5,6,8,9-
tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl|hexanoic

TLC:Rf 0,51(clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO-ds):8 0,97 - 1,14 (m, 6 H), 1,32 - 1,55 (m, 4 H), 2,28 - 2,46 (m, 2 H),
2,63 - 2,84 (m, 2 H), 3,65 - 3,84 (m, 2 H), 4,68 (s, 2 H), 5,44 - 5,60 (m, 2 H), 6,83 -
6,95 (m, 1 H), 7,10 (dd, J=7,5, 4,5 Hz, 1 H), 7,89 (dd, J=7,5, 1,5 Hz, 1 H), 8,19 (dd,

b
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J=4,5, 1,5 Hz, 1 H), 12,04 (s, 1 H).

Vidy 12(115): axit 2,2-dimetyl-6-0x0-6-[9-(2,3,5,6-tetraflobenzyl)-5,6,8,9-
tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,59(clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO-d¢):8 1,00 - 1,16 (m, 6 H), 1,33 - 1,60 (m, 4 H), 2,32 - 2,47 (m, 2 H),
2,62 - 2,83 (m, 2 H), 3,66 - 3,84 (m, 2 H), 4,71 (s, 2 H), 5,47 - 5,66 (m, 2 H), 7,06 (dd,
J=17.5, 4,5 Hz, 1 H), 7,78 - 7,93 (m, 2 H), 8,16 (dd, J=4,5, 1,5 Hz, 1 H), 12,05 (s, 1 H).
Vidu 12(116): axit 6-[9-(2-flo-4-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,54(clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO0-d¢):8 0,97 - 1,13 (m, 6 H), 1,31 - 1,53 (m, 4 H), 2,24 (s, 3 H), 2,35 -
2,46 (m, 2 H), 2,62 - 2,84 (m, 2 H), 3,66 - 3,83 (m, 2 H), 4,62 (s, 2 H), 5,38 - 5,52 (m,
2 H), 6,66 - 6,78 (m, 1 H), 6,83 - 6,91 (m, 1 H), 7,00 - 7,13 (m, 2 H), 7,88 (d, J=8,0
Hz, 1 H), 8,18 (dd, J=4,5, 1,5 Hz, 1 H), 12,04 (s, 1 H).

Vidu 12(119): axit 6-[9-(4-flo-3-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,24(hexan: etyl axetat=1:2);

'H-NMR(DMSO-dg):8 0,98 - 1,13 (m, 6 H), 1,33 - 1,53 (m, 4 H), 2,10 - 2,83 (m, 7 H),
3,66 - 3,82 (m, 2 H), 4,62 (s, 2 H), 5,34 - 5,46 (m, 2 H), 6,84 - 7,22 (m, 4 H), 7,83 -
7,92 (m, 1 H), 8,18 - 8,26 (m, 1 H), 12,02 (br s, 1 H).

Vidy 12(123): axit 6-[9-(3-flo-5-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,49(clorofom: metanol:nuc=50:10:1);

'H-NMR(DMSO0-d):8 0,95 - 1,13 (m, 6 H), 1,31 - 1,53 (m, 4 H), 2,18 - 2,46 (m, 2 H),
2,22 (s, 3 H), 2,63 - 2,84 (m, 2 H), 3,67 - 3,82 (m, 2 H), 4,62 (s, 2 H), 5,35 - 5,50 (m,
2 H), 6,60 - 6,94 (m, 3 H), 7,09 (dd, J=7,5, 4,5 Hz, 1 H), 7,84 - 7,93 (m, 1 H), 8,17 -
8,24 (m, 1 H), 12,04 (s, 1 H).

Vidu 12(130): axit 6-[9-(3-flo-4-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,44(metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-d):8 0,99 - 1,11 (m, 6 H) 1,32 - 1,52 (m, 4 H) 2,16 (s, 3 H) 2,21 -
2,84 (m, 4 H) 3,67 - 3,83 (m, 2 H) 4,62 (s, 2 H) 5,38 - 5,49 (m, 2 H) 6,77 - 6,98 (m, 2
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H) 7,09 (dd, J=7,9, 4,8 Hz, 1 H) 7,14 - 7,23 (m, 1 H) 7,84 - 7,92 (m, 1 H) 8,17 - 8,24
(m, 1 H) 12,04 (br. s., 1 H).

Vi du 12(133): axit 6-[9-(4-clo-3-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,29(hexan: etyl axetat=1:2);

'H-NMR(DMSO-de):8 0,96 - 1,14 (m, 6 H), 1,28 - 1,56 (m, 4 H), 2,18 - 2,29 (m, 3 H),
2,34 - 2,83 (m, 4 H), 3,66 - 3,86 (m, 2 H), 4,61 (s, 2 H), 5,33 - 5,51 (m, 2 H), 6,80 -
6,97 (m, 1 H), 7,09 (dd, J=7.9, 4,8 Hz, 1 H), 7,14 - 7,25 (m, 1 H), 7,26 - 7,37 (m, 1 H)
7,83 -7,94 (m, 1 H), 8,15 - 8,26 (m, 1 H), 12,05 (s, 1 H).

Vi du 12(137): axit 6-[9-(2-flo-5-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

b

TLC:Rf 0,47(metylen clorua: etyl axetat: metanol=8:4:1) ;

'H-NMR(DMSO0-de):8 1,01 - 1,11 (m, 6 H) 1,35 - 1,54 (m, 4 H) 2,08 - 2,17 (m, 3 H)
2,24 -2,84 (m, 4 H) 3,68 - 3,84 (m, 2 H) 4,64 (s, 2 H) 5,40 - 5,53 (m, 2 H) 6,65 - 6,76
(m, 1 H) 7,04 - 7,17 (m, 3 H) 7,84 - 7,94 (m, 1 H) 8,15 - 8,24 (m, 1 H) 12,05 (br. s., 1
H).

Vi du 12(138): axit 6-{9-[(4-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,54(clorofom: metanol=10:1);

'H-NMR(DMSO-de):5 0,98 - 1,14 (m, 6 H), 1,33 - 1,54 (m, 4 H), 2,21 - 2,51 (m, 2 H),
2,62 -2,85 (m, 2 H), 3,65 - 3,88 (m, 2 H), 3,66 - 3,87 (m, 2 H), 4,64 (s, 2 H), 5,30 -
5,47 (m, 2 H), 6,81 - 7,16 (m, 2 H), 7,59 - 7,69 (m, 1 H), 7,82 - 7,94 (m, 1 H), 8,13 -
8,23 (m, 1 H).

Vi du 12(139): axit 6-[9-(2,6-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,50(clorofom: metanol=10:1);

'H-NMR(DMSO-ds):8 0,98 - 1,16 (m, 6 H), 1,35 - 1,54 (m, 4 H), 2,22 - 2,49 (m, 2 H),
2,57 - 2,82 (m, 2 H), 3,64 - 3,82 (m, 2 H), 4,64 (s, 2 H), 5,42 - 5,57 (m, 2 H), 6,97 -
7,14 (m, 3 H), 7,31 - 7,46 (m, 1 H), 7,76 - 7,89 (m, 1 H), 8,11 - 8,21 (m, 1 H), 12,04 (s,
1 H).

Vidu 12(142): axit 6-[9-(5-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-

-139-



20529

pyrido[4°,3’:4,5]pyrolo [2,3-b]pyridin-7-yl] -2,2-dimetyl-6-oxohexanoic
—
\
N 4 I
cl N N

HaC CHs

Mcoz H
O

F

TLC:Rf 0,42(metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-ds):5 1,02 - 1,09 (m, 6 H) 1,37 - 1,53 (m, 4 H) 2,24 - 2,83 (m, 4 H)
3,70 - 3,84 (m, 2 H) 4,64 - 4,71 (m, 2 H) 5,45 -5,53 (m, 2 H) 6,87 - 6,94 (m, 1 H)
7,10 (dd, J=7,7, 4,8 Hz, 1 H) 7,26 - 7,34 (m, 1 H) 7,35 - 7,43 (m, 1 H) 7,85 - 7,94 (m,
1 H) 8,16 - 8,23 (m, 1 H) 12,02 (br. s., 1 H).

Vidu 12(143): axit 2,2-dimetyl-6-oxo-6-[9-(2,3,5-triﬂobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,47(metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-dg):5 0,96 - 1,14 (m, 6 H) 1,37 - 1,56 (m, 4 H) 2,22 - 2,86 (m, 4 H)
3,70 - 3,85 (m, 2 H) 4,63 - 4,75 (m, 2 H) 5,50 - 5,60 (m, 2 H) 6,44 - 6,55 (m, 1 H)
7,10 (dd, J=7,8, 4,9 Hz, 1 H) 7,41 - 7,51 (m, 1H) 7,87-7,92 (m, 1 H) 8,17 - 8,21 (m,
1 H) 12,04 (br. s., 1 H).

Vidu 12(145): axit 6-[9-(3-ﬂobenzyl)-1,3,4,9-tetrahydro-2H-beta—carbolin-2-yl]-2,2-
dimetyl-6-oxohexanoic

TLC:Rf 0,59 (clorofom: metanol:nuée=50:10: 1),

'H-NMR(DMSO-ds):5 0,94 - 1,16 (m, 6 H) 1,31 - 1,55 (m, 4 H) 2,24 - 2,46 (m, 2 H)
2,78 (br. s., 2 H) 3,65 - 3,87 (m, 2 H) 4,63 (s,2H) 5,31 -5,49 (m, 2 H) 6,81 (m, 2 H)
6,95 - 7,15 (m, 3 H) 7,25 - 7,51 (m, 3 H) 12,03 (s, 1 H).

Vidu 12(146): axit 6-{9-[(2,5-dimetyl-l,3-thiazol-4-yl)metyl]-1,3,4,9-tetrahydro-2H-
beta-carbolin-Z-yl}-2,2-dimetyl-6—oxohexanoic

TLC:Rf 0,53 (clorofom: metanol:nuéc=50:10: 1);

'H-NMR(DMSO0-ds):5 0,97 - 1,16 (m, 6 H) 1,34 - 1,58 (m, 4 H) 2,27 - 2,47 (m, 8 H)
2,58 -2,82 (m, 2 H) 3,63 - 3,81 (m, 2 H) 4,57 - 4,74 (m, 2 H) 5,36 - 5,56 (m, 2 H)
6,97 - 7,05 (m, 1 H) 7,06 - 7,15 (m, 1 H) 7,36 - 7,50 (m, 2 H) 12,05 (s, 1 H).

Vidu 12(147): axit 6-[9-(4-xyanobenzy1)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
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2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,56 (clorofom: metanol:nuéc=50:10: 1);

'H-NMR(DMSO-ds):8 0,95 - 1,14 (m, 6 H) 1,30 - 1,56 (m, 4 H) 2,19 - 2,48 (m, 2 H)
2,61 - 2,87 (m, 2 H) 3,65 - 3,85 (m, 2 H) 4,60 (s, 2 H) 5,41 - 5,57 (m, 2 H) 6,96 - 7,22
(m, 4 H) 7,33 - 7,40 (m, 1 H) 7,45 (d, J=7,50 Hz, 1 H) 7,69 - 7,82 (m, 2 H) 12,04 (s, 1
H).

Vidu 12(148): axit 6-[9-(4-carbamoylbenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
y1]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,42(clorofom: metanol:nu6c=50:10:1);

'H-NMR(DMSO-ds):8 0,96 - 1,14 (m, 6 H) 1,29 - 1,58 (m, 4 H) 2,20 - 2,46 (m, 2 H)
2,61 -2,87 (m, 2 H) 3,66 - 3,86 (m, 2 H) 4,62 (s, 2 H) 5,33 - 5,52 (m, 2 H) 6,96 - 7,14
(m, 4 H) 7,31 (br. s., 1 H) 7,34 - 7,49 (m, 2 H) 7,71 - 7,81 (m, 2 H) 7,87 (br. s., 1 H)
12,04 (br. s., 1 H).

Vidu 12(150): axit 6-[9-(4-clo-2,6-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,17 (hexan: etyl axetat=1:2);

'H-NMR(DMSO-d):8 1,00 - 1,16 (m, 6 H) 1,37 - 1,56 (m, 4 H) 2,23 i 2,82 (m, 4 H)
3,64 - 3,86 (m, 2 H) 4,69 (s, 2 H) 5,38 - 5,56 (m, 2 H) 6,99 - 7,12 (m, 1 H) 7,28 - 7,46
(m, 2 H) 7,79 - 7,90 (m, 1 H) 8,11 - 8,22 (m, 1 H) 12,07 (s, 1 H).

Vidu 12(152): axit 6-[9-(3-clo-2,6-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-0xohexanoic

TLC:Rf 0,53 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-ds):5 1,00 - 1,10 (m, 6 H) 1,38 - 1,56 (m, 4 H) 2,23 - 2,84 (m, 4 H)
3,67 -3,83 (m, 2 H) 4,65 - 4,73 (m, 2 H) 5,46 - 5,57 (m, 2 H) 7,05 (dd, J=7.8, 4,7 Hz,
1H)7,13-721 (m, 1 H) 7,55 - 7,65 (m, 1 H) 7,83 (dd, J=7,7, 1,5 Hz, 1 H) 8,16 (dd,
J=4,8, 1,7 Hz, 1 H) 12,05 (br. s., 1 H).

Vidu 12(159): axit 6-{9-[(6-clo-3-pyridinyl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,44(clorofom: metanol:nuéc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=545 (M + H)".

Vidu 12(160): axit 6-{9-[(1,3-dimety1—lH-pyrazol-S-yl)metyl]-1,3,4,9-tetrahydro-2H—

beta-carbolin-2-yl}-2,2-dimetyl-6-oxohexanoic
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TLC:Rf 0,36 (clorofom: metanol:nuéc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=437 (M + H)".

Vidu 12(163): axit 6-[9-(4-clo-3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,45(metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos. 20 V) : m/z=490 M + H)*.

Vidu 12(164): axit 6-[9-(4-clo-2,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,46(metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20 V) : m/z=490 (M + H)".

- Vidu 12(166): axit 6-{9-[(5-flo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,42(metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos. 20 V) : m/z=444 (M + H)".

Vidu 12(172): axit 6-{9-[(4,5-diclo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-0xohexanoic
TLC:Rf 0,44(clorofom: metanol:nuéc=50:10:1);

MS (ESL, Pos. 20 V) : m/z=494 (M + H)".

Vi du 12(174): axit 6-{9-[(5-flo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,36(metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos. 20 V) : m/z=444 (M + H)".

Vi du 12(178): axit 6-[9-(3-clo-4-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-0xohexanoic
TLC:Rf 0,61 (etyl axetat);

MS (FAB, Pos.): m/z=484 (M + H)".

Vidu 12(181): axit 6-[9-(3-clo-4-metylbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,43 (hexan: etyl axetat=1:2);

MS (ESI, Pos. 20 V): m/z=468 (M + H)".

Vi du 12(182): axit 6-[9-(3-flo-4-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,43 (hexan: etyl axetat=1:2);

MS (ESL Pos. 20 V): m/z=468 (M + H)".

Vi dy 12(187): axit 6-[9-(3-flo-5-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,48 (metylen clorua: metanol=9:1);

MS (ESI, Pos. 20 V): m/z=468 (M + H)".

Vidu 12(188): axit 6-[9-(2-flo-3-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,43 (metylen clorua: metanol=9:1);

MS (ESI, Pos. 20 V): m/z=468 (M + H)".

Vidu 12(195): axit 6-[9-(4-flo-3-metoxybenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,50 (clorofom: metanol=10:1);

MS (FAB, Pos.): m/z=468 (M + H)".

Vidy 12(198): axit 2,2-dimetyl-6-{9-[(2-metyl-1,3-thiazol-5-yl)metyl]-5,6,8,9-
tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-6-oxohexanoic
TLC:Rf 0,45 (metylen clorua: metanol:nu¢¢c=90:10:1);

MS (FAB, Pos.): m/z=441 (M + H)".

Vidu 13: etyl 6-diazo-3,3-dimetyl-5-oxohexanoat

O HsC CH; O

NzHCWO/\CH

4,4-Dimetyldihydro-2H-pyran-2,6-(3H)-dion (7,11 g) dugc hoa tan trong

3

etanol (50 ml), va dung dich duoc khuéy tai 100°C trong vong 16 gid. Sau khi duoc
lam ngudi xuéng nhi€t 46 phong, dung dich phan tng duoc cd dic dudi ap suét giam.
Hén hop phan tmg dugc pha lodng bing etyl axetat, va dugc chiét bang dung dich
bicacbonat natri bdo hoa trong nudc. Bb sung axit clohydric 5N vao 16p nuéde d tao
dung dich c6 tinh chét axit, tiép theo 1a chiét bing etyl axetat. Lép hitu co duge lam
kho bing magie sulfat khan, va dugc c6 dic. Phin con lai dugc tinh ché bang phép sic

ky cot silica gel (hexan : etyl axetat = 7 : 3). Hop chét thu dugc (1,50 g) duge hoa tan
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trong etyl axetat (13,3 mL), thionyl clorua (1,16 mL) dugc b6 sung, va hdn hop duge
khudy tai 60°C trong vong 8 gid. Sau khi duoc 1am ngudi xudng nhiét 4o phong, dung
dich phan ung dugc cd dic duéi 4ap sudt giam. BS sung dung dich
trimetylsilyldiazometan/hexan 2,0M (8,8 mL) vao dung dich duoc tron (15 mL) cua
THF : axetonitril (1 : 1), hdn hop nay duge lam ngudi xubng 0°C, dung dich THF :
axetonitril (1 : 1) duoc tron (6 mL) cua axit clorua duoc bd sung, nhiét d§ dugc ning
dén nhiét 6 phong, va hdn hop duoc khudy trong vong 1 gid. Dung dich phan ing
dugc c6 dac dudi ap suét giam, va diu mau vang thu dugc dugc xtr ly véi cdt silica
gel (hexan : etyl axetat = 90 : 10 — 70 : 30) dé thu dugc hop chit cin diéu ché (1,21
g) c6 tinh chét vat 1y nhu sau.
TLC : Rf 0,28 (hexan: etyl axetat=4 : 1);
'H-NMR(CDCl):8 1,12 (s, 6 H), 1,26 (t, J=7,1 Hz, 3 H), 2,34 - 2,47 (m, 4 H), 4,13 (q,
J=7,1 Hz, 2 H), 5,38 (s, 1 H).
Vidu 14: axit 6-etoxy-4,4-dimetyl-6-oxohexanoic

HsC CHs O

HOZC/NO/\CH

Hop chét (1,06 g) duoc san xuét trong Vi du 13 duoc hoa tan trong benzyl

3

ruou (5,0 mL), trietylamin (1,39 mL) va bac axetat (17 mg) duogc 1an lugt bd sung, va
hdn hop duoc khuéy tai nhi€t d6 phong trong vong 15 phut. Ngoai ra, nhiét do duogc
nang dén 60°C, hdn hop dugc khudy trong vong 1 gid, va dwoc 1am ngudi xudng nhiét
d6 phong, va dung dich phan tmg dugc rét vao trong axit clohydric 1N (10 mL), tiép
theo 1a chiét bé'mg hexan (30 mL). Dich dung dich chiét dugc rira véi axit clohydric
IN (5mL) va dung dich natri clorua trong nuéc bdo hoa (10 mL), dugc lam kho bing
magie sulfat khan, v duoc c6 dic dudi dp sudt giam. Chét 16ng mau vang nhat thu
dugc duge xir ly vai cot silica gel (hexan : etyl axetat = 100 : 0 — 90 : 10 — 85 : 15).
Hop chit thu dugc (728 mL) dwoc hoa tan trong‘ etanol (5,0 mL), 10% paladi cacbon
(san phdm khan 50%, 73mg) dwoc bd sung dudi méi trudng nito, va hydro dugc thbi
vao dung dich trong vong 1,5 gid ddng thoi khudy tai nhiét d6 phong. Sau khi hé

thdng dugc thay thé bing nito, Chét xtc tac dugc loc dé tach ra sir dung Xelit, tiép
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theo 1a ¢d ddc dudi 4p sudt giam, dé thu duoc hop chit cin didu ché (459 mg) cé tinh
chit vat 1y nhu sau.

TLC : Rf 0,39 (hexan: etyl axetat=2 : 1);

'H-NMR(CDCls):8 1,02 (s, 6 H), 1,26 (t, J=7,1 Hz, 3 H), 1,63 - 1,76 (m, 2 H), 2,20 (s,
2 H), 2,31 - 2,44 (m, 2 H), 4,12 (q, J=7,1 Hz, 2 H).

Vidu 15: axit 6-(9-benzyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-3,3-dimetyl-6-

oxohexanoic

Qj@q HsC, CH,
" WCH
(O~ ¢

Hop chét duogc san xuét trong Vi du 14 va hop chat B-carbolin duge san xuit
theo Vi du 1 dugc str dung, ma dugc xit Iy theo Vi duy 11 va Vi du 12 dé thu duoge hop
chit sau.

TLC:Rf 0,38 (hexan: etyl axetat=2:3);

'H-NMR(DMSO0-ds):5 0,86 - 1,01 (m, 6 H) 1,43 - 1,62 (m, 2 H) 2,03 - 2,52 (m, 4 H)
2,64 - 2,85 (m, 2 H) 3,72 - 3,84 (m, 2 H) 4,60 - 4,69 (m, 2 H) 5,31 - 5,44 (m, 2 H)
6,96 - 7,12 (m, 4 H) 7,17 - 7,33 (m, 3 H) 7,37 - 7,48 (m, 2 H) 11,94 (s, 1 H).

Vidu 15(1) - Vidu 15(29)

Este tuong ung cula axit 6-etoxy-4,4-dimetyl-6-oxohexanoic, va hop chét p-
carbolin duoc sin xut theo Vi du 1 hoic hop chét tetrahydropyridopyrolopyridin
duogc san xuét theo Vidu 4 — Vi du5—>Vidu6 - Vidu7 — Vidu 1 dugc st dung,
ma duoc xir ly theo Vi du 11 va, néu cén thiét, xur ly theo Vi du 12 @ thu dugc hop
chit sau.

Vidu 15(1): etyl 6-(9-benzyl-1 ,3,4,9-tetrahydro-2H-beta-carbolin-2-yl)-3,3-dimetyl-6-
oxohexanoat

TLC:Rf 0,36 (hexan: etyl axetat=3:2);

'H-NMR(CDCl;):8 0,88 - 1,11 (m, 6 H) 1,17 - 1,31 (m, 3 H) 1,54 - 1,81 (m, 2 H) 2,08
-2,27 (m, 2 H) 2,21 - 2,54 (m, 2 H) 2,78 - 2,99 (m, 2 H) 3,74 - 3,98 (m, 2 H) 4,00 -
4,19 (m, 2 H) 4,53 - 4,76 (m, 2 H) 5,22 - 5,36 (m, 2 H) 6,97 - 7,34 (m, 8 H) 7,47 -
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7,57 (m, 1 H).

Vidu 15(2): etyl 6-[9-(3-ﬂobenzyl)-S,6,8,9-tetrahydro-7H-pyrido[4',3':4,5]pyr010[2,3-
b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoat

TLC:Rf 0,18 (hexan: etyl axetat=2:1);

'H-NMR(CDCl3):8 5,31 - 5,50 (m, 6 H) 5,60 - 5,71 (m, 3 H) 5,95 - 6,16 (m, 2 H) 6,52
- 6,63 (m, 2 H) 6,64 - 6,92 (m, 2 H) 7,14 - 7,35 (m, 2 H) 8,13 - 8,36 (m, 2 H) 8,52 (q,
J=7,50 Hz, 2 H) 8,92 - 9,11 (m, 2 H) 9,81 - 9,99 (m, 2 H) 11,08 - 11,39 (m, 3 H) 11,43
- 11,53 (m, 1 H) 11,58 - 11,63 (m, 1 H) 12,14 - 12,25 (m, 1 H) 12,66 - 12,74 (m, 1 H).
Vidu 15(3): axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,23 (hexan: etyl axetat=2:3);

'H-NMR(CDCl3):8 0,95 - 1,15 (m, 6 H) 1,62 - 1,84 (m, 2 H) 2,17 - 2,30 (m, 2 H) 2,24
- 2,56 (m, 2 H) 2,77 - 2,95 (m, 2 H) 3,76 - 3,99 (m, 2 H) 4,51 - 4,72 (m, 2 H) 5,43 -
5,57 (m, 2 H) 6,73 - 6,83 (m, 1 H) 6,85 - 7,00 (m, 2 H) 7,06 - 7,17 (m, 1 H) 7,21 -
7,25 (m, 1 H) 7,76 - 7,90 (m, 1 H) 8,28 - 8,36 (m, 1 H).

Vidu 15(4): axit 6-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,26 (hexan: etyl axetat=1:2);

TH-NMR(DMSO-de):8 0,88 - 1,02 (m, 6 H), 1,45 - 1,63 (m, 2 H), 2,08 - 2,18 (m, 2 H),
2,23 -2,85 (m, 4 H), 3,72 - 3,88 (m, 2 H), 4,65 - 4,78 (m, 2 H), 5,29 - 5,43 (m, 2 H),
6,87 - 7,01 (m, 1 H), 7,04 - 7,19 (m, 2 H), 7,83 - 7,92 (m, 1 H), 8,16 - 8,27 (m, 1 H),
11,97 (s, 1 H).

Vidu 15(6): axit 6-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,52 (etyl axetat);

'TH-NMR(DMSO-d¢):8 0,87 - 1,03 (m, 6 H) 1,43 - 1,64 (m, 2 H) 2,03 - 2,19 (m, 2 H)
2,23 - 2,88 (m, 4 H) 3,72 - 3,87 (m, 2 H) 4,62 - 4,74 (m, 2 H) 5,44 - 5,57 (m, 2 H)
6,77 - 6,88 (m, 1 H) 7,11 (dd, J=7,8, 4,8 Hz, 1 H) 7,15 - 7,22 (m, 1 H) 7,43 - 7,53 (m,
1 H) 7,91 (dd, J=7,8, 1,6 Hz, 1 H) 8,20 (dd, J=4,8, 1,6 Hz, 1 H) 11,97 (s, 1 H).

Vidu 15(7): axit 6-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,43(etyl axetat);
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'H-NMR(DMSO0-dg):8 0,85 - 1,05 (m, 6 H) 1,42 - 1,65 (m, 2 H) 2,03 - 2,22 (m, 2 H)
2,24 -2,89 (m, 4 H) 3,72 - 3,87 (m, 2 H) 4,61 - 4,76 (m, 2 H) 5,39 - 5,57 (m, 2 H)
6,83 -7,04 (m,2H) 7,11 (dd, J=7,7, 4,8 Hz, | H) 7,20 - 7,37 (m, 1 H) 7,90 (dd, J=7,7,
1,5 Hz, 1 H) 8,20 (dd, J=4,8, 1,5 Hz, 1 H) 11,97 (s, 1 H).

Vidu 15(8): axit 6-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,46 (etyl axetat),

1H-NMR(DMSO-d¢):6 0,86 - 1,05 (m, 6 H) 1,41 - 1,64 (m, 2 H) 2,05 - 2,19 (m, 2 H)
2,25-2,87 (m, 4 H) 3,71 - 3,88 (m, 2 H) 4,59 - 4,76 (m, 2 H) 5,43 - 5,62 (m, 2 H)
6,81-6,98 (m, 1 H) 7,11 (dd, J=7,7,4,8 Hz, 1 H) 7,16 - 7,28 (m, 1 H) 7,84 - 7,96 (m,
1 H) 8,16 - 8,25 (m, 1 H) 11,97 (s, 1 H).

Vi du 15(10): axit 6-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,22 (etyl axetat: metanol=19:1);

'H-NMR(DMSO-de):5 0,84 - 1,05 (m, 6 H) 1,41 - 1,63 (m, 2 H) 2,04 - 2,18 (m, 2 H)
2,18-2,32 (m, 2 H) 2,62 - 2,88 (m, 2 H) 3,69 - 3,86 (m, 2 H) 4,57 - 4,72 (m, 2 H)
5,38-5,54 (m, 2 H) 7,01 - 7,27 (m, 5 H) 7,83 - 7,95 (m, 1 H) 8,16 - 8,27 (m, 1 H)
11,97 (brs, 1 H).

Vidu 15(11): axit 3,3-dimetyl-axit 6-0x0-6-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-
7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic

TLC:Rf 0,28(etyl axetat: metanol=19:1);

"TH-NMR(DMSO-ds):5 0,87 - 1,04 (m, 6 H) 1,43 - 1,65 (m, 2 H) 2,05 - 2,19 (m, 2 H)
2,22 -2,47 (m, 2 H) 2,65 - 2,87 (m, 2 H) 3,73 - 3,87 (m, 2 H) 4,60 - 4,74 (m, 2 H)
5,41 -5,53 (m, 2 H) 6,96 - 7,20 (m, 3 H) 7,88 - 7,96 (m, 1 H) 8,18 - 8,26 (m, 1 H)
11,97 (s, 1 H).

Vidu 15(12): axit 6-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,25 (etyl axetat: metanol=19:1);

'H-NMR(DMSO-ds):8 0,87 - 1,04 (m, 6 H) 1,41 - 1,61 (m, 2 H) 2,04 - 2,17 (m, 2 H)
2,19-2,47 (m,2 H) 2,63 - 2,87 (m, 2 H) 3,72 - 3,86 (m, 2 H) 4,56 - 4,71 (m, 2 H)
5,42 - 5,54 (m, 2 H) 7,05 - 7,22 (m, 3 H) 7,28 - 7,43 (m, 2 H) 7,85 - 7,96 (m, 1 H)
8,17 -8,27 (m, 1 H) 11,97 (s, 1 H).
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Vidu 15(13): axit 3,3-dimetyl-6-0x0-6-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-ylJhexanoic

TLC:Rf 0,47(etyl axetat: metanol=19:1);

'H-NMR(DMSO-ds):5 0,88 - 1,04 (m, 6 H) 1,45 - 1,63 (m, 2 H) 2,07 - 2,18 (m, 2 H)
2,29 -2,47 (m, 2 H) 2,65 - 2,86 (m, 2 H) 3,74 - 3,86 (m, 2 H) 4,65 - 4,76 (m, 2 H)
5,41 - 5,54 (m, 2 H) 7,01 (ddd, J=10,70, 8,87, 7,14 Hz, 1 H) 7,11 (dd, J=7,68, 4,76 Hz,
1 H) 7,52 - 7,68 (m, 1 H) 7,91 (dd, J=7,68, 1,28 Hz, 1 H) 8,21 (dd, J=4,76, 1,46 Hz, 1
H) 11,97 (s, 1 H).

Vi du 15(15): axit 6-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,42 (etyl axetat: metanol=19:1);

'H-NMR(DMSO-ds):5 0,87 - 1,04 (m, 6 H) 1,47 - 1,66 (m, 2 H) 2,09 - 2,18 (m, 2 H)
2,28 - 2,47 (m, 2 H) 2,62 - 2,84 (m, 2 H) 3,70 - 3,86 (m, 2 H) 4,70 - 4,84 (m, 2 H)
5,48 - 5,64 (m, 2 H) 6,90 - 7,05 (m, 2 H) 7,12 (dd, J=7,68, 4,76 Hz, 1 H) 7,82 - 7,95
(m, 1 H) 8,20 - 8,30 (m, 1 H) 12,00 (brs, 1 H).

Vidu 15(16): axit 6-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,47 (etyl axetat: metanol=19:1);

'H-NMR(DMSO0-d¢):8 0,90 - 1,03 (m, 6 H) 1,46 - 1,63 (m, 2 H) 2,10 - 2,17 (m, 2 H)
2,18 -2,25 (m, 3 H) 2,25 - 2,47 (m, 5 H) 2,62 - 2,85 (m, 2 H) 3,70 - 3,84 (m, 2 H)
4,58 - 4,70 (m, 2 H) 5,18 - 5,36 (m, 2 H) 6,17 - 6,35 (m, 1 H) 7,01 - 7,16 (m, 1 H)
7,88 (dd, J=7,87, 1,46 Hz, 1 H) 8,15 - 8,32 (m, 1 H) 11,98 (s, 1 H).

Vidu 15(17): axit 6-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,52(clorofom: metanol:nudc=50:10:1);

MS (ESL Pos. 20 V) : m/z=488 (M + H)".

Vidu 15(20): axit 6-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,52(clorofom: metanol:nudc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=460 (M + H)".

Vidu 15(21): axit 6-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic
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TLC:Rf 0,38(metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20 V) : m/z=472 (M + H)".

Vidu 15(23): axit 6-[9-(4-xyanobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-yl]-
3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,55(clorofom: metanol:nudc=50:10:1);

MS (ESL, Pos. 20 V) : m/z=444 (M + H)".

Vi du 15(24): axit 6-{9-[(6-clo-3-pyridinyl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,43(clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=454 (M + H)*.

Vidu 15(26): axit 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-1,3,4,9-tetrahydro-2H-
beta-carbolin-2-yl}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,36(clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=437 (M + H)".

Vi du 15(27): axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-1,3,4,9-tetrahydro-2H-
beta-carbolin-2-yl}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,40(clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=454 (M + H)*.

Vidu 15(29): axit 3,3-dimetyl-6-0x0-6-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-
7H-pyrido [4°,37:4,5]pyrolo[2,3-b]pyridin-7-yl]hexanoic

TLC:Rf 0,41(clorofom: metanol:nuéc=50:10:1);

MS (ESIL, Pos. 20 V): m/z=983 (2M + H)", 492 (M + H)".

Vidu 16: 7-(cloaxetyl)-9-(3-flobenzyl)-6,7,8,9-tetrahydro-5SH-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin

Lan luot bd sung trietylamin (0,59 mL) va cloaxetyl clorua (0,135 mL) vao
huyén phi cia 9-(3-flobenzyl)-6,7,8,9-tetrahydro-5SH-pyrido[4°,3°:4,5]pyrolo[2,3-
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b]pyridin (500 mg) dugc san xuit theo Vi du I trong THF (10 mL), va hdn hop duoc
khudy trong vong 30 phut. Hon hop phan ung duoc rét vao dung dich bicacbonat natri
bao hoa trong nudc, tiép theo 1a chiét bing etyl axetat. Lép hitu co duge rira véi dung
dich natri clorua trong nudc béo hoa, duoc lam kho béng magie sulfat khan, va duoc
cd ddc. Phan con lai duoc tinh ché bang phép séc ky cot silica gel (hexan : etyl axetat
=1:1) d thu dugc hop chit cin diéu ché (459 mg) c6 tinh chat vat ly nhu sau.

TLC : Rf 0,29 (hexan: etyl axetat=3 : 2);

'H-NMR(CDCl3):5 2,80 - 3,02 (m, 2 H) 3,76 - 4,23 (m, 4 H) 4,50 - 4,75 (m, 2 H) 5,42
- 5,52 (m, 2H) 6,71 - 6,85 (m, 1 H) 6,86 - 7,03 (m, 2 H) 7,06 - 7,15 (m, 1 H) 7,19 -
7,34 (m, 1 H) 7,77 - 7,88 (m, 1 H) 8,26 - 8,37 (m, 1 H).

Vidu 17: metyl 3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3':4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy}-2,2-dimetylpropanoat

\[(\O/><COZC Hs

HsC CHs

B6 sung natri hydrua (60% in oil, 12 mg) vao dung dich metyl 3-hydroxy-2,2-
dimetylpropanoat (0,04 mL) in N,N-dimetylformamit (2 mL) tai 0°C, va hén hop
duoc khudy trong vong 20 phit. B sung timg giot dung dich hop chit (54 mg) duoc
san xuat trong Vi du 16 trong N,N-dimetylformamit (1 mL) vao hdn hgp phén ung, va
hén hop duge khudy trong vong 1 gid. Hon hop phan tmg dwoc rét vao nudce da, tiép
theo 1a chiét béng etyl axetat. Ldp hitu co lién tuc duoc rira béng nuéc, va dung dich
natri clorua trong nudc bdo hoa, dugc lam khd bing magie sulfat khan, va dugc cb dic.
Phin con lai duoc tinh ché bing phép sic ky cGt silica gel (hexam : etyl axetat = 1 : 2)
dé thu duoc hop chét can didu ché (28 mg) c6 tinh chit v4t Iy nhu sau.

TLC:Rf 0,48(hexan: etyl axetat=1 : 2);

'H-NMR(CDCl3):8 1,04 - 1,33 (m, 6 H) 2,77 - 2,92 (m, 2 H) 3,38 - 3,57 (m, 2 H) 3,57
-3,70 (m, 3 H) 3,74 - 3,96 (m, 2 H) 4,01 - 4,27 (m, 2 H) 4,53 - 4,67 (m, 2 H) 5,43 -
3,51 (m, 2 H) 6,71 - 7,00 (m, 3 H) 7,05 - 7,14 (m, 1 H) 7,18 - 7,31 (m, 1 H) 7,76 -
7,86 (m, 1 H) 8,26 - 8,34 (m, 1 H).
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Vi du 18: axit 3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy}-2,2-dimetylpropanoic

B6 sung dung dich natri hydroxit trong nude IN (1 mL) vao hop chét (28 mg)
duoc san xuit trong Vi du 17 trong hén hop dung dich etylen glycol dimetyl ete (1
mL) va metanol (1 mL) tai nhiét 4§ phong, va hén hop dugc khudy qua dém. Bb sung
axit clohydric IN (1 mL) va nudc vao hdn hgp phan tmg, tiép theo 1a chiét bing etyl
axetat. Dich chiét dugc rira véi dung dich natri clorua trong nuéc bdo hoa, dugc lam
kho béng natri sulfat khan, va dugc c¢d dic. Phin con lai duogc tinh ché béng phép séc
ky c0t silica gel (clorofom : metanol : nuéc = 50 : 10 : 1) d thu duoc hop chit can
diéu ché (11 mg) c6 tinh chét vat ly nhu sau.

TLC:Rf 0,51 (clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO0-ds):5 0,97 - 1,14 (m, 6 H) 2,66 - 2,88 (m, 2 H) 3,35 - 3,50 (m, 2 H)
3,62 - 3,85 (m, 2 H) 4,07 - 4,29 (m, 2 H) 4,61 (s, 2 H) 5,48 (s, 2 H) 6,84 - 7,01 (m, 2
H) 7,02 -7,11 (m, 1 H) 7,11 (dd, J=8,00, 4,50 Hz, 1 H) 7,33 (ddd, J=8,00, 8,00, 6,00
Hz, 1 H) 7,90 (dd, J=8,00, 1,50 Hz, 1 H) 8,21 (dd, J=4,50, 1,50 Hz, 1 H) 12,19 (s, 1
H).

Vidu 18(1) - 18(23)

Este twong ting ctia metyl 3-hydroxy-2,2-dimetylpropanoat, va hop chét p-
carbolin dugc sin xuét theo Vi du 1 hodic hop chét tetrahydropyridopyrolopyridin
duoc san xuét theo Vidu 4 — Vi du5—>Vidu6 — Vidu 7 — Vidu 1 duoc st dung,
ma duge xtr 1y theo Vi du 17 va, néu cin thiét, xir ly theo Vi du 18 @ thu dwoc hop
chit sau.

Vidu 18(1): axit 2-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy} -2-metylpropanoic

HSC CH3

N\(\oxcozH

TLC:Rf 0,33 (clorofom: metanol:nuéc=50:10:1);
'H-NMR(DMSO0-d):8 1,17 - 1,42 (m, 6 H) 2,61 - 2,90 (m, 2 H) 3,65 - 3,96 (m, 2 H)
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4,02 - 4,34 (m, 2 H) 4,49 - 5,07 (m, 2 H) 5,36 - 5,64 (m, 2 H) 6,78 - 7,16 (m, 4 H)
7,24 - 7,38 (m, 1 H) 7,81 - 7,95 (m, 1 H) 8,14 - 8,27 (m, 1 H).

Vidu 18(2): axit 3-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy}-2,2-dimetylpropanoic
TLC:Rf 0,24(clorofom: metanol:nwdc=10:1:0,1);

MS (ESI, Pos.) : m/z=440(M + H)*

Vidu 18(3): axit 3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic
TLC:Rf 0,19(clorofom: metanol:nwdc=10:1:0,1);

MS (ESI, Pos.) : m/z=453 (M + H)".

Vidu 18(4): axit 2,2-dimetyl-3-{2-0x0-2-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-
TH-pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]etoxy } propanoic

TLC:Rf 0,26(clorofom: metanol:nuéc=10:1:0,1);

MS (ESI, Pos.) : m/z=476 (M + H)".

Vidu 18(5): axit 2,2-dimetyl-3-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-
7H-pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]etoxy } propanoic

TLC:Rf 0,20(clorofom: metanol:nuéc=10:1:0,1);

MS (ESI, Pos.) : m/z=476 (M + H)".

Vidu 18( 6 ): axit 3-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy } -2,2-dimetylpropanoic
TLC:Rf 0,18(clorofom: metanol:nudc=10:1:0,1);

MS (ESI, Pos.) : m/z=456 (M + H)".

Vidu 18(7): axit 3-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy } -2,2-dimetylpropanoic
TLC:Rf 0,16(clorofom: metanol:nuwéc=10:1:0,1);

MS (ESI, Pos.) : m/z=474 (M + H)".

Vi du 18(8): axit 3-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic
TLC:Rf 0,13(clorofom: metanol:nudc=10:1:0,1);

MS (ESI, Pos.) : m/z=474 M + H)".

Vi du 18(9): axit 3-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-

-152-



20529

pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic
TLC:Rf 0,15(clorofom: metanol:nuéc=10:1:0,1);

MS (ESIL, Pos.) : m/z=474 M + H)".

Vidu 18(11): axit 2,2-dimetyl-3-{2-0x0-2-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-
tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]etoxy } propanoic
TLC:Rf 0,15(clorofom: metanol:nué¢c=10:1:0,1);

MS (ESI, Pos.) : m/z=494 (M + H)".

Vi du 18(13): axit 3-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic
TLC:Rf 0,19(clorofom: metanol:nu¢c=10:1:0,1);

MS (ESI, Pos.) : m/z=492 (M + H)".

Vidu 18(16): axit 3-{2-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic
TLC:Rf 0,21(clorofom: metanol:nuéc=10:1:0,1);

MS (FAB, Pos.) : m/z=490 (M + H)".

Vidu 18(17): axit 3-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy }-2,2-dimetylpropanoic
TLC:Rf 0,24(clorofom: metanol:nw&c=10:1:0,1);

MS (FAB, Pos.) : m/z=490 M + H)".

Vi du 18(20): axit 3-(2-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxo0etoxy)-2,2-dimetylpropanoic
TLC:Rf 0,22(clorofom: metanol:nu¢c=10:1:0,1);

MS (FAB, Pos.) : m/z=462 (M + H)".

Viduy 18(21): axit 3-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-0xoetoxy)-2,2-dimetylpropanoic
TLC:Rf 0,24(clorofom: metanol:nudc=10:1:0,1);

MS (FAB, Pos.) : m/z=462 (M + H)".

Vi du 18(22): axit 3-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetoxy)-2,2-dimetylpropanoic
TLC:Rf 0,33(clorofom: metanol:nudc=10:1:0,1);

MS (FAB, Pos.) : m/z=462 (M + H)".
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Vidu 18(23): axit 3-(2-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetoxy)-2,2-dimetylpropanoic
TLC:Rf 0,22(clorofom: metanol:nuéc=10:1:0,1);
MS (FAB, Pos.) : m/z=456 (M + H)".
Vidu 19: metyl 3-[(2-{9-[(3-flobenzyl)metyl]-5,6,8,9- tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetoxy)amino-2,2-dimetylpropanoat
B4 sung trietylamin (0,14 mL) vao hop chét (72 mg) dugc san xuét trong Vi
du 16 va metyl 3-amino-2,2-dimetylpropanoat hydroclorua (67 mg) trong THF dung
dich (5 mL) tai 0°C. Sau khi dugc khudy tai nhiét d6 phong trong vong 1 gid,
tetrabutylamoni bromua (10 mg) dugc bd sung, va hdn hop duoc khudy tai 60°C trong
vong 14 gid. Dung dich phan ting dugc 1am ngudi xubng nhiét d6 phong, va bd dung
dung dich bicacbonat natri bdo hoa trong nuéc vao dung dich phan tmg, tiép theo 1a
chiét béng etyl axetat. Sau khi dich dung dich chiét dugc rira voi dung dich natri
clorua trong nudc bio hoa (2 L), duoc sdy sir dung magie sulfat khan, va dugc c6 dic
dudi 4p suét giam. Phin con lai thu duoge duge tinh ché bing cot silica gel (etyl
axetat : metanol = 9 : 1) @ thu dwoc hop chét cin diéu ché (80 mg ) c6 tinh chét vat ly
nhu sau.
TLC:Rf 0,47 (clorofom: metanol:nuéc=50:10:1);
'H-NMR(CDCl3):8 1,08 - 1,26 (m, 6 H), 2,60 - 2,73 (m, 2 H), 2,74 - 2,90 (m, 2 H),
3,24 - 3,58 (m, 2 H), 3,59 - 3,68 (m, 3 H), 3,66 - 3,96 (m, 2 H), 4,38 - 4,71 (m, 2 H),
5,38 - 5,51 (m, 2 H), 6,69 - 6,99 (m, 3 H), 7,02 - 7,13 (m, 1 H), 7,16 - 7,31 (m, 1 H),
7,73 - 7,86 (m, 1 H), 8,21 - 8,36 (m, 1 H).
Vi du 20: axit 3-({2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } amino)-2,2-dimetylpropanoic

hydroclorua

N/><c02|-|
CH; - HCI

CHa
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Hop chit (10 mg) dugc san xuét trong Vi du 19 dugc hoda tan trong 5 mol/L
axit clohydric (0,5 mL), va dung dich dugc khudy tai 60°C trong vong 4 gid. Dung
dich phan tmg dugc chung cit loai bo va duoc co dic dudi ap suét giam dé thu dugc
hop chit cAn diéu ché (8 mg) c6 tinh chét vét Iy nhu sau.

TLC:Rf 0,30 (clorofom: metanol:nude= 50:10:1);

'H-NMR(DMSO-de):8 1,17 - 1,29 (m, 6 H) 2,73 - 2,92 (m, 2 H) 2,98 - 3,17 (m, 2 H)
3,65 - 3,93 (m, 2 H) 4,13 - 4,26 (m, 2 H) 4,62 - 4,75 (m, 2 H) 5,44 - 5,59 (m, 2 H)
6,86 - 7,20 (m, 4 H) 7,27 - 7,41 (m, 1 H) 7,90 - 8,02 (m, 1 H) 8,18 - 8,29 (m, 1 H)
8,64 - 8,93 (m, 2 H).

Vidu 20(1) - Vidu 20(2)

Hop chét este cla axit carboxylic twong Ung cia metyl 3-amino-2,2-
dimetylpropanoat duoc str dung, ma duoc xir Iy theo Vi du 17 va Vi du 18 dé thu duoc
hop chét sau.

Vidu 20(1): axit 2-({2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} amino)-2-metylpropanoic
hydroclorua

TLC:Rf 0,34 (clorofom: metanol:nu&c=50:10:1);

'TH-NMR(DMSO-ds):8 1,45 - 1,60 (m, 6 H) 2,72 - 2,93 (m, 2 H) 3,72 - 3,97 (m, 2 H)
4,05 - 4,22 (m, 2 H) 4,67 - 4,78 (m, 2 H) 5,45 - 5,59 (m, 2 H) 6,82 - 7,22 (m, 4 H)
7,25 -7,40 (m, 1 H) 7,88 - 8,03 (m, 1 H) 8,17 - 8,29 (m, 1 H) 8,97 - 9,38 (m, 2 H).
Vidu 20(2): axit 3-[{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } (metyl)amino]-2,2-
dimetylpropanoic hydroclorua

TLC:Rf 0,43 (clorofom: metanol:nuéc=50:10:1);

TH-NMR(DMSO-ds):8 1,09 - 1,39 (m, 6 H) 2,72 - 2,98 (m, 5 H) 3,22 - 4,03 (m, 4 H)
4,39 - 4,58 (m, 2 H) 4,57 - 4,79 (m, 2 H) 5,52 (s, 2 H) 6,87 - 7,20 (m, 4 H) 7,27 - 7,41
(m, 1 H) 7,91 - 8,02 (m, 1 H) 8,20 - 8,30 (m, 1 H) 9,04 - 9,43 (m, 1 H).
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Vidu 21: 2-(1H-indol-3-yl)propannitril
H3C

1H-pyrolo[2,3-b]pyridin-3-ylaxetonitril (100 mg) dugc hoa tan trong THF
(1,5 mL), dung dich dugc lam ngudi xudng -30°C, liti diisopropylamit (2,0M heptan :
THF : etylbenzen dung dich duge trdn, 0,01 mL) dwgc bd sung timg giot, va hdn hop
dwoc khudy tai 0°C trong vong 30 phut. Sau khi hdn hop phan umg duoc 1am ngudi
xudng -30°C, metyl iodua (199 mg) dwoc bd sung timg giot, va hdn hop duoc khudy
trong vong 2 gid. Hon hop phan tng duge rét vao dung dich amoni clorua bio hoa
trong nudc, tiép theo 14 chiét bing etyl axetat. Lép hitu co lién tuc dugc rira véi dung
dich natri bicacbonat bdo hoa trong nudc va dung dich natri clorua trong nudc béo hoa,
duoc 1am kho bing magie sulfat khan, va dugc ¢ dic. Phin con lai dugc tinh ché
bing phép sic ky cot silica gel (hexan : etyl axetat = 1 : 4) & thu dugc hop chét cin
diéu ché (103 mg) c6 tinh chét vat Iy nhu sau.
TLC : Rf 0,42 (etyl axetat);
'H-NMR(CDCl):8 1,77 (d, J=7,0 Hz, 3 H), 4,16 (q, J=7,0 Hz, 1 H), 7,16 (dd, J=8,0,
5,0 Hz, 1 H), 7,33 (d, J=3,0 Hz, 1 H), 8,03 (dd, J=8,0, 1,0 Hz, 1 H), 8,37 (dd, J=5,0,
1,0 Hz, 1 H), 9,18 (s, 1 H).
Vi du 22: tert-butyl 4-metyl-1,3,4,9-tetrahydro-2H-beta-carbolin-2-carboxylat

H3C
CH,
{ N\\<°\§CH3
H

B sung timg giot dung dich hop chét (77 mg) dugc san xuét trong Vi du 21
trong THF khan (1 mL) vao huyén phi cta liti nhém hydrua (51 mg) trong THF khan
(3 mL) tai nhiét d6 phong, va hdn hop duoc khudy cho dén khi vit liéu thd bién mét.
B sung dung dich natri hydroxit trong nudc 2N (0,5 mL) vao hdn hop phan tng, va
hén hop duogc khudy tai nhiét do phong. Hon hop phan ting dugc loc qua mang loc
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cotton, va dich loc duoc c6 dic. Phan con lai duoc hoa tan trong etanol (3 mL), dung
dich hydro clorua 4N trong dioxan (0,142 mL) va dung dich formaldehyt trong nudc
37% (0,047 mL) dugc bd sung, va hdn hop duoc khudy tai 90°C trong vong 5 gid.
Hon hop phan tng dugc c¢b dic, bd sung 1,4-dioxan (2,5 mL) vao phén con lai thu
duoc d tao huyén phi phéan con lai, va dung dich natri hydroxit trong nuéc 1N (0,56
mL) va di-tert-butyl dicacbonat (130 mg) dugc bd sung tai nhiét &9 phong, va hdn hop
duoc khudy trong vong 17 gio. Hon hop phan tng dugc rét vao dung dich bicacbonat
natri bo hoa trong nudc, tiép theo 1a chiét bang etyl axetat. Lop hitu co lién tuc dugc
rira v6i dung dich natri clorua trong nudc bdo hoa, duoc 1am khé bing natri sulfat
khan, va duoc c6 dic dé thu dwoc hop chét can diéu ché (47 mg) c6 tinh chét vat ly

nhu sau.

TLC : Rf 0,17 (hexan: etyl axetat=2:1);
'H-NMR(CDCl3):8 1,34 (d, J=7,0 Hz, 3 H), 1,51 (s, 9 H), 3,08 - 3,89 (m, 3 H), 4,60
-4,95 (m, 2 H), 7,08 (dd, J=8,0, 5,0 Hz, 1 H), 7,86 (d, J=8,0, 1 H), 8,21 (dd, J=5,0,
1,0 Hz, 1 H), 11,40 - 11,90 (m, 1 H).
Vi du 23: axit 6-[9-(3-flobenzyl)-5-metyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

HaC

N COH
F N YK
D// o) HsC CHs

Hop chit dugc san xuit trong Vi du 22 duogc sir dung, ma dugc xtr ly theo Vi
du 1 va, ngoai ra, xtt Iy theo Vidu 11 va Vi du 12 d& thu dwoc hop chit cin diéu ché
c6 tinh chét v4t Iy nhu sau.
TLC:Rf 0,24 (hexan: etyl axetat=2:3);
'H-NMR(CDCl3):8 1,16 - 1,24 (m, 6 H) 1,31 - 1,41 (m, 3 H) 1,45 - 1,81 (m, 4 H) 2,29
-2,51 (m, 2 H) 3,12 - 3,32 (m, 1 H) 3,40 - 3,98 (m, 2 H) 4,39 - 4,84 (m, 2 H) 5,32 -
5,62 (m, 2 H) 6,72 - 7,01 (m, 3 H) 7,03 - 7,16 (m, 1 H) 7,19 - 7,26 (m, 1 H) 7,83 -
7,96 (m, 1 H) 8,27 - 8,34 (m, 1 H).
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Vidu 23(1) - Vidu 23(14)

Din xudt axit carboxylic tuong umg cua axit 6-etoxy-4,4-dimetyl-6-
oxohexanoic, va hgp chét tetrahydropyridopyrolopyridin dugc san xuét theo Vi du 21
va 22 duogc stir dung, ma dugc xir ly theo Vi du 11 va, néu can thiét, xur 1y theo Vi du
12 d thu dugc hop chit sau.

Vidu 23(1): axit 6-[9-(3-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,27 (hexan: etyl axetat=2:3);

'H-NMR(CDCl3):8 1,17 - 1,28 (m, 6 H) 1,38 - 1,47 (m, 6 H) 1,52 - 1,79 (m, 4 H) 2,20
-2,51 (m, 2 H) 3,40 - 3,70 (m, 2 H) 4,40 - 4,71 (m, 2 H) 5,41 - 5,51 (m, 2 H) 6,75 -
6,83 (m, 1 H) 6,84 - 7,02 (m, 2 H) 7,04 - 7,14 (m, 1 H) 7,18 - 7,26 (m, 1 H) 7,91 -
8,01 (m, 1 H) 8,27 - 8,33 (m, 1 H).

Vidu 23(2): axit 6-[9-(3-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,27 (hexan: etyl axetat=2:3);

'H-NMR(CDCI5):8 0,99 - 1,11 (m, 6 H) 1,36 - 1,50 (m, 6 H) 1,61 - 1,84 (m, 2 H) 2,17
-2,29 (m, 2 H) 2,30 - 2,56 (m, 2 H) 3,45 - 3,68 (m, 2 H) 4,49 - 4,70 (m, 2 H) 5,42 -
5,55 (m, 2 H) 6,74 - 6,99 (m, 3 H) 7,04 - 7,15 (m, 1 H) 7,19 - 7,25 (m, 1 H) 7,92 -
8,03 (m, 1 H) 8,27 - 8,34 (m, 1 H).

Vidu 23(3): etyl 6-[9-(3-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoat

TLC:Rf 0,29 (hexan: etyl axetat=2:1);

'H-NMR(CDCl3):8 0,94 - 1,11 (m, 6 H) 1,22 - 1,31 (m, 3 H) 1,37 - 1,51 (m, 6 H) 1,58
- 1,79 (m, 2 H) 2,14 - 2,26 (m, 2 H) 2,30 - 2,53 (m, 2 H) 3,45 - 3,67 (m, 2 H) 4,14 (q,
J=7,50 Hz, 2 H) 4,55 - 4,69 (m, 2 H) 5,40 - 5,62 (m, 2 H) 6,74 - 7,01 (m, 3 H) 7,03 -
7,13 (m, 1 H) 7,21 - 7,26 (m, 1 H) 7,91 - 8,02 (m, 1 H) 8,26 - 8,34 (m, 1 H).

Vidu 23(4): axit 6-(9’-benzyl-8’,9’-dihydrospiro[xyclopropan-1,5’-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin]-7’(6°H)-yl)-6-oxohexanoic

TLC:Rf 0,26 (etyl axetat);

'H-NMR(CDCI3):6 0,85 - 1,02 (m, 2 H) 1,29 - 1,45 (m, 2 H) 1,46 - 1,82 (m, 4 H) 2,07
- 2,49 (m, 4 H) 3,47 - 3,74 (m, 2 H) 4,45 - 4,79 (m, 2 H) 5,43 - 5,54 (m, 2 H) 6,93 -
7,39 (m, 6 H) 7,54 - 7,66 (m, 1 H) 8,22 - 8,31 (m, 1 H).
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Vi du 23(5): metyl 6-(9'-benzyl-8',9'-dihydrospiro[xyclopropan-1,5'-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin]-7'(6'H)-yl)-6-oxohexanoat

TLC:Rf 0,34 (hexan: etyl axetat=1:1);

'TH-NMR(CDCl):3 0,86 - 1,01 (m, 2 H) 1,28 - 1,45 (m, 2 H) 1,61 - 1,77 (m, 4 H) 2,05
- 2,48 (m, 4 H) 3,46 - 3,74 (m, 2 H) 3,66 (s, 3 H) 4,44 - 4,77 (m, 2 H) 5,43 - 5,55 (m,
2H)6,91-7,37 (m, 6 H) 7,52 - 7,66 (m, 1 H) 8,20 - 8,31 (m, 1 H).

Vi du 23(6): metyl 6-(9-benzyl-6,6-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl)-6-oxohexanoat

TLC:Rf 0,52 (hexan: etyl axetat=1:1);

'H-NMR(CDCl):5 1,41 - 1,65 (m, 4 H) 1,55 (s, 6 H) 2,00 (t, J=7,00 Hz, 2 H) 2,26 (t,
J=7,00 Hz, 2 H) 2,83 (s, 2 H) 3,66 (s, 3 H) 4,35 (s, 2 H) 5,51 (s, 2 H) 7,00 - 7,12 (m, 3
H) 7,19-7,34 (m, 3 H) 7,77 - 7,82 (m, 1 H) 8,27 - 8,34 (m, 1 H).

Vi du 23(7): metyl 6-(9-benzyl-6-metyl-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl)-6-oxohexanoat

TLC:Rf 0,27 (hexan: etyl axetat=1:1);

'H-NMR(CDCl):8 1,03 - 1,25 (m, 3 H) 1,61 - 1,78 (m, 4 H) 2,02 - 3,14 (m, 7 H) 3,66
(s, 3 H) 3,75 - 4,60 (m, 2 H) 5,32 - 5,74 (m, 2 H) 7,00 - 7,36 (m, 6 H) 7,73 - 7,86 (m,
1 H) 8,24 - 8,36 (m, 1 H).

Vi du 23(8): axit 6-(9-benzyl-6-metyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl)-6-oxohexanoic

TLC:Rf 0,33 (etyl axetat);

'H-NMR(CDCl5):5 1,06 - 1,22 (m, 3 H) 1,50 - 1,81 (m, 2 H) 2,23 - 3,15 (m, 5 H) 3,70
- 4,64 (m, 4 H) 5,24 - 5,74 (m, 4 H) 6,98 - 7,35 (m, 6 H) 7,73 - 7,86 (m, 1 H) 8,26 -
8,36 (m, 1 H).

Vi du 23(9): axit 6-[9-(4-xyanobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2,2-dimetyl-6-oxohexanoic

TLC:Rf 0,45 (metylen clorua: etyl axetat: metanol =8:4:1);

"H-NMR(DMSO-d¢):8 0,92 - 1,15 (m, 6 H), 1,20 - 1,55 (m, 10 H), 2,25 - 2,50 (m, 2
H), 3,40 - 3,60 (m, 2 H), 4,45 - 4,65 (m, 2 H), 5,45 - 5,65 (m, 2 H), 7,08 (dd, J=4,8,
7,8 Hz ,1 H), 7,18 - 7,33 (m, 2 H), 7,77 (d, J=8,1 Hz, 2 H), 8,08 (d, J=7,8 Hz, 1 H),
8,17 (d, J=4,8 Hz, 1 H), 12,03 (s, 1 H).

Vi du 23(10): axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,5-dimetyl-5,6,8,9-
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tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1}-2,2-dimetyl-6-oxohexanoic
TLC:Rf 0,35 (metylen clorua: etyl axetat: metanol =8:4:1);

TH-NMR(DMSO-de):5 0,95 - 1,15 (m, 6 H), 1,20 - 1,40 (m, 6 H), 1,40 - 1,60 (m, 4 H),
2,25 - 2,60 (m, 8 H), 3,35 - 3,55 (m, 2 H), 4,69 (s, 2 H), 5,40 - 5,65 (m, 2 H), 7,07 (dd,
J=7,8, 4,8 Hz ,1 H), 8,04 (d, J=7,8 Hz, 1 H), 8,21 (d, J=4,8 Hz, 1 H), 12,05 (s, 1 H).
Vidu 23(11): axit 6-[9-(4-xyanobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,44 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=473 M + H)*.-

Vi du 23(12): axit 6-{9-[(6-clo-3-pyridinyl)metyl]-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic

TLC:Rf 0,41 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=483 (M + H)".

Vi du 23(13): axit 6-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,5-dimetyl-5,6,8,9-
tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic
TLC:Rf 0,38 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=466 (M + H)".

Vi du 23(14): axit 6-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,5-dimetyl-5,6,8,9-
tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-3,3-dimetyl-6-oxohexanoic
TLC:Rf 0,44 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=483 (M + H)".

Vi du 24: etyl 5-((clocacbonyl)oxy)pentanoat

Cl \H/O\/\/\”/QCHZCHs

O o)

Etyl 5-hydroxypentanoat (1,12 g, 7,66 mmol) dugc hoa tan trong 25 mL
metylen clorua, triphosgen (772 mg, 0,34 equivalent), va pyridin (0,743 mL, 1,2
dwong luong) duge 14n lugt bd sung ddng thoi khudy tai 0°C, va hdn hop dugc khudy
tai nhiét d6 phong trong vong 1 gio. Sau khi két thic phan tmg, nudc duge bd sung,

va qua trinh chiét (metylen clorua) dwoc thuc hién. Lép hitu co phan tich dugc rira str

-160-



20529

dung dung dich natri clorua trong nudc bio hoa, va dugc lam khd bing magie sulfat,
va dung mdi duoc chung cét loai bd dudi ap suit giam dé thu duge san phdm tho. San
phdm thd nay duge tinh ché bing phép sic ky cot (etyl axetat : n-hexan = 1 : 10) dé
thu dugc hop chét cin didu ché (972 mg) c6 tinh chit vat 1y nhu sau.

TLC:Rf 0,29 (etyl axetat: n-hexan=1:10);

'H-NMR(CDCl3):8 1,22 - 1,29 (m, 3 H) 1,65 - 1,84 (m, 4 H) 2,32 - 2,38 (m, 2 H) 4,10
-4,18 (m, 2 H) 4,29 - 4,36 (m, 2 H). '

Vi du 25: 5-etoxy-5-oxypentyl 9-(3-Florbenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-carboxylat

9-(3-Flobenzyl)-6,7,8,9-tetrahydro-5SH-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin
dihydroclorua (100 mg, 0,28 mmol) dugc san xut theo Vidu4 — Vidu 5 — Vidu 6
— Vidu 7 - Vidu 1 dugc hoa tan trong 2,8 mL ctia metylen clorua, pyridin (0,136
mL, 6,0 duong lwong) va hop chét (175 mg, 3,0 duong lugng) dwoc san xuét trong Vi
du 24 dugc lan luot bd sung ddng thoi khudy tai nhiét d6 phong, va hdn hop duoc
khudy tai nhiét d6 phong trong vong 1 gid. Sau khi két thic phan tmg, nuée duge bd
sung, va qua trinh chiét (metylen clorua) dugc thyc hién. Lép hitu co phan tach duoc
rita stt dung dung dich natri clorua trong nudc bdo hoa, dugc lam khé bing magie
sulfat, va dung méi dwoc chung cit loai bd dudi 4p suét giam dé thu dugc san phdm
thd. San phim thé nay duogc tinh ché bing phép sic ky cot (etyl axetat : n-hexan; 12%
- 33% —> 45%) d& thu dwoc hop chét cin diéu ché (111 mg) c6 tinh chat vat 1y nhu
sau.
TLC:Rf 0,66 (etyl axetat: n-hexan=1:1);
'H-NMR(CDCl5):6 1,21 - 1,28 (m, 3 H) 1,60 - 1,78 (m, 4 H) 2,31 - 2,38 (m, 2 H) 2,77
-2,86 (m, 2 H) 3,62 - 3,84 (m, 2 H) 4,06 - 4,18 (m, 4 H) 4,49 - 4,56 (m, 2 H) 5,41 -
5,46 (m, 2 H) 6,72 - 6,97 (m, 3 H) 7,05 - 7,11 (m, 1 H) 7,20 - 7,29 (m, 1 H) 7,78 -
7,83 (m, 1 H) 8,28 - 8,31 (m, 1 H).
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Vi du 26: axit 5-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl} oxy)pentanoic

Hop chét dugc san xuét trong Vi du 25 dugc st dung, ma dugc xur ly theo Vi
du 3 dé thu duoc hop chét cin didu ché c6 tinh chét vat ly nhu sau.
TLC:Rf 0,46 (clorofom: metanol=10:1);
'TH-NMR(DMSO-de):8 1,37 - 1,66 (m, 4 H), 2,13 - 2,31 (m, 2 H), 2,66 - 2,80 (m, 2 H),
3,65 - 3,76 (m, 2 H), 3,90 - 4,10 (m, 2 H), 4,56 (s, 2 H), 5,47 (s, 2 H), 6,86 - 7,16 (m,
4 H), 7,27 - 7,40 (m, 1 H), 7,85 - 7,96 (m, 1 H), 8,15 - 8,26 (m, 1 H), 12,03 (s, 1 H).

Vidu 26(1) - Vidu 26(2)

Este tuong ung cua etyl 5-((clocacbonyl)oxy) pentanoat dugc sir dung, ma
duoc xtr Iy theo Vi du 25 — Vi dy 26 d¢ thu dugc hop chét sau.
Vidu 26(1): axit 5-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]cacbonyl} oxy)-2,2-dimetylpentanoic
TLC:Rf 0,51 (clorofom: metanol=10:1);
'H-NMR(CDCl3):8 1,07 - 1,36 (m, 6 H), 1,49 - 1,74 (m, 4 H), 2,73 - 2,88 (m, 2 H),
3,68 - 3,86 (m, 2 H), 3,99 - 4,18 (m, 2 H), 4,44 - 4,59 (m, 2 H), 5,44 (s, 2 H), 6,70 -
7,00 (m, 3 H), 7,04 - 7,13 (m, 1 H), 7,16 - 7,31 (m, 1 H), 7,74 - 7,87 (m, 1 H), 8,25 -
8,35 (m, 1 H).
Vi du 26(2): axit 4-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]cacbonyl} oxy)-2,2-dimetylbutanoic
TLC:Rf 0,50 (clorofom: metanol=10:1);
'H-NMR(CDCl3):5 1,08 - 1,36 (m, 6 H), 1,85 - 2,07 (m, 2 H), 2,60 - 2,81 (m, 2 H),
3,58 - 3,85 (m, 2 H), 4,17 - 4,32 (m, 2 H), 4,39 - 4,61 (m, 2 H), 5,26 - 5,61 (m, 2 H),
6,64 - 7,09 (m, 4 H), 7,14 - 7,28 (m, 1 H), 7,55 - 7,70 (m, 1 H), 8,04 - 8,40 (m, 1 H).
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Vi du 27: metyl 5-({[9-(3- flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]cacbonyl }amino)-2,2-dimetylpentanoat

HeC, M ocH,
\/ — N H\/\)Lg
A~ §
F\©)

Hop chét (211 mg, 1,12 mmol) dugc san xuét trong Vi du 10 dugc hoa tan
trong 1,2 mL toluen, diphenylphosphoryl azit (0,241 mL, 1,12 mmol) va trietylamin
(0,156 mL, 1,12 mmol) duogc 14n Iuot bd sung ddng thoi khudy tai nhiét d6 phong, va
hén hop dugc khudy tai 120°C trong vong 2 gid, va cho 1am ngudi xubng nhiét do
phong (dugc dinh nghia nhu dung dich A). Nguogc lai, 9-(3-flobenzyl)-6,7,8,9-
tetrahydro-5H-pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin dihydroclorua (200 mg, 0,56
mmol) dugc san xuét theo Vi du 1 va pyridin (0,234 mL, 1,68 mmol) dugc hoa tan
trong 2,8 mL metylen clorua, dung dich A dugc bd sung ddng thoi khqu tai nhiét do
phong, va hdn hop duoc khudy tai nhiét d6 phong trong vong 1 gid. Bb sung dung
dich bicacbonat natri bdo hoa trong nudc vao dung dich phan Ung nay, va qué trinh
chiét (etyl axetat) dugc thyc hién. Sau khi 16p hitu co phén tach duge lam khé béang
natri sulfat, dung médi duoc chung cét loai bd dudi ap suét giam d thu dwgc san phim
tho. San phm thé nay duoc tinh ché bing phép séc ky cot (etyl axetat : n-hexan; 50%
— 70%) dé thu duoc hop chit can diéu ché (256 mg) c6 tinh chét vét 1y nhu sau.
TLC:Rf 0,55(metanol:clorofom=1 : 10);

'H-NMR(CDCl3):5 1,18 (s, 6 H) 1,23 - 1,58 (m, 4 H) 2,79 - 2,90 (m, 2 H) 3,15 - 3,28
(m, 2 H) 3,58 - 3,74 (m, 5 H) 4,51 (s, 2 H) 4,66 - 4,78 (m, 1 H) 5,46 (s, 2 H) 6,74 -
6,84 (m, 1 H) 6,86 - 6,99 (m, 2 H) 7,04 - 7,13 (m, 1 H) 7,18 - 7,28 (m, 1 H) 7,75 -
7,85 (m, 1 H) 8,25 - 8,33 (m, 1 H).

Vi du 28: axit 5-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4’,3’:4,5]pyrolo[2,3-
b]pyridin-7-yl]cacbonyl}amino)-2,2-dimetylpentanoic
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Hop chéit duoc san xuét trong Vi du 27 dwoc sir dung, ma duoc xir Iy theo Vi
du 3 dé thu dugc hop chét can diéu ché (68 mg) c6 tinh chit vat Iy nhur sau.
TLC:Rf 0,29 (clorofom: metanol=10:1);
'H-NMR(DMSO-de):8 1,05 (s, 6 H) 1,25 - 1,48 (m, 4 H) 2,64 - 2,76 (m, 2 H) 2,92 -
3,07 (m, 2 H) 3,57 - 3,72 (m, 2 H) 4,51 (s, 2 H) 5,44 (s, 2 H) 6,66 - 6,77 (m, 1 H) 6,87
-7,16 (m,4 H) 7,26 - 7,42 (m, 1 H) 7,84 - 7,94 (m, 1 H) 8,14 - 8,26 (m, 1 H) 12,04 (s,
1 H).
Vidu28(1)

Este twong ung cua hop chét duoc san xuét trong Vi du 10 duge st dung, ma
duge xtt Iy theo Vi du 27 — Vi du 28 dé thu dugc hop chét sau.
Vidu 28(1): axit 4-({[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]cacbonyl}amino)-2,2-dimetylbutanoic
TLC:Rf 0,48 (clorofom: metanol=10:1);
'H-NMR(DMSO-d¢):6 1,10 (s, 6 H) 1,55 - 1,69 (m, 2 H) 2,63 - 2,77 (m, 2 H) 2,95 -
3,10 (m, 2 H) 3,57 - 3,68 (m, 2 H) 4,50 (s, 2 H) 5,43 (s, 2 H) 6,58 - 6,68 (m, 1 H) 6,88
-7,15(m, 4 H) 7,28 - 7,40 (m, 1 H) 7,84 - 7,93 (m, 1 H) 8,15 - 8,23 (m, 1 H) 12,13 (s,
1 H).
Vi du 29: metyl cis-4-(diazoaxetyl)xyclohexancarboxylat

} o)
N%N*
X

CO2CH3

B& sung thionyl clorua (4,6 mL) vao dung dich etyl axetat (5,0 mL) cua axit
cis-4-(metoxycacbonyl)xyclohexancarboxylic (5,89 g), va hdn hop dugc khudy tai

60°C trong vong 6 gid. Sau khi dugc 1am ngudi xubng nhiét d6 phong, phan tng dugc
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cd dic, va duoc ddng s6i vai toluen. Dung dich THF : axetonitril (1 : 1) (26 mL) coa
ddu thu duwoc dugc bd sung vao dung dich 2,0 M (100 mL) cua
trimetylsilyldiazometan (32 mL) trong hdn hgp ctia THF : axetonitril (1 : 1), va hdn
hop dugc khqu tai nhi€t d§ phong qua dém. Sau khi axit axetic (5 mL) va nudc (20
mL) duoc bd sung, THF va axetonitril dugc chiét tach, va dung dich bicacbonat natri
bao hoa trong nudc dugc bd sung. Hon hop nay dwoc chiét bang etyl axetat, va 16p
hitu co dugc rira v6i dung dich natri clorua trong nuée bdo hoa, duge 1am kho bing
natri sulfat khan, va duoc c6 dic. Phin con lai thu dwoc tinh ché-tach bang phép séc
ky cot (hexan : etyl axetat = 80 : 20 — 65 : 35 — 50 : 50) & thu dugc hop chét cin
diéu ché (5,16 g) c6 tinh chét vat Iy nhu sau.

TLC : 0,33 (etyl axetat);

'H-NMR(CDCl3):8 1,52 - 1,79 (m, 6 H) 2,00 - 2,16 (m, 2 H) 2,26 - 2,42 (m, 1 H) 2,56
(quin, J=4,94 Hz, 1 H) 3,69 (s, 3 H) 5,30 (s, 1 H).

Vi du 30: axit [cis-4-(metoxycacbonyl)xyclohexyl]axetic

HO

o)
CO,CHj

Dung dich (41 mL) ciia hop chét (6,06 g) dugc san xuét trong Vi du 29 trong
hén hop ctia THF : nuée (10 : 1) duoc bd sung timg giot vao dung dich (80 mL) ctia
bac trifloaxetat (318 mg) va trietylamin (12,1 mL) trong hdn hop ctia THF : nuéc (10 :
1) tai nhiét d6 phong trong vong 1 gid, va hn hop dugc khudy tai nhiét d6 phong qua
dém. Sau khi THF duoc chung cét loai bo, t-butyl metyl ete (120 mL) dugc bd sung,
va hdn hop duoc loc béng Xelit, va dugc chiét bang dung dich bicacbonat natri bao
hoa trong nudc (350 mL). Pha nudc dugc phan tach, va axit clohydric SN (65 mL)
duoc bd sung, tiép theo 13 chiét bang etyl axetat. Lop hitu co dwoc rira véi dung dich
natri clorua trong nudc bdo hoa, dugce lam kho béng natri sulfat khan, va duogc cd dic
d& thu dwoc hop chit cin diéu ché (3,75 g) c6 tinh chét vét 1y nhu sau.

TLC:Rf 0,70 (etyl axetat);

'H-NMR(CDCl3):6 1,25 - 1,40 (m, 2 H) 1,50 - 1,74 (m, 4 H) 1,87 - 2,07 (m, 3 H) 2,30
(d, J=7,32 Hz, 2 H) 2,57 (quin, J=5,03 Hz, 1 H) 3,69 (s, 3 H).

-165-



20529

Vi du 31: axit cis-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic

e

N

R et
F/OJ CO,H

Hop chét duoc san xudt trong Vi du 30 va hop chit
tetrahydropyridopyrolopyridin dugc san xuit theo Vidu4 — Vidu 5 — Vidu 6 —»
Vidu 7 — Vidu 1 dugce sir dung, ma dugc xtr Iy theo Vidu 11 va Vidu 3 dé thu dugc
hop chét can didu ché (53 mg) c6 tinh chét vat 1y nhu sau.

TLC:Rf 0,34 (etyl axetat: metanol=19:1);

'H-NMR(DMSO-ds):5 1,04 - 1,29 (m, 2 H) 1,32 - 1,63 (m, 4 H) 1,65 - 1,96 (m, 3 H)
2,13 -2,47 (m, 3 H) 2,62 - 2,85 (m, 2 H) 3,70 - 3,84 (m, 2 H) 4,64 (s, 2 H) 5,39 - 5,54
(m, 2 H) 7,02 - 7,30 (m, 5 H) 7,81 - 7,94 (m, 1 H) 8,16 - 8,28 (m, 1 H) 12,04 (s, 1 H).

Vidu31(1) - Vidu 31(198)

Este twong tUmg cua axit cis-4-(metoxycacbonyl)xyclohexancarboxylic, va
halogenua tuong tng cta 4-flobenzyl clorua dugc str dung, ma duge xir ly theo Vi du
29 — Vi du 30 — Vi du 31 d thu duoc hop chét sau.

Viduy 31(1): axit cis-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic

F. N N

O// mCOzH
TLC:Rf 0,49 (metylen clorua: etyl axetat: metanol=8:4:1);
'TH-NMR(DMSO-d¢):8 1,10 - 1,31 (m, 2 H), 1,34 - 1,60 (m, 4 H), 1,63 - 1,96 (m, 3 H),
2,11 - 2,45 (m, 3 H), 2,61 - 2,84 (m, 2 H), 3,68 - 3,87 (m, 2 H), 4,63 (s, 2 H), 5,42 -
5,57 (m, 2 H), 6,85 - 7,15 (m, 4 H), 7,26 - 7,40 (m, 1 H), 7,84 - 7,96 (m, 1 H), 8,16 -

8,26 (m, 1 H), 12,03 (s, 1 H).
Vi du 31(2): axit trans-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,45 (metylen clorua: etyl axetat: metanol=8:4:1);,

'H-NMR(DMSO-de):5 0,73 - 1,37 (m, 4 H), 1,45 - 1,92 (m, 5 H), 1,94 - 2,36 (m, 3 H),
2,62 - 2,85 (m, 2 H), 3,69 - 3,85 (m, 2 H), 4,64 (s, 2 H), 5,43 - 5,56 (m, 2 H), 6,85 -
7,17 (m, 4 H), 7,27 - 7,41 (m, 1 H), 7,85 - 7,95 (m, 1 H), 8,16 - 8,26 (m, 1 H), 11,97 (s,
1 H).

Vi du 31(3): axit cis-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,39 (etyl axetat: metanol=19:1);

TH-NMR(DMSO-ds):8 1,08 - 1,31 (m, 2 H) 1,35 - 1,61 (m, 4 H) 1,69 - 1,96 (m, 3 H)
2,16 - 2,46 (m, 3 H) 2,62 - 2,86 (m, 2 H) 3,69 - 3,87 (m, 2 H) 4,60 - 4,73 (m, 2 H)
5,41 - 5,58 (m, 2 H) 6,86 - 7,04 (m, 2 H) 7,05 - 7,16 (m, 1 H) 7,21 - 7,36 (m, 1 H)
7,83 - 7,96 (m, 1 H) 8,16 - 8,26 (m, 1 H) 12,04 (s, 1 H).

Vi du 31(4): axit cis-4-{2-0x0-2-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl }xyclohexancarboxylic

TLC:Rf 0,37 (etyl axetat: metanol=19:1);

'TH-NMR(DMSO-de):8 1,08 - 1,29 (m, 2 H) 1,34 - 1,63 (m, 4 H) 1,70 - 1,96 (m, 3 H)
2,22 - 2,46 (m, 3 H) 2,63 - 2,83 (m, 2 H) 3,70 - 3,87 (m, 2 H) 4,61 - 4,75 (m, 2 H)
5,38 - 5,54 (m, 2 H) 6,95 - 7,20 (m, 3 H) 7,85 - 7,97 (m, 1 H) 8,17 - 8,27 (m, 1 H)
12,03 (br s, 1 H).

Vi du 31(5): axit cis-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,34 (etyl axetat: metanol=19:1);

'TH-NMR(DMSO-dg):8 1,05 - 1,29 (m, 2 H) 1,33 - 1,61 (m, 4 H) 1,68 - 1,94 (m, 3 H)
2,14 - 2,47 (m, 3 H) 2,63 - 2,84 (m, 2 H) 3,70 - 3,84 (m, 2 H) 4,58 - 4,68 (m, 2 H)
5,41 -5,54 (m, 2 H) 7,05 - 7,23 (m, 3 H) 7,30 - 7,41 (m, 2 H) 7,85 - 7,95 (m, 1 H)
8,18 - 8,25 (m, 1 H) 12,04 (s, 1 H).

Vidu 31(6): axit cis-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl} xyclohexancarboxylic

TLC:Rf 0,49 (etyl axetat: metanol=19:1);

'H-NMR(DMSO-ds):8 1,07 - 1,30 (m, 2 H) 1,35 - 1,62 (m, 4 H) 1,71 - 1,96 (m, 3 H)
2,21-2,47 (m,3 H) 2,62 -2,84 (m, 2 H) 3,71 - 3,86 (m, 2 H) 4,63 - 4,79 (m, 2 H)
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5,37 -5,57 (m, 2 H) 6,93 - 7,06 (m, 1 H) 7,07 - 7,17 (m, 1 H) 7,52 - 7,70 (m, 1 H)
7,86 - 7,96 (m, 1 H) 8,15 - 8,25 (m, 1 H) 12,04 (s, 1 H).

Vi du 31(7): axit cis-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,53(etyl axetat: metanol=19:1);

'H-NMR(DMSO-de):8 1,09 - 1,30 (m, 2 H) 1,37 - 1,61 (m, 4 H) 1,74 - 1,94 (m, 3 H)
2,18 - 2,47 (m, 3 H) 2,65 - 2,84 (m, 2 H) 3,72 - 3,86 (m, 2 H) 4,61 - 4,71 (m, 2 H)
5,44 - 5,56 (m, 2 H) 6,81 - 6,91 (m, 1 H) 7,07 - 7,14 (m, 1 H) 7,15 - 7,23 (m, 1 H)
7,43 -7,53 (m, 1 H) 7,87 - 7,94 (m, 1 H) 8,17 - 8,23 (m, 1 H) 12,04 (s, 1 H).

Vidu 31(9): axit cis-4-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,47(etyl axetat: metanol=19:1);

'H-NMR(DMSO-de):5 1,10 - 1,30 (m, 2 H) 1,35 - 1,64 (m, 4 H) 1,68 - 1,95 (m, 3 H)
2,22 - 2,47 (m, 3 H) 2,63 - 2,83 (m, 2 H) 3,72 - 3,85 (m, 2 H) 4,58 - 4,72 (m, 2 H)
5,46 - 5,60 (m, 2 H) 6,84 - 6,99 (m, 1 H) 7,07 - 7,15 (m, 1 H) 7,16 - 7,28 (m, 1 H)
7,86 - 7,95 (m, 1 H) 8,16 - 8,24 (m, 1 H) 12,04 (s, 1 H).

Vidu 31(10): axit cis-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,43 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos. 20 V) : m/z=484 (M + H)".

Vidu 31(13): axit cis-4-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl} xyclohexancarboxylic
TLC:Rf 0,43 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20 V) : m/z=500 (M + H)".

Vidu 31(14): axit cis-4-{2-[9-(4-xyanobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]-2-oxoetyl}xyclohexancarboxylic

TLC:Rf 0,48 (metylen clorua: etyl axetat: metanol=8:4:1);

'TH-NMR(DMSO-ds):8 1,05 - 1,31 (m, 2 H) 1,33 - 1,63 (m, 4 H) 1,66 - 1,96 (m, 3 H)
2,14 -2,47 (m, 3 H) 2,64 - 2,85 (m, 2 H) 3,70 - 3,85 (m, 2 H) 4,57 - 4,67 (m, 2 H)
5,46 - 5,58 (m, 2 H) 6,98 - 7,22 (m, 4 H) 7,32 - 7,42 (m, 1 H) 7,44 - 7,51 (m, 1 H)
7,72 - 7,82 (m, 2 H) 12,04 (s, 1 H).
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Vi du 31(15): axit cis-4-(2-{9-[(6-clo-3-pyridinyl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)xyclohexancarboxylic

TLC:Rf 0,44 (metylen clorua: etyl axetat: metanol=8:4:1);

"TH-NMR(DMSO-ds):5 1,07 - 1,30 (m, 2 H) 1,34 - 1,61 (m, 4 H) 1,72 - 1,95 (m, 3 H)
2,21-2,47 (m, 3 H) 2,62 - 2,84 (m, 2 H) 3,72 - 3,87 (m, 2 H) 4,63 - 4,75 (m, 2 H)
5,41-5,51 (m,2 H) 6,98 - 7,16 (m, 2 H) 7,35 - 7,51 (m, 4 H) 8,14 - 8,28 (m, 1 H)
12,04 (brs, 1 H).

Vidu 31(17): axit cis-4-(2-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-1,3,4,9-
tetrahydro-2H-beta—carbolin-2-yl}-2-oxoetyl)xyclohexancarboxylic

TLC:Rf 0,31 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-ds):8 1,09 - 1,31 (m, 2 H) 1,34 - 1,61 (m, 4 H) 1,70 - 1,93 (m, 3 H)
1,93 -2,04 (m, 3 H) 2,18 - 2,47 (m, 3 H) 2,61 - 2,82 (m, 2 H) 3,61 - 3,84 (m, 5 H)
4,57 - 4,70 (m, 2 H) 5,26 - 5,48 (m, 3 H) 6,93 - 7,15 (m, 2 H) 7,35 - 7,49 (m, 2 H)
12,03 (brs, 1 H).

Vidu 31(18): axit cis-4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-1,3,4,9-
tetrahydro-2H-beta-carbolin-2-yl}-2-oxoetyl)xyclohexancarboxylic

; I’ :
Haoo N N N
Y Y\O\
s‘/ZJ © COH

CH,
TLC:Rf 0,36 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-ds):8 1,08 - 1,32 (m, 2 H) 1,36 - 1,64 (m, 4 H) 1,69 - 1,97 (m, 3 H)
2,21 -2,47 (m, 9 H) 2,59 - 2,81 (m, 2 H) 3,66 - 3,83 (m, 2 H) 4,64 - 4,75 (m, 2 H)
5,41 - 5,56 (m, 2 H) 6,97 - 7,07 (m, 1 H) 7,07 - 7,18 (m, 1 H) 7,37 - 7,52 (m, 2 H)
12,04 (s, 1 H).

Vidu 31(21): axit cis-4-(2-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,38(clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=472 (M + H)".

Vidu 31(22): axit cis-4-(2-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
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TLC:Rf 0,40 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=466 (M + H)*.

Vidu 31(23): axit trans-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } xyclohexancarboxylic

TLC:Rf 0,39 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-ds):8 0,81 - 1,09 (m, 2 H) 1,20 - 1,38 (m, 2 H) 1,53 - 1,94 (m, 5 H)
2,02-2,16 (m, 1 H) 2,20 - 2,39 (m, 2 H) 2,64 - 2,84 (m, 2 H) 3,70 - 3,87 (m, 2 H)
4,65 - 4,74 (m, 2 H) 5,41 - 5,54 (m, 2 H) 7,01 (ddd, J=10,79, 8,87, 7,04 Hz, 1 H) 7,11
(dd, J=7,78, 4,67 Hz, 1 H) 7,54 - 7,69 (m, 1 H) 7,87 - 7,95 (m, 1 H) 8,21 (dd, J=4,67,
1,37 Hz, 1 H) 11,98 (s, 1 H).

Vi du 31(24): axit trans-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic

—_—

\N/|

N N\”/\O
0o .
m/QJ “CO,H
F

TLC:Rf 0,38 (metylen clorua: etyl axetat: metanol=8:4:1);

TH-NMR(DMSO0-d¢):8 0,77 - 1,10 (m, 2 H) 1,13 - 1,38 (m, 2 H) 1,48 - 1,94 (m, 5 H)
2,00 - 2,39 (m, 3 H) 2,62 - 2,86 (m, 2 H) 3,70 - 3,87 (m, 2 H) 4,61 - 4,72 (m, 2 H)
5,43 - 5,57 (m, 2 H) 6,78 - 6,91 (m, 1 H) 7,11 (dd, J=7,68, 4,76 Hz, 1 H) 7,16 - 7,23
(m, 1 H) 7,43 - 7,54 (m, 1 H) 7,86 - 7,96 (m, 1 H) 8,20 (dd, J=4,76, 1,46 Hz, 1 H)
11,98 (s, 1 H).

Vi du 31(26): axit trans-4-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,38 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-de):8 0,77 - 1,11 (m, 2 H) 1,12 - 1,42 (m, 2 H) 1,54 - 1,93 (m, 5 H)
2,01-2,18 (m, 1 H) 2,18 - 2,40 (m, 2 H) 2,61 - 2,88 (m, 2 H) 3,68 - 3,87 (m, 2 H)
4,60 - 4,74 (m, 2 H) 5,44 - 5,63 (m, 2 H) 6,84 - 7,01 (m, 1 H) 7,11 (dd, J=7,87, 4,76
Hz, 1 H) 7,22 (td, J=8,83, 1,74 Hz, 1 H) 7,85 - 7,96 (m, 1 H) 8,15 - 8,25 (m, 1 H)
11,98 (s, 1 H).

Vi du 31(27): axit trans-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,57 (clorofom: metanol:nudc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=967 2M + H)", 484 (M + H)".

Vi du 31(30): axit trans-4-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,57 (clorofom: metanol:nu¢c=50:10:1);

MS (ESI, Pos. 20 V) : m/z=500 (M + H)".

Vidu 31(31): axit trans-4- {2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,34 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos. 20 V) : m/z=450 (M + H)".

Vidu 31(32): axit trans-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }xyclohexancarboxylic

LC:Rf 0,37 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-de):8 0,75 - 1,37 (m, 4 H), 1,45 - 1,92 (m, 5 H), 1,92 - 2,38 (m, 3 H),
2,62 - 2,84 (m, 2 H), 3,68 - 3,84 (m, 2 H), 4,65 (s, 2 H), 5,38 - 5,56 (m, 2 H), 6,86 -
7,03 (m, 2 H), 7,10 (dd, J = 7,8, 4,8 Hz), 7,21 - 7,36 (m, 1 H), 7,84 - 7,94 (m, 1 H),
8,20 (dd, J=4,8, 1,2Hz, 1 H), 11,97 (s, 1 H).

Vi du 31(33): axit trans-4- {2-0x0-2-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } xyclohexancarboxylic

TLC:Rf 0,34 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos. 20 V) : m/z=486 (M + H)".

Vidu 31(34): axit trans-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
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TLC:Rf 0,36 (metylen clorua: etyl axetat: metanol=8:4:1);

TH-NMR(DMSO-ds):8 0,75 - 1,38 (m, 4 H), 1,40 - 1,92 (m, 5 H), 1,96 - 2,40 (m, 3 H),
2,63 - 2,84 (m, 2 H), 3,65 - 3,84 (m, 2 H), 4,62 (s, 2 H), 5,39 - 5,54 (m, 2 H), 7,04 -
7,23 (m, 3 H), 7,30 - 7,43 (m, 2 H), 7,89 (d, J = 7,8 Hz, 1 H), 8,16 - 8,26 (m, 1 H),
11,96 (s, 1 H).

Vidu 31(36): axit trans-4-(2-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,40 (metylen clorua: etyl axetat: metanol=8:4:1);,

'H-NMR(DMSO-ds):5 0,78 - 1,10 (m, 2 H) 1,12 - 1,39 (m, 2 H) 1,51 - 1,93 (m, 5 H)
2,00 - 2,18 (m, 1 H) 2,20 - 2,39 (m, 2 H) 2,60 - 2,83 (m, 2 H) 3,69 - 3,86 (m, 2 H)
4,70 - 4,82 (m, 2 H) 5,54 - 5,67 (m, 2 H) 7,02 - 7,18 (m, 2 H) 7,39 - 7,45 (m, 1 H)
7,85-7,94 (m, 1 H) 8,19 - 8,28 (m, 1 H) 11,98 (s, 1 H).

Vidu 31(37): axit trans-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,41(metylen clorua: etyl axetat: metanol=8:4:1);

"H-NMR(DMSO-de):5 0,80 - 1,10 (m, 2 H) 1,13 - 1,39 (m, 2 H) 1,53 - 1,95 (m, 5 H)
2,00 -2,18 (m, 1 H) 2,21 - 2,38 (m, 2 H) 2,60 - 2,81 (m, 2 H) 3,69 - 3,85 (m, 2 H)
4,72 - 4,81 (m, 2 H) 5,50 - 5,63 (m, 2 H) 6,90 - 7,05 (m, 2 H) 7,07 - 7,15 (m, 1 H)
7,84 - 7,92 (m, 1 H) 8,20 - 8,28 (m, 1 H) 11,97 (br s, 1 H).

Vi du 31(38): axit trans-4-(2-{9-[(2,5-dimetyl-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,44(metylen clorua: etyl axetat: metanol=8:4:1);

TH-NMR(DMSO-d):8 0,75 - 1,09 (m, 2 H) 1,14 - 1,38 (m, 2 H) 1,47 - 1,93 (m, 5 H)
2,02 -2,37 (m, 6 H) 2,38 - 2,46 (m, 3 H) 2,61 - 2,82 (m, 2 H) 3,68 - 3,83 (m, 2 H)
4,57 - 4,70 (m, 2 H) 5,21 - 5,34 (m, 2 H) 6,19 - 6,29 (m, 1 H) 7,04 - 7,15 (m, 1 H)
7,83 -7,92 (m, 1 H) 8,19 - 8,28 (m, 1 H) 11,98 (s, 1 H).

Vi du 31(39): axit cis-4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
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TLC:Rf 0,39 (metylen clorua: etyl axetat: metanol=38:4:1);

'H-NMR(DMSO-ds):8 1,09 - 1,31 (m, 2 H) 1,33 - 1,62 (m, 4 H) 1,65 - 1,96 (m, 3 H)
2,19-2,48 (m,3 H) 2,61 - 2,81 (m, 2 H) 3,71 - 3,85 (m, 2 H) 4,66 - 4,75 (m, 2 H)
5,30 - 5,42 (m, 2 H) 6,89 - 6,96 (m, 1 H) 7,05 - 7,24 (m, 2 H) 7,85 - 7,92 (m, 1 H)
8,18 - 8,25 (m, 1 H) 12,04 (brs, 1 H). |

Vidu 31(41): axit cis-4-(2-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,5-dimetyl-
5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-
oxoetyl)xyclohexancarboxylic

TLC:Rf 0,19 (metylen clorua: etyl axetat: metanol=38:4:1);

'TH-NMR(DMSO-d¢):5 1,08 - 1,65 (m, 9 H) 1,70 - 2,07 (m, 6 H) 2,28 - 2,47 (m, 3 H)
3,47 - 3,58 (m, 2 H) 3,72 - 3,79 (m, 3 H) 4,62 - 4,71 (m, 2 H) 5,40 - 5,55 (m, 2 H)
5,56 -5,74 (m, 1 H) 7,04 - 7,13 (m, 1 H) 8,02 - 8,11 (m, 1 H) 8,16 - 8,25 (m, 1 H)
12,04 (s, 1 H).

Vi du 31(42): axit cis-4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,5-dimetyl-
5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-y1}-2-
oxoetyl)xyclohexancarboxylic

TLC:Rf 0,21 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-d¢):8 1,07 - 1,65 (m, 9 H) 1,69 - 2,02 (m, 3 H) 2,30 - 2,50 (m, 9 H)
3,45 -3,57 (m, 2 H) 4,64 - 4,75 (m, 2 H) 5,47 - 5,62 (m, 2 H) 7,03 - 7,14 (m, 1 H)
8,01 - 8,09 (m, 1 H) 8,18 - 8,26 (m, 1 H) 12,04 (br s, 1 H). |

Vi du 31(44): axit trans-4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,39 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL, Pos. 20 V) : m/z=472 (M + H)".

Vidu 31(46): axit cis-4-{2-0x0-2-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } xyclohexancarboxylic

TLC:Rf 0,41(clorofom: metanol:nuéc=50:10:1);

MS (ESL, Pos. 20 V) : m/z=504 (M + H)".

Vidu 31(47): axit trans-4-{2-0x0-2-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } xyclohexancarboxylic

TLC:Rf 0,41 (clorofom: metanol:nuéc=50:10:1);
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MS (ESI, Pos. 20 V) : m/z=504 (M + H)".

Vidu 31(48): axit cis-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,37(metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-d):8 1,09 - 1,32 (m, 2 H) 1,37 - 1,63 (m, 4 H) 1,71 - 1,95 (m, 3 H)
2,22 -2,49 (m, 3 H) 2,59 - 2,82 (m, 2 H) 3,70 - 3,84 (m, 2 H) 4,68 - 4,83 (m, 2 H)
5,48 - 5,64 (m, 2 H) 6,90 - 7,05 (m, 2 H) 7,06 - 7,16 (m, 1 H) 7,83 - 7,92 (m, 1 H)
8,20 - 8,29 (m, 1 H) 12,04 (s, 1 H).

Vi du 31(50): axit trans-4-{2-[9-(4-xyanobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic

TLC : Rf 0,43 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=485 (M + H)".

Vidu 31(51): axit trans-4-(2-{9-[(6-clo-3-pyridinyl)metyl]-5,5-dimetyl-5,6,8,9-
tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2-
oxoetyl)xyclohexancarboxylic

TLC : Rf 0,38 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=495 (M + H)".

Vi du 31(52): axit trans-4-(2-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,5-dimetyl-
5,6,8,9-tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2-
oxoetyl)xyclohexancarboxylic

TLC :Rf 0,35 (clorofom: metanol=10:1);

MS (FAB, Pos.) : m/z=478 (M + H)".

Vi du 31(53): axit trans-4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,5-dimetyl-
5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-
oxoetyl)xyclohexancarboxylic

TLC:Rf 0,35 (clorofom: metanol=10:1);,

kMS (FAB, Pos.) : m/z=495 M + H)",

Vi du 31(54): axit trans-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,47 (clorofom: metanol:nuéc=50:10:1);

MS (ESL Pos. 20 V) : m/z=468 (M + H)".
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Vidu 31(55): axit trans-4-{2-0x0-2-[9-(2,3,4-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } xyclohexancarboxylic
TLC:Rf 0,47 (clorofom: metanol:nudc=50:10:1);

MS (ESL Pos. 20 V) : m/z=468 (M + H)".

Vi du 31(56): axit trans-4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,47 (clorofom: metanol:nudc=50:10:1);

MS (ESL Pos. 20 V) : m/z=967 (2M + H)*, 484 (M + H)".

Vidu 31(59): axit cis-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,54 (clorofom: metanol: nudc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=935 2M + H)*, 468 (M + H)".

Vidu 31(60): axit cis-4-{2-0x0-2-[9-(2,3,4-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl }xyclohexancarboxylic
TLC:Rf 0,54 (clorofom: metanol: n1;60=50:10:1);

MS (ESL Pos. 20 V) : m/z=971 2M + H)*, 486 (M + H)".

Viduy 31(61): axit cis-4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,54(clorofom: metanol: nu¢c=50:10:1);

MS (ESL Pos. 20 V) : m/z=967 (2M + H)*, 484 (M + H)".

Vidu 31(62): axit cis-4-{2-[9-(3,4-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,54 (clorofom: metanol: nuéc=50:10:1);

MS (ESL, Pos. 20 V) : m/z=999 (2M + H)*,500 (M + H)".

Vi du 31(63): axit trans-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,39 (clorofom: metanol: nuéc=50:10:1);

MS (ESL, Pos. 20 V) : m/z=468 (M + H)".

Vi du 31(64): axit trans-4-{2-[9-(3-clo-5-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic
TLC:Rf 0,39 (clorofom: metanol: nuéc=50:10:1);
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MS (ESL Pos. 20 V) : m/z=484 (M + H)".

Vi duy 31(65): axit cis-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,39 (clorofom: metanol: nudc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=935 (2M + H)", 468 (M + H)".

Vidu 31(66): axit cis-4-{2-[9-(3-clo-5-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclohexancarboxylic
TLC:Rf 0,39 (clorofom: metanol: nudc=50:10:1);

MS (ESL Pos. 20 V) : m/z=967 2M + H)*, 484 M + H)".

Vi du 31(75): axit trans-4-(2-{9-[(5-§lo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,34 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos. 20 V) : m/z=456 M + H)".

Vi du 31(76): axit cis-4-(2-{9-[(5-flo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,35 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20 V) : m/z=456 (M + H)".

Vidu 31(77): axit trans-4-(2-{9-[(5-flo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,33 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20 V) : m/z=456 (M + H)".

Vi du 31(78): axit cis-4-(2-{9-[(5-flo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)xyclohexancarboxylic
TLC:Rf 0,36 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20 V) : m/z=456 (M + H)".

Vi du 31(79): axit (cis-4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridifi-7-yl]cacbonyl} xyclohexyl)axetic
TLC:Rf 0,45 (metylen clorua: etyl axetat: metanol=8:4:1);
TH-NMR(DMSO-d):8 1,16 - 1,69 (m, 9 H), 1,88 - 2,23 (m, 3 H), 2,59 - 2,89 (m, 2 H),
3,69 - 3,85 (m, 2 H), 4,55 - 4,70 (m, 2 H), 5,42 - 5,57 (m, 2 H), 6,87 - 7,00 (m, 2 H),
7,00 - 7,16 (m, 2 H), 7,27 - 7,40 (m, 1 H), 7,90 (d, J=7,7 Hz, 1 H), 8,21 (d, J=4,0 Hz, 1
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H), 11,99 (s, 1 H).

Vi du 31(80): axit (trans-4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]cacbonyl} xyclohexyl)axetic

TLC:Rf 0,45 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-ds):8 0,77 - 1,15 (m, 2 H), 1,19 - 1,81 (m, 7 H), 2,01 - 2,15 (m, 2 H),
2,58 - 2,86 (m, 3 H), 3,78 (t, J=5,2 Hz, 2 H), 4,55 - 4,72 (m, 2 H), 5,40 - 5,58 (m, 2 H),
6,85 - 7,02 (m, 2 H), 7,02 - 7,16 (m, 2 H), 7,28 - 7,40 (m, 1 H), 7,90 (d, J=7,7 Hz, 1
H), 8,16 - 8,28 (m, 1 H), 12,00 (s, 1 H).

Vidu 31(81): axit 3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } benzoic

TLC:Rf 0,33 (etyl axetat);

'H-NMR(DMSO-ds):5 2,66 - 2,80 (m, 2 H) 3,75 - 3,98 (m, 4 H) 4,62 - 4,77 (m, 2 H)
5,48 (s,2 H) 6,87 - 7,01 (m, 2 H) 7,01 - 7,17 (m, 2 H) 7,23 - 7,56 (m, 3 H) 7,70 - 7,98
(m,3H) 8,17 - 8,28 (m, 1 H) 12,90 (br s, 1 H).

Vidu 31(82): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} benzoic

TLC:Rf 0,19 (etyl axetat);

'H-NMR(DMSO-d):8 2,62 - 2,80 (m, 2 H) 3,73 - 4,00 (m, 4 H) 4,61 - 4,77 (m, 2 H)
5,42 - 5,53 (m, 2 H) 6,85 - 7,00 (m, 2 H) 7,00 - 7,16 (m, 2 H) 7,21 - 7,43 (m, 3 H)
7,73 - 7,97 (m, 3 H) 8,16 - 8,26 (m, 1 H) 12,82 (br s, 1 H).

Vidu 31(83): axit 4-{2-[9-(4-xyanobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} benzoic

TLC:Rf 0,24 (metylen clorua: etyl aXetat: metanol=8:4:1);

MS (ESI, Pos.) : m/z=451 (M + H)".

Vi du 31(84): axit 4-(2-{9-[(6-clo-3-pyridinyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)benzoic

TLC:Rf 0,20 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESL Pos.) : m/z=461 (M + H)".

Vi du 31(86): axit 4-(2-{9-[(1,3-dimetyl-1H-pyrazol-5-yl)metyl]-5,6,8,9-tetrahydro-
TH-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)benzoic

TLC:Rf 0,14 (metylen clorua: etyl axetat: metanol=8:4:1);
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MS (ESIL Pos.) : m/z=444 (M + H)".

Vidu 31(87): axit 4-(2-{9-[(2,5-dimetyl-1,3-thiazol-4-yl)metyl]-5,6,8,9-tetrahydro-
TH-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)benzoic

TLC:Rf 0,15 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos.) : m/z=461 (M + H)".

Vi du 31(88): axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)benzoic

TLC:Rf 0,36 (clorofom: metanol: nuwdc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=466 (M + H)".

Vi du 31(90): axit 4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]cacbonyl} benzoic

TLC:Rf 0,17 (etyl axetat);

TH-NMR(DMSO-d¢):8 2,75 - 2,92 (m, 2 H) 3,50 - 4,08 (m, 2 H) 4,43 - 4,88 (m, 2 H)
5,20 - 5,64 (m, 2 H) 6,49 - 7,67 (m, 7 H) 7,79 - 8,09 (m, 3 H) 8,18 - 8,29 (m, 1 H)
13,17 (br s, 1 H).

Vidu 31(91): axit (4-{2-[9-(4-clo-2-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-piperidinyl)axetic
hydroclorua

TLC:Rf 0,41 (metylen clorua: metanol: 28% amoniac trong nudc=15:5:1);

MS (ESI, Pos. 20 V) : m/z=527 (M + H)".

Vidu 31(93): axit (4-{[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]cacbonyl}-1-piperidinyl)axetic hydroclorua
TLC:Rf 0,09(clorofom: metanol: 28% amoniac trong nudc=85:13:2);
'H-NMR(DMSO-d):3 1,62 - 2,11 (m, 4 H) 2,63 - 3,63 (m, 7 H) 3,73 - 4,18 (m, 4 H)
4,55 -4,82 (m, 2 H) 4,87 - 5,34 (m, 1 H) 5,47 - 5,67 (m, 2 H) 6,87 - 7,25 (m, 4 H)
7,27 - 7,42 (m, 1 H) 7,90 - 8,07 (m, 1 H) 8,20 - 8,32 (m, 1 H) 9,97 - 10,37 (m, 1 H).
Vidu 31(94): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-etoxybenzoic

TLC:Rf 0,60 (clorofom: metanol: nudc=50:10:1);

MS (ESIL, Pos. 20 V): m/z=506 (M + H)".

Vi du 31(95): 2-etoxy-axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } benzoic

TLC:Rf 0,60 (clorofom: metanol: nu¢c=50:10:1);

MS (ESL Pos. 20 V): m/z=975 (2M + H)", 488 (M + H)".

Vidu 31(98): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,2]octan-1-
carboxylic

TLC:Rf 0,20 (hexan: etyl axetat=1:1);

MS (FAB, Pos.): m/z=494 (M + H)".

Vi du 31(99): axit (3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} phenyl)axetic

TLC:Rf 0,65 (clorofom: metanol: nudc=50:10:1);

MS (ESL Pos. 20 V): m/z=915 (2M + H)", 458 (M + H)".

Vidu 31(100): axit (3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} phenyl)axetic

TLC:Rf 0,65 (clorofom: metanol: nudc=50:10:1);

MS (ESL, Pos. 20 V): m/z=951 2M + H)", 476 (M + H)".

Vi du 31(102): axit cis-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl } xyclobutancarboxylic

TLC:Rf 0,52 (etyl axetat);

MS (ESI, Pos. 20 V): m/z=422 (M + H)".

Vidu 31(103): axit 4-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl } benzoic

TLC:Rf 0,40 (metylen clorua: etyl axetat: metanol=8:4:1);

'H-NMR(DMSO-ds):8 2,60 - 2,98 (m, 6 H), 3,68 - 3,86 (m, 2 H), 4,64 (s, 2 H), 5,48 (s,
2H), 6,84 - 7,14 (m, 4 H), 7,22 - 7,42 (m, 3 H), 7,75 - 7,85 (m, 1 H), 7,89 (dd, ] = 7.5,
1,5 Hz, 1 H), 8,20 (dd, J =4,5, 1,5 Hz, 1 H), 12,8 (brs, 1 H).

Vidu 31(104): axit 4-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl} benzoic

TLC:Rf 0,40 (metylen clorua: etyl axetat: metanol=8:4:1);

'TH-NMR(DMSO-de):8 2,63 - 2,96 (m, 6 H), 3,66 - 3,84 (m, 2 H), 4,66 (s, 2 H), 5,46 (s,
2 H), 6,78 - 7,03 (m, 2 H), 7,09 (dd, J = 7,5, 4,8 Hz, 1 H), 7,16 - 7,42 (m, 3 H), 7,67 -
7,86 (m, 2 H), 7,88 (d, J = 7,5 Hz, 1 H), 8,15-8,22 (m, 1 H), 12,7 (brs, 1 H).
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Vidu 31(106): axit 3-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl} benzoic

TLC:Rf 0,38 (metylen clorua: etyl axetat: metanol=8:4:1);

TH-NMR(DMSO-dg):8 2,60 - 2,92 (m, 6 H), 3,70 - 3,84 (m, 2 H), 4,58 - 4,68 (m, 2 H),
5,43 - 5,50 (m, 2 H), 6,84 - 7,14 (m, 4 H), 7,22 - 7,55 (m, 3 H), 7,63 - 7,92 (m, 3 H),
8,20 (dd, J =4.8, 1,8 Hz, 1 H), 12,8 (brs, 1 H).

Vidu 31(107): axit 3-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1]-3-oxopropyl } benzoic

TLC:Rf 0,38 (metylen clorua: etyl axetat: metanol=8:4:1);

'TH-NMR(DMSO-dg):8 2,60 - 2,96 (m, 6 H), 3,68 - 3,84 (m, 2 H), 4,60 - 4,72 (m, 2 H),
5,45 (s, 2 H), 6,80 - 7,02 (m, 2 H), 7,08 (dd, J =7,5, 4,8 Hz, 1 H), 7,15 - 7,54 (m, 3 H),
7,63 - 7,91 (m, 3 H), 8,15 - 8,21 (m, 1 H), 12,8 (brs, 1 H).

Vidu 31(109): axit cis-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}xyclobutancarboxylic -
TLC:Rf 0,49 (etyl axetat);

MS (FAB, Pos.): m/z=440 (M + H)".

Vidu 31(111): axit trans-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclobutancarboxylic
TLC:Rf 0,32 (etyl axetat);

MS (FAB, Pos.): m/z=422 (M + H)".

Vidu 31(112): axit trans-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } xyclobutancarboxylic
TLC:Rf 0,25 (etyl axetat);

MS (ESI, Pos. 20 V): m/z=440 (M + H)".

Vidu 31(114): axit 2-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl} benzoic

TLC:Rf 0,38 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20V): m/z=458 (M + H)*

Vidu 31(115): axit 2-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl} benzoic

TLC:Rf 0,38 (metylen clorua: etyl axetat: metanol=8:4:1);

MS (ESI, Pos. 20V): m/z=476 M + H)".
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Vidu 31(120): axit 5-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-2-thiophencarboxylic
TLC:Rf 0,13 (etyl axetat);

MS (ESL Pos. 20 V): m/z=464 (M + H)".

Vidu31(121): axit 5-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl } -2-thiophencarboxylic
TLC:Rf 0,20 (etyl axetat);

MS (ESL Pos. 20 V): m/z=482 (M + H)".

Vidu 31(123): axit 4-{2-[9-(2-xyclohexyletyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } benzoic

TLC:Rf 0,45 (metylen clorua: metanol=9:1);

MS (APCIL, Pos. 20 V): m/z=446 (M + H)".

Vidu 31(124): axit (4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-y1]-2-oxoetyl } phenyl)axetic

TLC:Rf 0,36 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=458 (M + H)".

Vidu 31(125): axit (4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } phenyl)axetic

TLC:Rf 0,36 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=476 (M + H)".

Vidu 31(127): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-

carboxylic -
Q—QN\(\©\C%H
N N
0
10
TLC:Rf 0,35 (clorofom: metanol=10:1);
MS (FAB, Pos.): m/z=476 (M + H)".

Vi du 31(128): axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,2]octan-1-
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carboxylic

W\N\g\@cow

F
TLC:Rf 0,46 (clorofom: metanol=10:1);

MS (FAB, Pos.): m/z=494 (M + H)".
Vidu 31(129): axit 4-{2-ox0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } bixyclo[2,2,2 ]octan-1-carboxylic

Q_Q \(\@COZH

F F
TLC:Rf 0,46 (clorofom: metanol=10:1),

MS (FAB, Pos.): m/z=512 (M + H)*.

Vidu 31(130): axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetyl)bixyclo[2,2,2]octan-1-
carboxylic

TLC:Rf 0,44 (clorofom: metanol=10:1);

MS (FAB, Pos.): m/z=498 (M + H)".

Vidu 31(131): axit (2-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} phenyl)axetic
TLC:Rf 0,30 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=458 (M + H)".

Vidu 31(132): axit (2-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} phenyl)axetic
TLC:Rf 0,30 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=476 (M + H)".

Vidu 31(134): axit 4-{(1E)-3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-0x0-1-propen-1-yl} benzoic
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TLC:Rf 0,15 (etyl axetat);

MS (ESI, Pos. 20 V): m/z=456 (M + H)".

Vi du 31(135): axit (1R,3R)-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic

TLC:Rf 0,45 (clorofom: metanol:nuéc=10:1:0,1);

MS (FAB, Pos.): m/z=478 (M + H)".

Vidu 31(137): axit (1R,3R)-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-1,2,2-
trimetylxyclopentancarboxylic

TLC:Rf 0,49 (clorofom: metanol:nudc=10:1:0,1);

MS (FAB, Pos.): m/z=496 (M + H)".

Vidu 31(139): axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,2]octan-1-
carboxylic

TLC:Rf 0,48 (etyl axetat);

MS (FAB, Pos.): m/z=476 (M + H)".

Vi du 31(140): axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,2]octan-1-

carboxylic
N 6]

Cl
TLC:Rf 0,50 (etyl axetat);

MS (FAB, Pos.): m/z=492 (M + H)".

Vi du 31(141): axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic

TLC:Rf 0,50 (etyl axetat);

MS (FAB, Pos.): m/z=492 (M + H)".
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Vi du 31(142): axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-

carboxylic
Q_QN\(\@COZH
N O
Ci F

TLC:Rf 0,57 (etyl axetat);

MS (FAB, Pos.): m/z=510 (M + H)".

Vidu 31(143): axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic

TLC:Rf 0,45 (etyl axetat);

MS (FAB, Pos.): m/z=510 (M + H)".

Vi du 31(145): axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)bixyclo[2,2,2]octan-1-
carboxylic

TLC:Rf 0,48 (etyl axetat);

MS (FAB, Pos.): m/z=498 (M + H)".

Vi du 31(146): axit (1S,3S)-3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic

TLC:Rf 0,45 (clorofom: metanol: nuéc=10:1:0,1);

MS (ESI, Pos. 20V): m/z=478 (M + H)".

Vidu 31(151): axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic

TLC:Rf 0,71 (etyl axetat);

MS (ESI, Pos. 20 V): m/z=510 (M + H)".

Vi du 31(156): axit (1R,3R)-3-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
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trimetylxyclopentancarboxylic

TLC:Rf 0,43 (clorofom: metanol: nudc=100:10:1);

MS (ESI, Pos. 20 V): m/z=496 (M + H)".

Viduy 31(158): axit (1R,3R)-3-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic

TLC:Rf 0,34 (clorofom: metanol: nudc=100:10:1);

MS (ESL, Pos. 20V): m/z=494 (M + H)", 460.

Vidu 31(159): axit (1R,3R)-3-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic

TLC:Rf 0,34 (clorofom: metanol: nuw¢c=100:10:1);

MS (ESIL, Pos. 20V): m/z=494 (M + H)", 460.

Vidu 31(160): axit (1R,3R)-3-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-

trimetylxyclopentancarboxylic
HsC_ CHj
I, é\\\\ OzH
\ / \ \( CHs

Cl F
TLC:Rf 0,34 (clorofom: metanol: nudc=100:10:1);

MS (ESI, Pos. 20V): m/z=512 (M + H)", 478.

Vidu 31(161): axit (1R,3R)-3-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic

TLC:Rf 0,34 (clorofom: metanol: nudc=10:1:0,1);

MS (ESI, Pos. 20V): m/z=512 (M + H)*, 478.

Vidu 31(162): axit (1R,3R)-3-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-

trimetylxyclopentancarboxylic
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CHs

HaC
= 1. “\\\COZH
\N / \ N\( CHj
N O

F
TLC:Rf 0,41 (clorofom: metanol: nu6¢c=100:10:1);
MS (ESL Pos. 20 V): m/z=478 (M + H)".
Vidy 31(163): axit (1R,3R)-3-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic
TLC:Rf 0,43 (clorofom: metanol: nudc=100:10:1);
MS (ESIL, Pos. 20 V): m/z=496 (M + H)*.
Vidu 31(166): axit (1R,3R)-1,2,2-trimetyl-3-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-
tetrahydro-7H-pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } xyclopentancarboxylic
TLC:Rf 0,50 (clorofom: metanol: nu¢c=100:10:1);
MS (ESL Pos. 20 V): m/z=514 (M + H)*.
Vidu 31(169): axit (1R,3R)-3-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-

trimetylxyclopentancarboxylic

CH
. M oM
WA Nj( " CHs
N7 N o)
cl
F

TLC:Rf 0,33 (clorofom: metanol: nudc=100:10:1);

MS (ESL, Pos. 20 V): m/z=512 (M + H)*.

Vidu 31(170): axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-

carboxylic
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F

F T
LC:Rf 0,22 (hexan: etyl axetat=1:2);
MS (ESL Pos. 20 V): m/z=494 (M + H)".
Vidu 31(173): axit (1S,35)-3-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic
TLC:Rf 0,41 (clorofom: metanol: nwéc=100:10:1);
MS (ESI, Pos. 20 V): m/z=496 (M + H)".
Viduy 31(177): axit (1R,3R)-3-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1,2,2-
trimetylxyclopentancarboxylic |
TLC:Rf 0,31 (clorofom: metanol: nudc=100:10:1);
MS (ESL Pos. 20 V): m/z=500 (M + H)".
Vidu 31(178): axit (1R,3R)-3-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1,2,2-
trimetylxyclopentancarboxylic
TLC:Rf 0,31 (clorofom: metanol: nuéc=100:10:1);
MS (ESL Pos. 20 V): m/z=500 (M + H)*.
Vidu 31(181): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,1]heptan-1-

carboxylic

F
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TLC:Rf 0,51 (clorofom: metanol=9:1);

MS (ESL Pos. 20 V): m/z=462 (M + H)".

Vidu 31(182): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,1 ]heptan-1-

carboxylic
N o)
F F

TLC:Rf 0,48 (clorofom: metanol=9:1);

MS (ESIL Pos. 20 V): m/z=480 (M + H)".

Vi du 31(183): axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,1 Jheptan-1-
carboxylic

TLC:Rf 0,65 (clorofom: metanol:nwéc=50:10:1);

MS (ESI, Pos. 20 V): m/z=480 (M + H)".

Vidu 31(184): axit 4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } bixyclo[2,2,1 heptan-1-carboxylic
TLC:Rf 0,33 (metylen clorua: metanol=9:1);

MS (ESI, Pos. 20V): m/z=498 (M + H)".

Vidu 31(188): axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,1 ]heptan-1-

carboxylic

Q;Qng\@COZH

F
TLC:Rf 0,38 (metylen clorua: metanol=9:1);
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MS (ESI, Pos. 20 V): m/z=462 (M + H)".
Viduy 31(189): axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,1]heptan-1-

carboxylic

WN{@COZH

Cl
TLC:Rf 0,48 (clorofom: metanol: nudc=100:10:1);

MS (ESI, Pos. 20 V): m/z=478 (M + H)+.

Viduy 31(190): axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,1]heptan-1-
carboxylic

TLC:Rf 0,49 (metylen clorua: metanol=9:1);

MS (APCIL, Pos. 40 V): m/z=478 (M + H)".

Vidu 31(191): axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,1]heptan-1-
carboxylic

TLC:Rf 0,50 (clorofom: metanol: neéc=100:10:1);

- MS (ESL, Pos. 20 V):m/z=496 (M + H)+.

Vidu 31(192): axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,1 heptan-1-
carboxylic

TLC:Rf 0,54 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 40 V): m/z=496 (M + H)".

Vidu 31(193): axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,1 Jheptan-1-
carboxylic

TLC:Rf 0,61 (clorofom: metanol: nudc=50:10:1);

MS (ESI, Pos. 20 V): m/z=496 (M + H)".

Vidu 31(195): axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } bixyclo[2,2,1 ]heptan-1-
carboxylic

TLC:Rf0,61 (metylen clorua: metanol=9:1);

MS (ES, Pos.): m/z=480 (M+H)".

Vi du 32: tert-butyl 1-[2-(benzyloxy)-2-oxoetyl]piperidin-4-carboxylat

HC cH
o
Oy O
o—( 0
0

B& sung diisopropyletylamin (4,4 mL) vao huyén phi (39 mL) clia tert-butyl
‘piperidin-4-carboxylat (2,6 g) trong axetonitril, sau d6, benzyl bromoaxetat (2,0 mL)
duoc bd sung tai nhiét ¢ phong theo ting phén, va hdn hgp dugc khudy trong vong 4
gidr. B sung nudc vao hdn hop phan img, tiép theo 14 chiét bing etyl axetat. Hon hop
duoc rira bang dung dich natri clorua trong nuéc bdo hoa, duge lam khd bing natri
sulfat khan, va duoc ¢ dac. Phén con lai duoc tinh ché b&ng phép séc ky cot silica gel
(hexan : etyl axetat =1 :3 — 0 : 1) d thu dugc hop chét cin diéu ché (3,4 g) c6 tinh
chét vat Iy nhu sau .

TLC:Rf 0,66 (hexan: etyl axetat=2 : 1);

'H-NMR(CDCls):5 1,44 (s, 9 H) 1,68 - 1,92 (m, 4 H) 2,10 - 2,35 (m, 3 H) 2,83 - 2,96
(m, 2 H) 3,26 (s, 2 H) 5,16 (s, 2 H) 7,25 - 7,41 (m, 5 H).

Vi du 33: axit [4-(tert-butoxycacbonyl)piperidin-1-yl]axetic

O HC o
3
Ho—<7 o~
N CH
O

Hop chit (3,4 g) duoc san xuét trong Vi du 32 dugc hoa tan trong etanol (41
mL), 5% Pd/C (san phim khan 50%, 340 mg) dugc bd sung dudi méi trudng khi
argon, va hydro dugc thdi vao dung dich trong vong 2,5 gitr ddng thdi khudy tai nhiét
d6 phong. Sau khi hé théng dwoc thay thé bang argon, chét xuc tac dugc loc dé tach ra
st dung Xelit, va hdn hop duoc co dic dudi ap suit giam dé thu duoc hop chét can

didu ché (2,5 g) c6 tinh chét vét 1y nhu sau.
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TLC:Rf 0,30 (clorofom: metanol:28% amoniac trong nudc=85:13:2);
'H-NMR(CDCl3):8 1,44 (s, 9 H) 1,97 - 2,25 (m, 4 H) 2,40 - 2,54 (m, 1 H) 2,95 - 3,45
(m, 4 H) 3,46 (s, 2 H) 7,43 - 7,96 (br.s, 1 H).

Vi du 34: tert-butyl 1-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} piperidin-4-carboxylat

Hs
CHg

O

o F H,;C
Hop chit duoc san xut trong Vi du 33 va hop chét

tetrahydropyridopyrolopyridin dwoc san xut theo Vidu 4 — Vidu 5 — Vidu 6 —

Vidu 7 — Vidu 1 duge st dung, ma duoge xir ly theo Vidu 11 dé thu duoc hop chét

cin didu ché (50 mg) c6 tinh chét vat 1y nhu sau.

TLC:Rf 0,58 (diclometan: etyl axetat: metanol=8:4:1);

'TH-NMR(CDCl3):8 1,42 - 1,44 (m, 9 H) 1,48 - 1,95 (m, 4 H) 2,00 - 2,28 (m, 3 H) 2,68

-2,96 (m, 4 H) 3,13 - 3,30 (m, 2 H) 3,84 - 3,98 (m, 2 H) 4,65 - 4,88 (m, 2 H) 5,47 (s,

2H) 6,70 - 7,16 (m, 3 H) 7,81 (dd, J=7,8, 1,5 Hz, 1 H) 8,23 - 8,34 (m, 1 H).

Vi du 35: axit 1-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidincarboxylic

hydroclorua

* HCI

Lan luot bd sung dung dich 4N (4 mL) ciia hydro clorua trong dioxan, va
nude (0,1 mL) vao hop chit (30 mg) dwoc san xuét trong Vi du 34 tai nhiét d6 phong,

va hdn hop duoc khudy qua dém. Hon hop phan tmg dugc cd dic, va chit rén thu
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duge duoc rira v6i etyl axetat, duoc loc tich ra va duoc siy dé thu duoc hop chét can
diéu ché (25 mg) c6 tinh chét vat ly nhu sau.
TLC:Rf 0,23 (clorofom: metanol: nwéc=50:10:1);
'TH-NMR(DMSO-de):8 1,71 - 2,31 (m, 4 H) 2,64 - 4,53 (m, 12 H) 4,63 - 4,80 (m, 2 H)
5,51-5,63 (m, 2 H) 6,91 - 7,04 (m, 1 H) 7,14 (dd, J=7,7, 4,8 Hz, 1 H) 7,18 - 7,28 (m,
1 H) 7,87 - 8,02 (m, 1 H) 8,23 (dd, J=4,7, 1,4 Hz, 1 H) 9,47 - 9,77 (m, 1 H).
Vidu35(1) - Vidu 35(122) va Vi du tham khéo 1

Hop chét tetrahydropyridopyrolopyridin dugc séan xuét theo Vi du 4 — Vi du
5 > Vidu 6 > Vidu7 — Vidu 1l va este tuong ung cla axit [4-(tert-
butoxycacbonyl)piperidin-1-yljaxetic dugc st dung, ma dugc xir Iy theo Vidu 11 —
Vi du 34 - Vi du 35 @ thu dugc hop chét sau.
Vi du 35(1): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-piperidincarboxylic
TLC:Rf 0,22 (clorofom: metanol=10:1);
'H-NMR(DMSO-ds):8 0,93 - 2,37 (m, 6 H), 2,60 - 4,20 (m, 9 H), 4,44 - 5,36 (m, 2 H),
5,39 - 5,61 (m, 2 H), 6,85 - 7,17 (m, 4 H), 7,23 - 7,44 (m, 1 H), 7,82 - 7,98 (m, 1 H),
8,13 - 8,26 (m, 1 H), 8,83 - 13,71 (m, 1 H).
Vi du 35(2): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-3-piperidincarboxylic

OH

TLC:Rf 0,09 (clorofom: metanol=10:1);

'H-NMR(DMSO-ds):8 1,29 - 2,23 (m, 4 H), 2,64 - 4,29 (m, 11 H), 4,58 - 4,84 (m, 2
H), 5,34 - 5,67 (m, 2 H), 6,80 - 7,21 (m, 4 H), 7,26 - 7,43 (m, 1 H), 7,80 - 8,04 (m, 1
H), 8,15 - 8,30 (m, 1 H), 9,30 - 13,65 (m, 1 H).

Vi du 35(3): axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-3-piperidincarboxylic
TLC:Rf 0,11 (clorofom: metanol=10:1);
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'H-NMR(CDCl3):8 1,56 - 2,09 (m, 4 H), 2,53 - 3,31 (m, 11 H), 3,70 - 3,94 (m, 2 H),
4,51 - 4,70 (m, 2 H), 5,36 - 5,57 (m, 2 H), 6,68 - 6,98 (m, 3 H), 7,01 - 7,13 (m, 1 H),
7,15 -7,28 (m, 1 H), 7,74 - 7,85 (m, 1 H), 8,21 - 8,35 (m, 1 H).

Vi du 35(4): axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-1,2,3,6-tetrahydro-4-
pyridincarboxylic

TLC:Rf 0,44 (clorofom: metanol: nuéc=50:10:1);

'H-NMR(CDCl3):8 2,27 - 3,42 (m, 12 H), 3,67 - 3,96 (m, 2 H), 4,47 - 4,71 (m, 2 H),
5,38 - 5,53 (m, 2 H), 6,52 - 6,66 (m, 1 H), 6,70 - 6,99 (m, 3 H), 7,03 - 7,15 (m, 1 H),
7,15 -7,33 (m, 1 H), 7,73 - 7,86 (m, 1 H), 8,24 - 8,35 (m, 1 H).

Vidu 35(5): axit (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -4-piperidinyl)axetic

TLC:Rf 0,24 (clorofom: metanol: nudc=50:10:1);

'H-NMR(DMSO-ds):8 0,78 - 2,18 (m, 9 H), 2,56 - 2,87 (m, 4 H), 3,00 - 3,26 (m, 2 H),
3,71 - 4,20 (m, 2 H), 4,54 - 4,85 (m, 2 H), 5,40 - 5,54 (m, 2 H), 6,85 - 7,16 (m, 4 H),
7,27 - 7,40 (m, 1 H), 7,84 - 7,97 (m, 1 H), 8,16 - 8,25 (m, 1 H).

Vi du 35(6): axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-4-piperidincarboxylic
hydroclorua

TLC:Rf 0,05 (clorofom: metanol: 28% amoniac trong nudc=85:13:2);
'TH-NMR(DMSO-ds):8 1,70 - 2,43 (m, 4 H) 2,64 - 3,88 (m, 13 H) 4,08 - 4,79 (m, 3 H)
5,45-5,59 (m, 2 H) 6,85 - 7,19 (m, 4 H) 7,29 - 7,40 (m, 1 H) 7,91 - 8,02 (m, 1 H)
8,23 (dd, J=4,8, 1,3 Hz, 1 H) 10,26 (br. s., 1 H).

Vidu 35(7): axit 1-{2-[9-(4-clo-2-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidincarboxylic
hydroclorua

TLC:Rf 0,53 (metylen clorua: metanol: 28% amoniac trong nudc=15:5:1);
'H-NMR(DMSO-ds):8 1. 25 - 1,55 (m, 6 H), 1,70 - 2,15 (m, 5 H), 2,90 - 3,22 (m, 2 H),
3,35 - 3,70 (m, 4 H), 4,25 - 4,52 (m, 2 H), 4,55 - 4,80 (m, 2 H), 5,40 - 5,60 (m, 2 H),
6,82 - 7,04 (m, 1 H), 7,10 (dd, J=7,8, 4,5 Hz, 1 H), 7,20 (d, J=8,4 Hz, 1 H), 7,49 (d,
J=9,9 Hz, 1 H), 8,11 (d, J=7,8 Hz, 1 H), 8,16 - 8,26 (m, 1 H), 9,52 - 9,74 (br, 1H),
12,2 - 13,0 (br, 1 H).
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Vidu 35(9): axit (1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-4-piperidinyl)axetic
TLC:Rf 0,06 (clorofom: metanol: 28% amoniac trong nudc==85:13:2);
'TH-NMR(DMSO-d¢):8 0,98 - 1,73 (m, 5 H) 1,81 - 3,52 (m, 13 H) 3,72 - 3,82 (m, 2 H)
4,59 - 4,70 (m, 2 H) 5,44 - 5,54 (m, 2 H) 6,85 - 7,14 (m, 4 H) 7,27 - 7,38 (m, 1 H)
7,86 - 7,94 (m, 1 H) 8,18 - 8,23 (m, 1 H),

Vidu 35(10): axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl }-2-piperidincarboxylic
TLC:Rf 0,16 (clorofom: metanol: 28% amoniac trong nudc=85:13:2);
'H-NMR(CD30D):5 0,82 - 2,33 (m, 6 H) 2,76 - 3,98 (m, 11 H) 4,58 - 4,74 (m, 2 H)
5,42 - 5,60 (m, 2 H) 6,69 - 7,36 (m, 5 H) 7,92 - 7,99 (m, 1 H) 8,19 - 8,25 (m, 1 H).
Vidu 35(11): axit (1-{2-[9-(4-clo-2-flobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidinyl)axetic
TLC:Rf 0,55 (metylen clorua: metanol: 28% amoniac trong nudc=15:5:1);

MS (ESL Pos. 20 V) : m/z=527 M + H)".

Vidu 35(14): axit 1-{2-[9-(4-clo-2-flobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]-2-oxoetyl}-4-piperidincarboxylic

TLC:Rf 0,23 (clorofom: metanol: nuéc=150:10:1);

MS (ESL Pos. 20 V) : m/z=484 (M + H)".

Vi du 35(16): axit 1-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -4-piperidincarboxylic
hydroclorua

TLC:Rf 0,23 (clorofom: metanol: nudc=50:10:1);

MS (FAB, Pos.) : m/z=501 (M + H)".

Vidu 35(19): axit 1-{2-[9-(3-clo-2,4-diflobenzyl)-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl]-2-oxoetyl}-4-piperidincarboxylic hydroclorua

TLC:Rf 0,24 (clorofom: metanol: nudc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=502 (M + H)".

Vidu 35(20): axit 1-{2-[9-(3,5-diclobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]-2-oxoetyl}-4-piperidincarboxylic hydroclorua

TLC:Rf 0,24 (clorofom: metanol: nugc=150:10:1);
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MS (ESI, Pos. 20 V) : m/z=500 (M + H)".

Vi du 35(23): axit 1-{2-[9-(3-clo-2,4-diflobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -4-piperidincarboxylic
hydroclorua

TLC:Rf 0,27 (clorofom: metanol: nuédc=50:10:1);

MS (ESL Pos. 20 V) : m/z=531 (M + H)".

Vidu 35(24): axit 1-{2-[9-(3,5-diclobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-4-piperidincarboxylic
hydroclorua

TLC:Rf 0,27 (clorofom: metanol: nudc=150:10:1);

MS (ESL Pos. 20 V) : m/z=529 (M + H)".

Vidu 35(26): axit (1-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -4-piperidinyl)axetic
hydroclorua

TLC:Rf 0,35 (clorofom: metanol: nuéc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=517(M + H)".

Vi du 35(28): axit (1-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidinyl)axeticd
hydroclorua

TLC:Rf 0,40 (clorofom: metanol: nuéc=50:10:1);

MS (ESL, Pos. 20 V) : m/z=515 (M + H)".

Vi du 35(30): axit (1-{2-[9-(3-clo-2,4-diflobenzyl)-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl]-2-oxoetyl}-4-piperidinyl)axetic hydroclorua

TLC:Rf 0,40 (clorofom: metanol: nuéc=150:10:1);

MS (ESI, Pos. 20 V) : m/z=516 (M + H)".

Vi du 35(32): axit (1-{2-[9-(3,5-diclobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]-2-oxoetyl}-4-piperidinyl)axetic hydroclorua

TLC:Rf 0,42 (clorofom: metanol: nuéc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=514 (M + H)".

Vidu 35(37): axit (1-{2-[9-(3-clo-2,4-diflobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-4-piperidinyl)axetic
hydroclorua

TLC:Rf 0,30 (clorofom: metanol: nuéc=>50:10:1);

MS (ESL Pos. 20 V) : m/z=545 (M + H)".

Vidu 35(38): axit (1-{2-[9-(3,5-diclobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-piperidinyl)axetic
hydroclorua

TLC:Rf 0,31 (clorofom: metanol: nuéc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=543 (M + H)".

Vi du 35(55): axit [1-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl }-2-oxoetyl)-4-piperidinyl]axetic
hydroclorua

TLC:Rf 0,44 (clorofom: metanol: nuéc=150:10:1);

MS (ESI, Pos. 20 V) : m/z=487 (M + H)".

Vi du 35(56): axit [[1-(2-{9-[(5-clo-2-thienyl)metyl]-5,5-dimetyl-5,6,8,9-tetrahydro-
7H-pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-4-piperidinyl]axetic
hydroclorua

TLC:Rf 0,50 (clorofom: metanol: nudc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=515 (M + H)".

Vidu 35(57): axit (4-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-1-piperazinyl)axetic
dihydroclorua

TLC:Rf 0,10 (clorofom: metanol: 28% amoniac trong nudc=85:13:2);
TH-NMR(DMSO-d¢):8 2,66 - 4,06 (m, 18 H), 4,32 - 4,94 (m, 4 H), 5,44 - 5,64 (m, 2
H), 6,84 - 7,19 (m, 4 H), 7,27 - 7,42 (m, 1 H), 7,89 - 8,02 (m, 1 H), 8,17 - 8,31 (m, 1
H), 9,47 - 11,85 (m, 1 H).

Vi du 35(58): axit (4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} - 1-piperazinyl)axetic
dihydroclorua

TLC:Rf 0,14 (clorofom: metanol: nuéc=50:10:1);

'H-NMR(DMSO-ds):8 2,65 - 2,96 (m, 2 H), 3,34 - 5,33 (m, 18 H), 5,49 - 5,66 (m, 2
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H), 6,85 - 7,23 (m, 4 H), 7,27 - 7,42 (m, 1 H), 7,92 - 8,06 (m, 1 H), 8,19 - 8,31 (m, 1
H).

Vi du 35(59): axit (4-{2-[9-(3-clo-2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-1-piperazinyl)axetic
dihydroclorua

TLC:Rf 0,09 (clorofom: metanol: 28% amoniac trong nudc=85:13:2);
'H-NMR(DMSO-ds):3 ppm 2,66 - 2,96 (m, 2 H) 3,22 - 6,05 (m, 21 H) 6,94 - 7,09 (m,
1 H) 7,11 - 7,28 (m, 2 H) 7,92 - 8,02 (m, 1 H) 8,19 - 8,26 (m, 1 H).

Vidu 35(61): axit (4-{2-[9-(3,5-diclobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-piperazinyl)axetic
dihydroclorua

TLC:Rf 0,05 (clorofom: metanol: 28% amoniac trong nudc=385:13:2);
'TH-NMR(DMSO-ds):8 2,68 - 3,00 (m, 2 H) 3,35 - 5,91 (m, 21 H) 7,10 - 7,34 (m, 3 H)
7,50 - 7,54 (m, 1 H) 7,92 - 8,04 (m, 1 H) 8,21 - 8,30 (m, 1 H).

Vidu 35(64): axit (4-{2-[9-(3-clo-2,4-diflobenzyl)-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl]-2-oxoetyl}-1-piperazinyl)axetic dihydroclorua

TLC:Rf 0,50 (clorofom: metanol: nudc=150:10:1);

MS (ESL Pos. 20 V) : m/z=517 (M + H)".

Vidu 35(66): axit (4-{2-[9-(3,5-diclobenzyl)-1,3,4,9-tetrahydro-2H-beta-carbolin-2-
yl]-2-oxoetyl}-1-piperazinyl)axetic dihydroclorua

TLC:Rf 0,47 (clorofom: metanol: nuéc=50:10:1);

MS (ESI, Pos. 20 V) : m/z=515 (M + H)".

Vidu 35(69): axit (4-{2-[9-(3-clo-2,4-diflobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-piperazinyl)axetic
dihydroclorua

TLC:Rf 0,18 (clorofom: metanol: nuéc=50:10:1);

MS (ESL Pos. 20 V) : m/z=546 (M + H)".

Vidu 35(71): axit (4-{2-[9-(3,5-diclobenzyl)-5,5-dimetyl-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-piperazinyl)axetic
dihydroclorua

TLC:Rf 0,18 (clorofom: metanol: nuéc=50:10:1);

-197-



20529

MS (FAB Pos.) : m/z=544 (M + H)".

Vidu 35(79): axit (1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-3-pyrolidinyl)axetic
hydroclorua _

TLC:Rf 0,13 (clorofom: metanol: 28% amoniac trong nu¢c=85:13:2);
'TH-NMR(DMSO-de):8 1,40 - 2,31 (m, 2 H), 2,61 - 3,91 (m, 15 H), 4,33 - 5,16 (m, 3
H), 5,44 - 5,60 (m, 2 H), 6,83 - 7,22 (m, 4 H), 7,26 - 7,40 (m, 1 H), 7,91 - 8,02 (m, 1
H), 8,19 - 8,28 (m, 1 H), 10,27 - 10,94 (m, 1 H).

Vi du 35(80): axit (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-3-pyrolidinyl)axetic
TLC:Rf 0,18 (clorofom: metanol: nuéc=150:10:1);

'TH-NMR(DMSO-de):5 1,17 - 2,96 (m, 11 H), 3,23 - 4,20 (m, 4 H), 4,57 - 4,81 (m, 2
H), 5,36 - 5,58 (m, 2 H), 6,83 - 7,15 (m, 4 H), 7,26 - 7,41 (m, 1 H), 7,84 - 7,97 (m, 1
H), 8,08 - 8,25 (m, 1 H).

Vidu 35(81): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl } -3-pyrolidincarboxylic
TLC:Rf 0,13 (clorofom: metanol=10:1);,

'H-NMR(DMSO-ds):8 1,74 - 2,03 (m, 2 H) 2,58 - 3,70 (m, 10 H) 3,73 - 3,86 (m, 2 H)
4,56 - 4,84 (m, 2 H) 5,37 - 5,57 (m, 2 H) 6,84 - 7,18 (m, 4 H) 7,27 - 7,40 (m, 1 H)
7,84 - 7,96 (m, 1 H) 8,16 - 8,27 (m, 1 H).

Vi du 35(82): axit hydroclorua (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-pyrolidinyl)axetic

TLC:Rf 0,11 (clorofom: metanol: 28% amoniac trong nudc=85:13:2);
'TH-NMR(DMSO-d¢):8 1,58 - 2,36 (m, 4 H) 2,61 - 4,83 (m, 14 H) 5,41 - 5,65 (m, 2 H)
6,85-7,22 (m,4 H) 7,28 - 7,44 (m, 1 H) 7,91 - 8,03 (m, 1 H) 8,19 - 8,31 (m, 1 H)
9,65 -9,92 (m, 1 H).

Vi du 35(83): axit (25)-1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-2-pyrolidincarboxylic
hydroclorua

TLC:Rf 0,18 (clorofom: metanol: 28% amoniac trong nudc=85:13:2);
'TH-NMR(DMSO-de):5 1,76 - 2,46 (m, 4 H) 2,65 - 4,48 (m, 11 H) 4,49 - 4,93 (m, 3 H)
5,48 - 5,57 (m, 2 H) 6,85 - 7,20 (m, 4 H) 7,28 - 7,40 (m, 1 H) 7,92 - 8,00 (m, 1 H)
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8,19 - 8,28 (m, 1 H) 9,82 (br. s., 1 H).

Viduy 35(84): axit (2R)-1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-2-pyrolidincarboxylic
hydroclorua

TLC:Rf 0,19 (clorofom: metanol: 28% amoniac trong nwéc=85:13:2);
'H-NMR(CD30D):8 0,79 - 2,50 (m, 6 H) 2,77 - 4,01 (m, 9 H) 4,55 - 4,76 (m, 2 H)
5,46 - 5,58 (m, 2 H) 6,69 - 7,04 (m, 3 H) 7,15 (dd, J=7,78, 4,85 Hz, 1 H) 7,24 - 7,36
(m, 1 H) 7,89 -7,99 (m, 1 H) 8,18 - 8,24 (m, 1 H)

Vi du 35(85): axit (1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-2-pyrolidinyl)axetic
hydroclorua

TLC:Rf 0,09 (clorofom: metanol: 28% amoniac trong nudc=385:13:2);
'H-NMR(DMSO-de):8 1,56 - 2,05 (m, 4 H) 2,15 - 4,37 (m, 15 H) 4,61 - 4,77 (m, 2 H)
5,46 - 5,57 (m, 2 H) 6,84 - 7,21 (m, 4 H) 7,27 - 7,41 (m, 1 H) 7,90 - 7,99 (m, 1 H)
8,19 - 8,27 (m, 1 H).

Vi du 35(86): axit 1-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl }-3-pyrolidincarboxylic
hydroclorua I

TLC:Rf 0,05 (clorofom: metanol: 28% amoniac trong nudc=385:13:2);
'TH-NMR(DMSO-ds):8 1,95 - 4,42 (m, 17 H) 4,60 - 4,78 (m, 2 H) 5,46 - 5,76 (m, 2 H)
6,84 - 7,19 (m, 4 H) 7,27 - 7,41 (m, 1 H) 7,89 - 8,00 (m, 1 H) 8,19 - 8,26 (m, 1 H).
Vidu 35(87): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1H-pyrazol-4-carboxylic
TLC:Rf 0,24 (clorofom: metanol=10:1);

MS (FAB, Pos) : m/z=434 (M + H)".

Viduy 35(88): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[4°,3’ :4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-5-metyl-1H-imidazol-4-
carboxylic

TLC:Rf 0,27 (clorofom: metanol:nuéc=50:10:1);

MS (FAB, Pos) : m/z=496 (M + H)".

Vi du 35(89): axit (3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl}-2-ox0-1-imidazolidinyl)axetic
TLC:Rf 0,10 (clorofom: metanol: nuéc=50:10:1);

'H-NMR(DMSO-d¢):5 2,64 - 2,89 (m, 2 H), 3,27 - 3,41 (m, 4 H), 3,65 - 3,88 (m, 4 H),
3,98 - 4,19 (m, 2 H), 4,53 - 4,74 (m, 2 H), 5,47 (s, 2 H), 6,84 - 7,16 (m, 4 H), 7,26 -
7,39 (m, 1 H), 7,85 - 7,95 (m, 1 H), 8,16 - 8,26 (m, 1 H), 12,66 (s, 1 H).

Vidu 35(90): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1H-1,2,3-triazol-4-carboxylic
TLC:Rf 0,58 (clorofom: metanol: nudc=5:2:1);

'H-NMR(DMSO-de):8 2,70 - 2,97 (m, 2 H), 3,74 - 3,92 (m, 2 H), 4,59 - 4,89 (m, 2 H),
5,42 - 5,57 (m, 2 H), 5,60 - 5,74 (m, 2 H), 6,84 - 7,18 (m, 4 H), 7,25 - 7,40 (m, 1 H),
7,89 - 8,00 (m, 1 H), 8,19 - 8,27 (m, 1 H), 8,49 - 8,59 (m, 1 H), 13,07 (s, 1 H).

Vidu 35(91): axit 3-(1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-1H-1,2,3-triazol-4-
yl)propanoic

TLC:Rf 0,30 (clorofom: metanol: nuéc=150:10:1)

TH-NMR(DMSO-ds):8 2,51 - 2,61 (m, 2 H), 2,67 - 2,95 (m, 4 H), 3,75 - 3,88 (m, 2 H),
4,58 - 4,86 (m, 2 H), 5,42 - 5,60 (m, 4 H), 6,84 - 7,16 (m, 4 H), 7,25 - 7,40 (m, 1 H),
7,69 - 7,76 (m, 1 H), 7,89 - 7,98 (m, 1 H), 8,18 - 8,27 (m, 1 H), 12,12 (s, 1 H).

Vidu 35(92): axit (1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1H-1,2,3-triazol-4-yl)axetic
TLC:Rf 0,72 (clorofom: metanol: nudc=5:2:1);

'H-NMR(DMSO-de):8 2,68 - 2,96 (m, 2 H), 3,66 (s, 2 H), 3,76 - 3,90 (m, 2 H), 4,60 -
4,85 (m, 2 H), 5,41 - 5,65 (m, 4 H), 6,85 - 7,17 (m, 4 H), 7,25 - 7,41 (m, 1 H), 7,86 (s,
1 H), 7,89 - 7,99 (m, 1 H), 8,18 - 8,27 (m, 1 H), 12,31 (s, 1 H).

Vi du 35(93): axit (4-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropyl}-1H-1,2,3-triazol-1-yl)axetic
TLC:Rf 0,25 (clorofom: metanol: nué¢=9:3:0,2);

'H-NMR(DMSO-dg):8 2,62 - 2,89 (m, 6 H), 3,70 - 3,87 (m, 2 H), 4,50 - 4,58 (m, 2 H),
4,66 (s, 2 H), 5,48 (s, 2 H), 6,84 - 7,15 (m, 4 H), 7,24 - 7,39 (m, 1 H), 7,57 - 7,68 (m,
1 H), 7,85 - 7,94 (m, 1 H), 8,16 - 8,25 (m, 1 H).

Vi du 35(94): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-metyl-4-piperidincarboxylic
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TLC:Rf 0,49 (clorofom: metanol=4:1);

MS (FAB, Pos.): m/z=465 (M + H)*.

Vi du 35(95): axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-metyl-4-piperidincarboxylic
TLC:Rf 0,49 (clorofom: metanol=4:1);

MS (FAB, Pos.): m/z=483 (M + H)".

Vi du 35(97): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-hydroxy-4-
piperidincarboxylic

TLC:Rf 0,26 (clorofom: metanol: nudc=50:10:1);

MS (FAB, Pos.): m/z=467 (M + H)".

Vi du 35(98): axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-4-hydroxy-4-
piperidincarboxylic

TLC:Rf 0,26 (clorofom: metanol: nudc=50:10:1);

MS (FAB, Pos.): m/z=485 (M + H)".

Vi du 35(100): axit rel-[(2R,6S)-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetyl-1-
piperazinyljaxetic dihydroclorua

TLC:Rf 0,20 (clorofom: metanol:28% amoniac trong nudc=85:13:2);

MS (ESI, Pos. 20 V): m/z=494 (M + H)".

Vi du 35(101): axit rel-[(2R,6S)-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetyl-1-
piperazinyl]axetic dihydroclorua

TLC:Rf 0,19 (clorofom: metanol:28% amoniac trong nudc=85:13:2);

MS (ESI, Pos. 20 V): m/z=512 (M + H)".

Vi du 35(103): axit rel-[(3R,5S)-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-3,5-dimetyl-1-
piperazinyljaxetic

TLC:Rf 0,07 (clorofom: metanol:28% amoniac trong nudc=85:13:2);

MS (ESI, Pos. 20 V): m/z=494 (M + H)".

Vi du 35(104): axit rel-[(3R,5S)-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-3,5-dimetyl-1-
piperazinyl]axetic

TLC:Rf 0,09 (clorofom: metanol:28% amoniac trong nuéc=385:13:2);

MS (ESI, Pos. 20 V): m/z=512 (M + H)*.

Vidu 35(105): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -4-metoxy-4-
piperidincarboxylic

TLC:Rf 0,16 (clorofom: metanol: nuéc=80:20:1);

MS (FAB, Pos.): m/z=481 (M + H)*.

Vi du 35(106): axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -4-metoxy-4-
piperidincarboxylic

TLC:Rf 0,17 (clorofom: metanol: nudc=80:20:1);

MS (FAB, Pos.): m/z=499 (M + H)*.

Vidu 35(109): axit [1-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)-4-piperidinyl]axetic hydroclorua

TLC:Rf 0,30 (clorofom: metanol: nu6e=50:10:1);

MS (ESI, Pos. 20 V): m/z=486 (M + H)*.

Vidu 35(111): axit 1-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,3,6-tetrahydro-4-
pyridincarboxylic

TLC:Rf 0,28 (clorofom: metanol: nuéc=90:10:1);

MS (FAB, Pos.): m/z=449 (M + H)".

Vidu 35(112): axit 1-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,3,6-tetrahydro-4-
pyridincarboxylic

TLC:Rf 0,27 (clorofom: metanol: nudc=90:10:1);

MS (FAB, Pos.): m/z=467 (M + H)*.

Vidu 35(114): axit 1-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)-4-piperidincarboxylic hydroclorua

TLC:Rf 0,15 (clorofom: metanol: nudc=50:10:1);

MS (ESL Pos. 20 V): m/z=472 (M + H)".
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Vidu 35(116): axit [4-(2-{9-[(5-clo-2-thienyl)metyl]-1 ,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)-1-piperazinyl]axetic dihydroclorua

TLC:Rf 0,09 (clorofom: metanol: nu¢c=50:10:1);

MS (ESI, Pos. 20 V): m/z=487 (M + H)".

Viduy 35(118): axit (2S)-2-amino-axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic hydroclorua

TLC:Rf 0,13 (clorofom: metanol: nuéc=80:20:1);

MS (FAB, Pos.): m/z=425 (M + H)".

Vidu 35(119): (2S)-2-amino-6-[9-(2,4-diﬂobenzyl)—5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-6-oxohexanoic acid hydroclorua
TLC:Rf 0,17 (clorofom: metanol: nu¢c=80:20:1);

MS (FAB, Pos.): m/z=443 (M + H)*.

Vi du 35(122): axit rel-[(2R,6S)-4-(2-{9-[(5-clo-2-thieny1)metyl]-1,3,4,9-tetrahydro-
2H-beta-carbolin-2-yl}-2-oxoetyl)-2,6-dimetyl-1-piperazinyl]axetic dihydroclorua

CH;
H
QO
N o) \\( :
S CH; 2HCI

g

LC:Rf 0,51 (clorofom: metanol: nuéc=50:10:1);

MS (ESL Pos. 20 V): m/z=515 (M + H)*.

Vi du 35(125): axit 1-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-beta-
carbolin-2-yl}-2-oxoetyl)-4-metyl-4-piperidincarboxylic

TLC:Rf 0,30 (metylen clorua: metanol: nu6c=90:10:1);

MS (FAB, Pos.): m/z=486 (M + H)".

Vi du tham khao 1: 3-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3':4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetoxy}-1,2-oxazol-5-carboxylic acid
TLC:Rf 0,19 (clorofom: metanol: nuéc=8:2:0,2);

'H-NMR(CD30D):5 2,80 - 2,99 (m, 2 H), 3,76 - 3,98 (m, 2 H), 4,59 - 4,74 (m, 2 H),
4,92 - 5,17 (m, 2 H), 5,47 - 5,56 (m, 2 H), 6,35 - 6,42 (m, 1 H), 6,74 - 7,02 (m, 3 H),
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7,15 (dd, J=7.8, 4,8 Hz, 1 H), 7,23 - 7,34 (m, 1 H), 7,96 (dd, J=7,8, 1,5 Hz, 1 H), 8,18

- 8,24 (m, 1 H).

Vi du 36: tert-butyl 2-metyl-2-[3-(tetrahydro-2H-pyran-2-yloxy)propoxy]propanoat
CHj3

Q CH,
O\/\/O%u\o

CHs
o CH; 'CHs

Bb sung natri hydrua (250 mg) vao dung dich (22 mL) cua tert-butyl 2-
hydroxy-2-metylpropanoat (1,0 g) trong N,N-dimetylformamit dudi bdn nuéc d4, va
hén hop dugc khudy tai nhiét do phong trong vong 1 gid. Sau d6, dudi bdn nuée da,
2-(3-bromopropoxy)tetrahydro-2H-pyran (0,88 mL) dugc bd sung timg giot, va hén
hop dugc khudy tai nhiét do phong qua d&m. B sung nudc va axit clohydric IN vao
hén hop phan tmg dudi bdn nudc da, tiép theo 1a chiét bing t-butyl metyl ete. L6p hitu
co lién tuc duogc rira v4i dung dich bicacbonat natri bdo hoa trong nudc va dung dich
natri clorua trong nudc bio hoa, dugc 1lam kho béng natri sulfat khan, va duoc co dic.
Phan con lai dugc tinh ché bang phép sic ky cot silica gel (hexan : etyl axetat = 8 : 1)
dé thu dugc hop chét cAn didu ché c6 tinh chét vt ly nhu sau, nhu hén hop (400 mg)
voi tert-butyl 2-hydroxy-2-metylpropanoat.

TLC:Rf 0,23 (hexan:etyl axetat=8:1);
'H-NMR(CDCl;):8 1,37 (s, 6 H) 1,47 (s, 9 H) 1,31 - 1,93 (m, 8 H) 3,42 - 3,56 (m, 4
H) 3,77 - 3,91 (m, 2 H) 4,55 - 4,60 (m, 1 H).
[0874]
Vidu 37: tert-butyl 2-(3-hydroxypropoxy)-2-metylpropanoat
O HsC

B sung axit p-toluensulfonic monohydrat (26 mg) vao dung dich (4,3 mL)
ctia hop chét duoc san xuét trong Vi du 36 (400 mg: hén hop véi tert-butyl 2-hydroxy-
2-metylpropanoat) trong metanol tai nhiét 46 phong, va hén hop duoc khqu tai nhiét
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d6 phong trong vong 2 gid. B4 sung trietylamin (18 L) vao hén hop phéan tng, hén
hop nay duoc ¢b dic, va phan con lai thu dugc duge tinh ché bing phép séc ky cot
silica gel (hexan : etyl axetat=8:1 — 4 : 1 — 2 : 1) dé thu dwoc hop chit cin didu
ché (130 mg) c6 tinh chit vat ly nhu sau.

TLC:Rf 0,22 (hexan:etyl axetat=4:1);

'H-NMR(CDCL):8 1,37 (s, 6 H) 1,46 (s, 9 H) 1,64 - 1,84 (m, 2 H) 3,31 (br.s, 1 H)
3,51 -3,60 (m, 2 H) 3,73 - 3,84 (m, 2 H).

Vi du 38: axit 3-(2-tert-butoxy-1,1-dimetyl-2-oxoetoxy)propionic

O HiC

CHs
HO 0 )<

S CH; 'CHs

Lin luot bd sung dung dich natri dihydro phosphat (2,7 mL, pH: 6,58),
2,2,6,6-tetrametylpiperidin 1-oxyl (9 mg) va dung dich trong nuéc (1,2 mL) cia natri
clorit (97 mg) va dung dich natri hypoclorit (50 pL) vao dung dich hop chét (116 mg)
duogc san xuét trong Vi du 37 trong axetonitril tai nhiét 46 phong, nhiét d6 dugc nang
dén 50°C, va hdn hop dugc khudy trong vong 2,5 gid. B6 sung dung dich natri sulfit
bdo hoa trong nudc vao hén hop phan tmg dudi bdn nude da, va thiy ring dung dich
chuyén thanh khong mau va trong suét, tiép theo 1a c¢6 dic dung dich. B& sung axit
clohydric 5N vao phan con lai thu duge, hdn hop ndy duge chiét bing etyl axetat hai
lan, va dich chiét duoc lam kho béng natri sulfat khan, va dugc c6 dic @ thu duoc
hop chit cAn didu ché (118 mg) c6 tinh chét vat ly nhu sau.

TLC:Rf 0,23 (hexan:etyl axetat=2:1);

'H-NMR(CDCL):8 1,41 (s, 6 H) 1,48 (s, 9 H) 2,69 (t, J=6,0 Hz, 2 H) 3,69 (t, J=6,0 Hz
2 H).

Vi du 39: axit 2-{3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy } -2-metylpropanoic

>
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hydroclorua

0]

Hop chit dugc san xuit trong Vi du 38 va tetrahydropyridopyrolopyridin

*+ HCI

duoc san xuit theo Vidu 4 — Vi du5 —>Vidu6 — Vidu7 — Vidu 1 duogc st dung,
ma duge xir Iy theo Vi du 11 — Vi du 35 dé thu dugc hop chét cin didu ché (59 mg)
c6 tinh chit vat Iy nhu sau.

TLC:Rf 0,09 (clorofom: metanol:28% amoniac trong nuéc=85:13:2);
'H-NMR(DMSO-de):8 1,20 - 1,34 (m, 6 H) 2,23 - 2,87 (m, 4 H) 3,50 - 3,84 (m, 4 H)
4,21 - 5,05 (m, 4 H) 5,47 - 5,57 (m, 2 H) 6,87 - 7,17 (m, 4 H) 7,28 - 7,39 (m, 1 H)
7,90 - 7,98 (m, 1 H) 8,20 - 8,25 (m, 1 H).

Vidu 39(1) - Vidu 39(16)

Este tuong ung cla axit 3-(2-tert-butoxy-1,1-dimetyl-2-oxoetoxy)propanoic,
va hop chit tetrahydropyridopyrolopyridin dugc san xut theo Vidu 4 — Vidu 5 —
Vidu6 — Vidu7 — Viduy 1 duoc sir dung, ma dugc xir Iy theo Vi du 39 dé thu duoc
hop chét sau.

Vidu 39(1): axit {3-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy } axetic

TLC:Rf 0,22 (clorofom: metanol:nuéc=50:10:1);

'H-NMR(DMSO-ds):5 2,60 - 2,88 (m, 4 H) 3,60 - 3,85 (m, 4 H) 3,90 - 4,05 (m, 2 H)
4,56 - 4,75 (m, 2 H) 5,38 - 5,58 (m, 2 H) 6,84 - 7,15 (m, 4 H) 7,26 - 7,38 (m, 1 H)
7,85 -7,93 (m, 1 H) 8,20 (dd, J=5,00, 1,50 Hz, 1 H) 12,56 (br. s., 1 H).

Vi du 39(2): axit {4-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-4-oxobutoxy } axetic

TLC:Rf 0,34 (clorofom: metanol:nuéc=10:2:0,2);

'H-NMR(DMSO-de):5 1,61 - 1,83 (m, 2 H), 2,32 - 2,50 (m, 2 H), 2,63 - 2,86 (m, 2 H),
3,35-3,51 (m, 2 H), 3,69 - 3,84 (m, 2 H), 3,91 - 3,99 (m, 2 H), 4,59 - 4,70 (m, 2 H),
5,43 - 5,54 (m, 2 H), 6,85 - 7,15 (m, 4 H), 7,27 - 7,40 (m, 1 H), 7,86 - 7,95 (m, 1 H),
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8,21 (d, J=4,6 Hz, 1 H).

Vidu 39(3): axit 2-{3-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy } -2-metylpropanoic
TLC:Rf 0,20 (clorofom: metanol:28% amoniac trong nu¢c=85:13:2);

MS (ESI, Pos.) : m/z=440 (M + H)".

Vidu 39(4): axit 2-{3-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy } -2-metylpropanoic
TLC:Rf 0,21 (clorofom: metanol:28% amoniac trong nu¢c=85:13:2);

MS (ESL Pos.) : m/z=458 (M + H)".

Vi du 39(5): axit 2-metyl-2-{3-0x0-3-[9-(3,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]propoxy } propanoic

TLC:Rf 0,19 (clorofom: metanol:28% amoniac trong nu¢c=85:13:2);

MS (ESL Pos.) : m/z=476 (M + H)".

Vi du 39(6): axit 2-metyl-2-{3-0x0-3-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]propoxy } propanoic

TLC:Rf 0,19 (clorofom: metanol:28% amoniac trong nu¢c=385:13:2);

MS (ESL Pos.) : m/z=476 (M + H)".

Vi du 39(7): axit 2-metyl-2-{3-0x0-3-[9-(2,3,4,6-tetraflobenzyl)-5,6,8,9-tetrahydro-
TH-pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]propoxy} propanoic

TLC:Rf 0,19 (clorofom: metanol:28% amoniac trong nuéc=385:13:2);

MS (ESL, Pos.) : m/z=494 (M + H)".

Vidu 39(8): axit 2-{3-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy } -2-metylpropanoic
TLC:Rf 0,17 (clorofom: metanol:28% amoniac trong nudc=85:13:2);

MS (ESIL, Pos.) : m/z=456 (M + H)*.

Vidu 39(9): axit 2-{3-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy }-2-metylpropanoic
TLC:Rf 0,19 (clorofom: metanol:28% amoniac trong nudc=85:13:2);

MS (ESI, Pos. 20 V) : m/z=474 (M + H)".

Vidu 39(10): axit 2-{3-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-3-oxopropoxy }-2-metylpropanoic
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TLC:Rf 0,17 (clorofom: metanol:28% amoniac trong nué¢c=85:13:2);

MS (ESL Pos. 20 V) : m/z=474 (M + H)*.

Vidu 39(14): axit 2-(3-{9-[(4-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl}-3-oxopropoxy)-2-metylpropanoic
MS (ESI, Pos.) : m/z=462 (M + H)".

Vidu 39(15): axit 2-(3-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-3-oxopropoxy)-2-metylpropanoic
TLC:Rf 0,16 (clorofom: metanol:28% amoniac trong nuéc=85:13:2);

MS (ESL Pos.) : m/z=462 (M + H)".

Vidu 39(16): axit 2-(3-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-3-oxopropoxy)-2-metylpropanoic
TLC:Rf 0,16 (clorofom: metanol:28% amoniac trong nuéc=85:13:2);

MS (ESL Pos. 20 V) : m/z=462 (M + H)*.

Vi du 40: axit 3-({1-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-1-ox0-2-propanyl} amino)-2,2-

dimetylpropanoic dihydroclorua

CH3CH,

2-clopropionyl clorua ctia cloaxetyl clorua trong Vi du 16 duoc sit dung, ma
dugce xur ly theo Vi du 19 va Vi du 20 d thu dwoc hop chét sau.
TLC:Rf 0,61 (clorofom: metanol:nu¢c=50:10:1);
'H-NMR(DMSO-ds):3 0,93 - 1,59 (m, 9 H), 2,65 - 3,22 (m, 4 H), 3,57 - 4,12 (m, 3 H),
4,47 - 5,00 (m, 2 H), 5,35 - 5,79 (m, 2 H), 6,86 - 7,43 (m, 5 H), 7,84 - 8,06 (m, 1 H),
8,17 - 8,37 (m, 1 H), 8,42 - 9,89 (m, 3 H).
Vidu 41: tert-butyl 1-[4-(tetrahydro-2H-pyran-2-yloxy)butyl]xyclopropancarboxylat
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O CH,
0 /]<CH3
YR e
@)

Duéi moi truong khi argon, tert-butyl xyclopropylcarboxﬂat (3,76 g) va 2-(4-
bromobutoxy)tetrahydro-2H-pyran (7,52 g) dugc hoa tan trong THF khan (106 mL),
tiép theo 1a 1am ngudi xudng dén nhiét d6 -65°C. Dung dich liti diisopropylamit (2,0M,
THF : heptan : dung dich etylbenzen) (19,8 mL) duoc bd sung timg giot trong vong 15
phiit. Sau khi két thic, hdn hop duge khudy tai nhiét do phong trong vong 8 gio. Dung
dich amoni clorua bdo hoa trong nuéc duge bd sung dé dimg phan tmg, va nuéc, va
hexan : etyl axetat (1 : 1) dwoc bd sung, sau d6 tién hanh chiét. Lép hitu co duge rira
bing axit clohydric pha lodng, nudc va dung dich natri clorua trong nudc bdo hoa, va
duoc lam khd béng natri sulfat khan. Phan con lai thu dugc béng cach ¢6 dic duoc
tinh ché bang phép sic ky cot silica gel (hexan : etyl axetat, 98 : 2 — 90 : 10) dé thu
dugc hop chit can diéu ché (3,86 g) co tinh chét vat ly nhu sau.

TLC : Rf 0,40 (hexan: etyl axetat=9:1);

"H-NMR(CDCl): § 0,60 (2 H), 1,10 (2 H), 1,42 (9 H), 1,45 0 1,90 (12 H), 3,34 O
3,43 (1H), 3,45 0 3,54 (1 H), 3,68 O 3,78 (1 H), 3,82 0 3,91 (1 H), 4,54 0 4,60 (1
H).

Vi du 42: axit 4-[1-(tert-butoxycacbonyl)xyclopropyl]butanoic
O CHs
P
HO,C 0" “cH 3

B sung axit p-toluensulfonic monohydrat (28 mg) vao dung dich hop chét
(4,32 g) dugc san xuét trong Vi du 41 trong metanol (29 mL), va hdn hop duoc khudy
tai nhiét d¢ phong trong vong 24 gio. Nudc va dung dich bicacbonat natri bdo hoa
trong nuéc duge bd sung, sau d6, metanol dugc chung cét loai bd, tiép theo 1 chiét
bang etyl axetat. Lop hitu co dwoc rira bing dung dich natri clorua trong nudc bio hoa,

duoc lam kho béng natri sulfat khan, va dugc c6 dic dé thu dugc tert-butyl 1-(4-
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hydroxybutyl)xyclopropancarboxylat (3,20 g). Hdn hop nay duoc hoa tan trong
axetonitril (118 mL), dung dich dém phosphat (pH 6,6, 79 mL) duogc bd sung, va hon
hop duge khudy tai 40°C. B sung 2,2,6,6-tetrametylpiperidin 1-oxyl (TEMPO, 227
mg), dung dich natri clorit trong nu6c (natri clorit 2,62 g, nu6e 16 mL) va dung dich
natri hypoclorit trong nu6e (0,5%, 16 mL) vao hdn hop, va hdn hop duoc khudy trong
vong 15 git. Sau khi lam ngudi, dung dich natri sulfit trong nuéc va axit clohydric 2N
dugc bd sung, tiép theo 1a chiét bing etyl axetat. Hén hop dugce chiét dio pha bing
dung dich bicacbonat natri bdo hoa trong nuéc, axit clohydric 2N duoc b sung dé tao
dung dich c6 tinh axit, tiép theo 1a chiét bing etyl axetat. H3n hop dugc rira biang
nude va dung dich natri clorua trong nuéc bdo hoa, duge lam khd bang natri sulfat
khan, va duoc c6 dic dé thu duoc hop chit cin didu ché (3,08 g) ¢ tinh chat vat ly
nhu sau.

TLC : Rf 0,38 (hexan: etyl axetat=2:1);

'H-NMR(DMSO-ds): § 0,64 (2 H), 0,97 (2 H), 1,36 (s, 9H), 1,36 O 1,46 2 H), 1,54
01,70 (2 H), 2,16 (2 H), 12,0 (1 H).

Vidy 43: axit 1-{4-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[4°,3’:4,5]pyrolo [2,3-b]pyridfn-7-yl]-4-oxobuty1}xyclopropancarboxylic

Hop chit dugc san xuét trong Vi du 42 va hop chit
tetrahydropyridopyrolopyridin duge san xuét theo Vi du 4 — Vi du 5 — Vi du 6 >
Vidu 7 — Vidu 1 duge str dung, ma duge xir Iy theo Vi du 11 — Vi du 35 @ thu
dugc hop chét can diéu ché c6 tinh chit vat ly nhu sau.

TLC:Rf 0,46 (metylen clorua: etyl axetat: metanol=8:4:1);
'H-NMR(DMSO-de): § 0,56 - 0,72 (m, 2 H), 0,95 - 1,06 (m, 2 H), 1,32 - 1,72 (m, 4 H),
2,22 - 2,45 (m, 2 H), 2,63 - 2,84 (m, 2 H), 3,68 - 3,82 (m, 2 H), 4,62 (s, 2 H), 5,42 -
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5,54 (m, 2 H), 6,85 - 7,05 (m, 4 H), 7,28 - 7,38 (m, 1H), 7,85 - 7,94 (m, 1 H), 8,20 (dd,
J=4.38, 1,5Hz, 1 H), 11,97 (brs, 1 H).
Vidu 43(1): axit 1-{4-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-4-oxobutyl } xyclopropancarboxylic

Hop chit dugc san  xuft trong Vi du 42 va hop chit
tetrahydropyridopyrolopyridin dwoc san xuét theo Vi du 4 — Vi du 5 — Vi du6 >
Vidu 7 — Vi du 1 duoc st dung, ma duoc xut ly theo Vi du 11 — Vi du 35 dé thu
dugc hop chét can didu ché c6 tinh chét vat ly nhu sau.
TLC:Rf 0,48 (metylen clorua: etyl axetat: metanol=8:4:1);
'H-NMR(DMSO-ds): § 0,59 - 0,71 (m, 2 H), 0,96 - 1,05 (m, 2 H), 1,36 - 1,75 (m, 4 H)
2,26 - 2,48 (m, 2 H), 2,63 - 2,84 (m, 2 H), 3,66 - 3,82 (m, 2 H), 4,64 (s, 2 H), 5,41 -
5,54 (m, 2 H), 6,86 - 7,02 (m, 2 H), 7,10 (dd, J = 7,8, 4,8Hz, 1H), 7,22 - 7,33 (m, 1 H),
7,85 -7,92 (m, 1H), 8,20 (dd, J=4,8, 1,5Hz, 1 H), 12,00 (brs, 1 H).

b

Vidu 44: etyl 8-metyl-1,4-dioxaspiro[4,5]decan-8-carboxylat
O CHs O—\
[ CH
O O

Etyl-4-oxoxyclohexancarboxylat (25,1 g) va etylen glycol (32,3 g) dugc hoa

3

tan trong 80 mL toluen, axit p-toluensulfonic monohydrat (563 mg) duoc bd sung
déng thoi khqu tai nhiét 4o phong, va hén hop duogc khuéy tai nhi¢t d6 d6 qua dém.
Sau khi két thic phan tng, bd sung dung dich hexan : etyl axetat=3 : 1 (150 mL) vao
phan ng pha loéng, sau d6, 100 mL nudc duge bd sung, va qua trinh chiét dugc thuc
hién. Lép hitu co thu duoc sau d6 duoc rira béng dung dich bicacbonat natri bdo hoa
trong nudc va dung dich natri clorua trong nuéc bao hoa, duogc lam kho béng magie
sulfat, va dung m6i duge chung cét loai bé dudi &p suit giam @& thu duoc san phim
thd. San phim thé nay duoc déng s6i voi toluen dé thu duoc chit trung gian ketan
(32,1 g).

Liti diisopropylamit (37,5 mL) dugc hoa tan trong 50 mL cta THF, va dung
dich chét trung gian ketan (10,7 g) trong 12 mL ciia THF dugc b sung timg giot
trong 5 phut dong thoi khudy tai nhiét d6 -30°C. Sau khi dung dich nay duoc khudy
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tai nhiét d6 -30°C trong vong 20 phut, va dung dich metyl iodua (14,2 g) trong 12 mL
ctia THF dugc bd sung timg giot & nhiét d6 d6 trong vong 5 phat. Nhiét do khi dé
duoc nang dén -5°C. Dung dich nay dugc khudy trong vong 1 gir cho dén khi nhiét
do datA23°C, nuée duge bd sung ¢ dimg phan tng, qua trinh chiét (THF, mot lan)
dugc thyuc hién, 16p trong nudc duogce trung hoa bing axit clohydric 2N, va qua trinh
chiét lai (etyl axetat, hai lén) dugc thuc hién. Lép hitu co thu duoc lién tuc duoc rira
bang nuéc va dung dich natri clorua trong nudc bdo hoa, va duoc 1am kho bing magie
sulfat, va dung mdi dugc chung cét loai bé dudi 4p sudt giam dé thu duoc hop chét
can diéu ché (12,8 g) c6 tinh chit vét ly nhu sau.

TLC : Rf 0,51 (hexan: etyl axetat=4:1);

'H-NMR(CDCl): 8 1,19 (s, 3 H), 1,25 (t, J = 7,2 Hz, 3 H), 1,43-1,71 (m, 6 H), 2,09-
2,17 (m, 2 H), 3,93 (s, 4 H), 4,15 (q, J = 7,2 Hz, 2 H).

Vi du 45: etyl 1-metyl-4-oxoxyclohexancarboxylat

CH o
O CH,4
o)

Hop chét (12,8 g) dugc san xut trong Vi du 44 dwoc hoa tan trong 100 mL
axeton, 50 mL ctia axit clohydric 2N dugc bb sung ddng thoi khudy tai nhiét d6 phong,
va hén hop duoc khudy tai nhiét d6 d6 qua dém. Sau khi két thic phan tng, dung moi
dugc chung cét loai bo dudi ap sudt giam, 100 mL cua tetrabutyl metyl ete dugc bd
sung, va qué trinh chiét dugc thuc hién. Ldp hitu co thu duogc lién tuc duoc rira béng
dung dich bicacbonat natri bdo hoa trong nuéc va dung dich natri clorua trong nudc
bdo hoa, va dugc lam khd bing magie sulfat, va dung méi duoc chung cét loai bo
dudi ap suét giam dé thu dugc 9,7 g san phdm thd. San phdm thé dugc tinh ché bing
phép sic ky cot silica gel (etyl axetat/hexan = 3% — 25%) @& thu dugc hop chit cin
diu ché (8,34 g) co tinh chit vét ly nhu sau.

TLC : Rf 0,41 (hexan: etyl axetat=4:1);
'H-NMR(CDCls): § 1,25-1,32 (m, 6 H), 1,58-1,73 (m, 2 H), 2,27-2,51 (m, 6 H), 4,22
(9, J=7,2 Hz, 2 H).
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Vidu 46: etyl trans-4-(2,2-dimetyl-4,6-dioxo-1,3-dioxan-5-yl)-1-
metylxyclohexancarboxylat

Hop chét (3,68 g) duoc san xuét trong Vi du 45 va axit cia Meldrum (3,17 g)
duogc hoa tan trong 40 mL dimetylformamit, natri triaxetoxybohydrua (5,09 g) duogc
b6 sung dong thoi khudy tai nhiét d6 phong, va hén hop duoc khudy fai nhiét d6 d6
trong vong 4 gid. Sau khi két thiic phan ting, 300 mL nuéce duge bé sung, va qué trinh
chiét (hexan : etyl axetat = 3 : 1) duoc thyc hién. Lép hitu co thu duoc lién tuc duoc
rira bang dung dich bicacbonat natri bio hoa trong nudc va dung dich natri clorua
trong nude bio hoa, va duge lam khd bing magie sulfat, va dung mdi duoc chung cét
loai bd duéi 4p suit giam dé thu duoc 6,8 g san phim thd. San phim tho duoc tinh ché
bang phép sic ky cot silica gel (etyl axetat / hexan = 18% — 29%) dé thu duoc hén
hop chét ddng phén (3,36 g) c6 ty 1€ dong phan trans : cis = 10 : 11. H3n hop chét
ddng phén duoc hoa tan trong 4 mL etyl axetat, va dung dich dugc phép dé & nhiét do
phong qua dém. Tinh thé két tia dugc loc, va duoc sdy dudi 4p sut giam dé thu duoc
hop chit can diéu ché (437 mg) c6 tinh chat vt 1y nhu sau.
TLC : Rf 0,48 (hexan: etyl axetat=2:1);
'H-NMR(CDCl): § 1,12-1,29 (m, 8 H), 1,48-1,60 (m, 2 H), 1,67-1,87 (m, 8 H), 2,24-
2,46 (m, 3 H), 3,33 (d, J=3,3 Hz, 1 H), 4,17 (q, ] = 7,2 Hz, 2 H).
Vi du 47: axit trans-4-(etoxycacbonyl)-4-metylxyclohexyl]axetic

Hop chét (370 mg) dugc san xuit trong Vi du 46 dugc hoa tan trong 2,5 mL
dimetylformamit va 0,25 mL of nudc, va dung dich duge khudy tai 115°C trong vong
2 gid. Sau khi két thuc phan tmg, 30 mL nuéc duge bd sung, va qua trinh chiét
(hexan : etyl axetat = 1 : 1) dugc thuc hién. Lép hitu co thu duge dugc rira st dung
dung dich natri clorua trong nudc bdo hoa, va duge lam kho bing magie sulfat, va
dung méi dugce chung cét loai bé dudi 4p suit giam dé thu duoc hop chét cAn didu ché

(274 mg) c6 tinh chét vét ly nhu sau.
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TLC : Rf 0,41 (hexan: etyl axetat=2:1);,

'H-NMR(CDCls): 8 0,98-1,29 (m, 10 H), 1,63-1,80 (m, 3 H), 2,15-2,27 (m, 4 H), 4,13
(9, J=7,2 Hz, 2 H).

Vi du 48: axit cis-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} - 1-metylxyclohexancarboxylic

CHs

l’l

Hop chét dugc san xuit trong Vi du 47 va hop chét
tetrahydropyridopyrolopyridin dugc san xut theo Vidu 4 — Vidu 5 — Vidu 6 —
Vidu 7 — Vidu 1 duge sir dung, ma duge xit ly theo Vidu 11 — Vi dy 3 d thu duge
hop chit can diu ché c6 tinh chét vat Iy nhu sau.

TLC:Rf 0,26 (n-hexan: etyl axetat=1:1);
MS (FAB, Pos.): m/z=464 (M + H)".
Vidu 48(1) - Vidu 48(41)

Hop chit dwoc san xudt trong Vi du 47 va hop chét
tetrahydropyridopyrolopyridin dwgc san xuét theo Vidu 4 — Vidu 5 — Vidu 6 —
Vidu7 — Vidu 1 duge sir dung, ma dugce xir ly theo Vi du 11 — Vi du 3 @ thu duoc
hop chit cAn didu ché co tinh chit vat 1y nhu sau.

Vi du 48(1): axit cis-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic
TLC:Rf 0,35 (n-hexan: etyl axetat=1:1);

MS (FAB, Pos.): m/z=482 (M + H)".

Vi du 48(3): axit trans-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -1-metylxyclohexancarboxylic
TLC:Rf 0,46 (n-hexan: etyl axetat=1:2);

MS (FAB, Pos.): m/z=464 (M + H)".

Vi du 48(4): axit trans-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl] -2-oxoetyl}-1-metylxyclohexancarboxylic
TLC:Rf 0,54 (n-hexan: etyl axetat=1:2);

MS (FAB, Pos.): m/z=482 (M + H)".

Vi du 48(6): axit trans-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H—
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl} -2-oxoetyl)-1-metylxyclohexancarboxylic
TLC:Rf 0,47 (etyl axetat);

MS (ESL, Pos. 20 V): m/z=486 (M + H)*.

Vi du 48(7): axit trans-l-metyl-4-{2-oxo-2-[9-(2,4,5-triﬂobenzyl)-5,6,8,9-tetrahydro-
TH-pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]etyl} xyclohexancarboxylic

TLC:Rf 0,64 (etyl axetat);

MS (ESI, Pos. 20 V): m/z=500 (M + H)".

Vi du 48(8): axit trans-4-{2-[9-(4-flobenzyl)-5,6,8 ,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2- -oxoetyl}-1-metylxyclohexancarboxylic

COzH

F
TLC:Rf 0,43 (etyl axetat);

MS (ESI, Pos. 20 V): m/z=464 (M + H)".
Vidu 48(9): axit trans-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1 -metylxyclohexancarboxylic

Cl T
LC:Rf 0,43 (etyl axetat);
MS (ESI, Pos. 20 V): m/z=480 (M + H)".
Vidu 48(10): axit trans-4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl] -2-oxoetyl}-1-metylxyclohexancarboxylic
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TLC:Rf 0,45 (etyl axetat);

MS (ES], Pos. 20 V): m/z=480 (M + H)".

Vi du 48(12): axit trans-4-(2-{9-[(5-clo-3-thienyl)metyl]-S,6,8,9-tetrahydro-7H—
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl} -2-oxoetyl)-1-metylxyclohexancarboxylic
TLC:Rf 0,30 (hexan: etyl axetat=1:2);

MS (ES], Pos. 20 V): m/z=486 (M + H)".

Vidu 48(13): axit trans-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1 -metylxyclohexancarboxylic
TLC:Rf 0,39 (hexan: etyl axetat=1:2);

MS (ES], Pos. 20 V): m/z=482 (M + H)".

Vidu 48(14): axit trans-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl] -2-oxoetyl}-1-metylxyclohexancarboxylic
TLC:Rf 0,36 (hexan: etyl axetat=1:2);

MS (ESI, Pos. 20 V): m/z=498 (M + H)".

Vidu 48(15): axit trans-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1 -metylxyclohexancarboxylic
TLC:Rf 0,46 (hexan: etyl axetat=1:2);

MS (ES], Pos. 20 V): m/z=498 (M + H)".

Vi du 48(16): axit trans-4- {2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-1 -metylxyclohexancarboxylic
TLC:Rf 0,33 (hexan: etyl axetat=1:2);

MS (ESI, Pos. 20 V): m/z=498 (M + H)".

Vi du 48(19): axit cis-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1 -metylxyclohexancarboxylic
TLC:Rf 0,30 (etyl axetat:n-hexan=2:1);

MS (ESI, Pos. 20V): m/z=464 (M + H)".

Vi du 48(20): axit cis-4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b] pyridin-7-yl]-2-oxoetyl}-1 -metylxyclohexancarboxylic
TLC:Rf 0,28 (etyl axetat:n-hexan=2:1)

MS (ESL Pos. 20V): m/z=480 (M + H, 35Cl)*,

Vidu 48(21): axit cis-4-{2-[9-(3 -clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl] -2-oxoetyl}-1-metylxyclohexancarboxylic
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TLC:Rf 0,33 (etyl axetat:n-hexan=2:1);

MS (ESI, Pos. 20V): m/z=480 (M + H, 35CI)*.

Vi du 48(22): axit cis-4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic
TLC:Rf 0,42 (etyl axetat:n-hexan=2:1);

MS (ESL Pos. 20V): m/z=482 (M + H)".

Vidu 48(23): axit cis-1-metyl-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-
7H-pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl} xyclohexancarboxylic

TLC:Rf 0,43 (etyl axetat:n-hexan);

MS (ESL Pos. 20V): m/z=500 (M + H)".

Vi du 48(24): axit cis-4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,37:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -1 -metylxyclohexancarboxylic
TLC:Rf 0,43 (etyl axetat:n-hexan=2:1);

MS (ESI, Pos. 20V): m/z=498 (M + H, 35CI)*.

Vi du 48(25): axit cis-4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic
TLC:Rf 0,32 (etyl axetat:n-hexan=2:1);

MS (ESL Pos. 20V): m/z=498 (M + H, 35Cl)*.

Vi du 48(26): axit cis-4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} - 1 -metylxyclohexancarboxylic
TLC:Rf 0,32 (etyl axetat:n-hexan=2:1);

MS (ESL Pos. 20V): m/z=498 (M + H, 35Cl)".

Vi du 48(29): axit cis-4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)- 1 -metylxyclohexancarboxylic
TLC:Rf 0,25 (etyl axetat:n-hexan=2:1);

MS (ESL Pos. 20V): m/z=486 (M + H, 35Cl)*.

Vi du 48(30): axit cis-4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-1-metylxyclohexancarboxylic
TLC:Rf 0,18 (etyl axetat:n-hexan=2:1);

MS (ESI, Pos. 20V): m/z=486 (M + H, 35Cl)".

Vi du 48(34): axit cis-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-metylxyclohexancarboxylic

-217-



20529

TLC:Rf 0,59 (etyl axetat);

MS (ESL Pos. 20V): m/z=482 (M + H)".

Vi du 48(41): axit trans-4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1 -metylxyclohexancarboxylic
TLC:Rf 0,31 (hexan: etyl axetat=1:2);

MS (ESI, Pos. 20 V): m/z=482 (M + H)".

Vi du 49: metyl 4-(2-tert-butoxy-2-oxoetyl)-2-clobenzoat

HaC O Cl

H,¢ O Och,

B sung huyén phi chira kém hoat tinh (530 mg) cia tert-butyl bromoaxetat
(800 uL) va 1,2-dibromoetan (15 pL) vao THF khan (4,5 mL), va phan ung duoc thuc
hién tai 90°C trong vong 3 phut st dung thiét bi tdng hop vi séng duogc san xuit boi
Biotage. Phép ly tdm dugc thuc hién dé thu dugc chit ndi trén bé mit, d& diéu ché
dung dich 2-tert-butoxy-2-oxoetyl k&m bromua trong THF.

B4 sung dung dich (4,5 mL) cta 2-tert-butoxy-2-oxoetyl k&m bromua trong
THF vao metyl 2-clo-4-iodobenzoat (296 mg), sau d6, bis(tri-tert-
butylphosphin)paladi (51 mg) dugc bd sung, va phan tng duge thuc hién tai 50 W va
80°C trong vong 10 phut str dung thiét bi tbng hop vi séng dugc san xudt bai CEM Co.
Dung dich phén ng dugc rét vao dung dich amoni clorua béo hoa trong nude, va etyl
axetat dugc bd sung. Phén khong tan dugc loc bod béng Xelit, va 16p dugc phén tach.
Lép hitu co duge rira bang dung dich natri clorua trong nudc bdo hoa, dugc lam kho
béng natri sulfat khan, va dugc c6 dic dudi ap suét gidm. Phdn con lai thu dugc duoc
tinh ché bang phép séc ki 1ong &p suét trung binh W-prep 2XY (cot : cot chinh M, cot
bom S; cai dit diéu kién tu dong: n-hexan: etyl axetat = 4 : 1, Rf = 0,60) dé thu dwoc
hop chét can didu ché (94 mg) c6 tinh chat vat ly nhu sau.
TLC:Rf 0,58 (n-hexan: etyl axetat=4:1);
'H-NMR(CDCl;):8 7,80 (d, 1H), 7,38 (d, 1H), 7,22 (dd, 1H), 3,92 (s, 3H), 3,53 (s, 2H),
1,44 (s, 9H).
Vidu 50: metyl 4-(carboxymetyl)-2-clobenzoat
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Cl

Osch,

HO,C

O

B sung axit trifloaxetic (0,5 mL) vao dung dich hgp chit (87 mg) duoc san
Xudt trong Vi du 49 trong metylen clorua (1,0 mL), va hén hop duoc khqu tai nhiét
do phong trong vong 1 gio. Dung dich phan tmg dugc c¢b dic dé 1am kho dudi &p sudt
giam dé thu duoc hop chit cin diéu ché c6 tinh chat vat ly nhu sau.
TLC : Rf 0,28 (metylen clorua: metanol=9:1);
'H-NMR(CDCls): 8 7,82 (d, 1H), 7,40 (d, 1H), 7,24 (dd, 1H), 3,93 (s, 3H), 3,68 (s,
2H).
Viduy 51: 2-clo-axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3*:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } benzoic

aw
\N N N Cl
O OH
O
F

Hop chit duoc san  xuét trong Vi du 50 va hop chit
tetrahydropyridopyrolopyridin dugc san xuét theo Vi dy 4 — Vi du 5 — Vi du 6 —
Vidu 7 — Vidu 1 dugc sit dung, ma duge xut ly theo Vi du 11 — Vi du 3 dé thu duoc
hop chét can diéu ché c6 tinh chit vat ly nhu sau.

TLC:Rf 0,26 (clorofom: metanol=9:1);
MS (ESL Pos. 20 V): m/z=478 (M + H)*.
Vidu 51(1) - Vidu 51(80)

Este tuong (mg ctia hop chdt dwoc san xut trong Vi du 50 va hop chét
tetrahydropyridopyrolopyridin dugc san xut theo Vi du 4 — Vidu 5 - Vidu 6 —
Vidu 7 — Vidu 1 dugc sir dung, ma duoc xtt ly theo Vi du 11 — Vi du 3 dé thu duogc _
hop chat cAn diéu ché c6 tinh chit vat ly nhu sau.
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Vidu 51(1): 3-flo-axit 4-{2-[9-(3 -flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b] pyridin-7-yl]-2-oxoetyl} benzoic

TLC:Rf 0,43 (metylen clorua: metanol=9:1);

MS (ESI, Pos. 20 V): m/z=462 (M + H)".

Vidu 51(2): 3-clo-axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-y1]-2-oxoetyl} benzoic

TLC:Rf 0,36 (metylen clorua: metanol=9:1);

MS (ESI, Pos. 20 V): m/z=478 (M + H)*.

Vidu 51(3): axit 2-clo-4-{2-[9-(2,4-diﬂobenzyl)—5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b] pyridin-7-yl]-2-oxoetyl} carboxylic
TLC:Rf 0,28 (metylen clorua: metanol=9:1);

MS (ESL, Pos. 20 V): m/z=496 (M + H)*.

Vidu 51(5): axit 2-flo-4-{2-[9-(3-flobenzyl)-5 ,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} carboxylic
TLC:Rf 0,29 (metylen clorua: metanol=9:1);

MS (ESI, Pos. 20 V): m/z=462 (M + H)".

Vidu 51(6): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl} -3-metylcarboxylic
TLC:Rf 0,40 (metylen clorua: metanol=9:1);

MS (ESL, Pos. 20 V): m/z=458 (M + H)".

Vidu 51(7): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic
TLC:Rf 0,45 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=474 (M + H)".

Vidu 51(8): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-3-metoxybenzoic
TLC:Rf 0,40 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=474 (M + H)".

Vidu 51(9): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-metylbenzoic
TLC:Rf 0,52 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=458 (M + H)*.
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Vidu 51(10): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2-flobenzoic

TLC:Rf 0,28 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=480 (M + H)".

Vidu 51(12): axit 5-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-thiophencarboxylic
TLC:Rf 0,10 (etyl axetat);

MS (ESL Pos. 20 V): m/z=450 (M + H)*.

Vi du 51(13): axit 4-{2-[9-(2,4-diflobenzyl)-5 ,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2-metylbenzoic
TLC:Rf 0,50 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=476 (M + H)".

Vidu 51(15): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-metoxybenzoic
TLC:Rf 0,54 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=492 (M + H)".

Vi du 51(17): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’ :4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-3-metoxybenzoic
TLC:Rf 0,45 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=492 (M + H)".

Vidu 51(19): axit 2-(4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl] -2-oxoetyl} phenyl)-2-metylpropanoic
TLC:Rf 0,55 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=486 (M + H)".

Vidu 51(20): axit 2-(4-{2-[9-(2,4-diflobenzy))-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b] pyridin-7-yl]-2-oxoetyl} phenyl)-2-metylpropanoic
TLC:Rf 0,49 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=504 (M + H)*.

Vidu 51(22): axit 2-(benzyloxy)-4-{2-[9-(2,4-diﬂobenzyl)—5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} benzoic

TLC:Rf 0,56 (metylen clorua: metanol:nu¢c=90:10:1);

MS (FAB, Pos.): m/z=568 (M + H)".
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Vi du 51(23): axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic

‘CH3

@]
A v~
— CO»H
NN o 2
F

F T
LC:Rf 0,37 (metylen clorua: metanol=9:1);
MS (APCI, Pos. 20 V): m/z=492 (M + H)".
Vi du 51(24): axit 2-metoxy-4-{2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } benzoic

-CH3

0O
N=>y O 2
X
F F

TLC:Rf 0,34 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=510 (M + H)".

Vidu 51(25): axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2-metoxybenzoic
TLC:Rf 0,38 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=496 (M + H)".

Vidu 51(26): axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl } -2-metoxybenzoic
TLC:Rf 0,51 (metylen clorua: metanol=9:1);,

MS (APCI, Pos. 20 V): m/z=474 (M + H)".

Vidu 51(27): axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-0xoetyl} -2-metoxybenzoic
TLC:Rf 0,52 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=490 (M + H)".

Vidu 51(28): axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-metoxybenzoic
TLC:Rf 0,50 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=490 (M + H)*.

Viduy 51(29): axit 4-{2-[9-(4-clo-3 -flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-metoxybenzoic
TLC:Rf 0,51 (metylen clorua: metanol=9:1);

MS (APCI, Pos. 20 V): m/z=508 (M + H)".

Vidu 51(31): axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-metoxybenzoic
TLC:Rf 0,51 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=508 (M + H)*.

Vidu 51(32): axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic
TLC:Rf 0,48 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=508 (M + H)".

Vidu 51(35): axit 4-(2-{ 9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl1} -2-oxoetyl)-2-metoxybenzoic
TLC:Rf 0,44 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=496 (M + H)".

Vidu 51(38): axit 4-{2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-mefy1benzoic
TLC:Rf 0,40 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=474 (M + H)".

Vidu 51(39): axit 4-{2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-metylbenzoic
TLC:Rf 0,38 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=474 (M + H)*.

Vidu 51(40): axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metylbenzoic
TLC:Rf 0,38 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=476 (M + H)".

Vidu 51(41): axit 2-metyl-4- {2-0x0-2-[9-(2,4,5-triflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } benzoic

TLC:Rf 0,38 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=494 (M + H)".

Vidu 51(42): axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2-metylbenzoic
TLC:Rf 0,43 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=492 (M + H)".

Vi du 51(43): axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2-metoxybenzoic
TLC:Rf 0,50 (metylen clorua: metanol=9:1);

MS (FAB, Pos.): m/z=492 (M + H)".

Vidu 51(48): axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2-metylbenzoic

CH,
St avt
C|~/j)
S

TLC:Rf 0,41 (metylen clorua: metanol:nu6c=90:10:1);

MS (FAB, Pos.): m/z=480 (M + H)".

Vi du 51(49): axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2-metylbenzoic
TLC:Rf 0,48 (metylen clorua: metanol:nuéc);

MS (FAB, Pos.): m/z=480 (M + H)".

Vi du 51(52): axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl }-2-metylbenzoic
TLC:Rf 0,46 (metylen clorua: metanol:nuéc=90:10:1);

MS (FAB, Pos.): m/z=458 (M + H)".

Vi du 51(53): axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl } -2-metylbenzoic
TLC:Rf 0,35 (metylen clorua: metanol:nu¢c=90:10:1);

MS (FAB, Pos.): m/z=492 (M + H)".
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Vidu 51(54): axit 4- {2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metylbenzoic
TLC:Rf 0,35 (metylen clorua: metanol:nuéc=90:10: D);

MS (FAB, Pos.): m/z=492 (M + H)".

Vidu 51(55): axit 4-{2-[9-(3,4-diflobenzyl)-5 ,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metylbenzoic
TLC:Rf 0,35 (metylen clorua: metanol:nudc=90:10: 1);

MS (FAB, Pos.): m/z=476 (M + H)".

Vidu 51(61): axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[4°,3’ :4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2,6-dimetoxybenzoic
TLC:Rf 0,50 (clorofom: metanol:nudc=50:10: 1);

MS (ESI, Pos. 20 V): m/z=504 (M + H)".

Vidu 51(62): axit 4-{ 2-[9-(4-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4’,3”:4,5]pyrolo[2,3-b]pyridin-7-y1]-2-oxoetyl} -2,6-dimetoxybenzoic
TLC:Rf 0,50 (clorofom: metanol:nuéc=50:10:1);

MS (ESL, Pos. 20 V): m/z=520 (M + H)".

Vidu 51(64): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2,6-dimetoxybenzoic
TLC:Rf 0,23 (etyl axetat: metanol=9:1);

MS (ESI, Pos. 20V): m/z=522 (M + H)*.

Vidu 51(70): axit 4- {2-[9-(3-clobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic
TLC:Rf 0,44 (metylen clorua: metanol:nu¢c=90:10:1);

MS (FAB, Pos.): m/z=520 (M + H)*.

Vidu 51(71): axit 4-{2-[9-(3,5 -diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2,6-dimetoxybenzoic
TLC:Rf 0,40 (metylen clorua: metanol:nu¢c=90:10:1);

MS (FAB, Pos.): m/z=522 (M + H)".

Vidu 51(72): axit 2,6-dimetoxy-4-{2-ox0-2-[9-(2,4,5-triﬂobenzy1)—5,6,8,9-tetrahydr0-
TH-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl} benzoic

TLC:Rf 0,42 (metylen clorua: metanol:nu6c=90:10:1);

MS (FAB, Pos.): m/z=540 (M + H)*.
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Vidu 51(73): axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic
TLC:Rf 0,42 (metylen clorua: metanol:nu¢c=90:10:1);
MS (FAB, Pos.): m/z=538 (M + H)*.
Viduy 51(74): axit 4-{2-[9-(4-clo-3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic
TLC:Rf 0,46 (metylen clorua: metanol:nu¢¢c=90:10:1);
MS (FAB, Pos.): m/z=538 (M + H)".
Vidu 51(75): axit 4-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic
TLC:Rf 0,42 (metylen clorua: metanol:nu¢¢=90:10:1);
MS (FAB, Pos.): m/z=538 (M + H)*.
Vidu 51(77): axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic
TLC:Rf 0,48 (metylen clorua: metanol:nu¢¢c=90:10:1);
MS (FAB, Pos.): m/z=522 (M + H)*.
Vidu 51(78): axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-2,6-dimetoxybenzoic
TLC:Rf 0,88 (etyl axetat: axit axetic: nudc=3:1:1);
MS (ESI, Pos. 20 V): m/z=504 (M + H)".
Vidu 51(79): axit 4-(2-{9-[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2,6-dimetoxybenzoic
TLC:Rf 0,88 (etyl axetat: axit axetic: nuéc=3:1:1);
MS (ESL Pos. 20 V): m/z=526 (M + H)".
Vidu 51(80): axit 4-(2-{9-[(5-clo-2-thienyl)metyl]-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl}-2-oxoetyl)-2,6-dimetoxybenzoic
TLC:Rf 0,88 (etyl axetat: axit axetic: nudc=3:1:1);
MS (ESI, Pos. 20 V): m/z=526 (M + H)".
Vidu 52: axit (4E)-6-metoxy-6-0x0-4-hexenoic

O

CH3
HOzc/\/\/“\O/
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Axit 4-oxobutanoic (5,0 mL, dung dich trong nudc khoang 15%) va trimetyl
phosphoaxetat (7,8 g) duoc hoa tan trong 10 mL nudc, kali cacbonat (4,06 g) duoc bd
sung dong thoi khudy tai 0°C, va hdn hop duge khudy tai 60°C qua dém. BS sung 100
mL dung dich bicacbonat natri bdo hoa trong nuéc vao dung dich ndy, qué trinh chiét
dao pha (etyl axetat, ba 1an) dugc thyc hién, 16p nude dugc tao ra c6 tinh axit (pH4)
véi axit clohydric 1N, va qua trinh chiét (etyl axetat, ba 14n) dugc thyuc hién. L&p hitu
co thu duge duge lam khd béng magie sulfat, va dung méi dugc chung cit loai bo
duéi 4p sudt giam dé thu dugc hop chit cin didu ché (1,01 g) c6 tinh chat vat ly nhu
sau.

TLC : Rf 0,45 (hexan: etyl axetat=1:3);,

'H-NMR(CDCls): § 2,52-2,57 (m, 4 H), 3,74 (s, 3 H), 5,83-5,91 (m, 1 H), 6,89-7,02
(m, 1 H).

Vi du 53: axit (2E)-6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-0x0-2-hexenoic

Hop chit dugc san xudt trong Vi du 52 va hop chét
tetrahydropyridopyrolopyridin duoc san xuit theo Vi du 4 —» Vidu 5 - Vidu 6 —
Vidu 7 — Vidu 1 dugc str dung, ma duoc xtt ly theo Vi du 11 — Vi du 3 dé thu duoc
hop chét can diéu ché c6 tinh chét vat 1y nhu sau.

TLC:Rf 0,29 (n-hexan: etyl axetat=1:3);

MS (FAB, Pos.): m/z=408 (M + H)".

Vidu 53(1): axit (2E)-6-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-0x0-2-hexenoic

Hop chidt dwoc san xudt trong Vi du 52 va hop chit
tetrahydropyridopyrolopyridin dwogc san xuét theo Vi du 4 - Vidu 5 - Vidu 6 —»
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Vidu7 — Vidu I dugc sir dung, ma dugce xit ly theo Vi du 11 — Vi du 3 dé thu duoc
hop chét can didu ché co tinh chét vat ly nhu sau.
TLC:Rf 0,37 (n-hexan: etyl axetat=1:3);
MS (FAB, Pos.): m/z=426 (M + H)".
Vi du 54: axit 6-etoxy-5,5-dimetyl-4,6-dioxohexanoic
O O
N

HO,C 0

CH;
HaC”™ CH,

B6 sung dung dich LDA/THF-etylbenzen-heptan 2,0M (7,88 mL) vao THF
duoc dehydrat hoa (20 mL), hdn hop niy duoc lam ngudi xudng quanh -78°C trong
bon metanol da kho, va dung dich etyl 2-metylpropanoat (1,74 g) trong THF dugc
dehydrat héa (5 mL) dugc bd sung chim timg giot. Sau khi hén hop duoc khudy tai
khoang -78°C trong vong 1 gid, dung dich ndy dugc b sung timg giot vao huyén phu
cuia anhydrit axit suxcinic (1,50 g) trong THF dugc dehydrat héa (5 mL) trong vong 5
phut duéi bon nude da. Sau khi duoc khuéy tai nhi¢t d§ tuong tu trong vong 40 phut,
hdn hop duoc khuéy tai nhi€t do phong trong vong 3 gio. Pat chdm dung dich phan
tng dudi bdn nudc d4, etyl axetat va dung dich bicacbonat natri bdo hoa trong nuéc
duoc bd sung, sau d6 thuc hién viéc chiét. B& sung axit clohydric IN vao pha trong
nuée thu dwge dé didu chinh pH & xung quanh 3, tiép theo 1a chiét bing etyl axetat.
Pha hitu co dugc 1am kho bang natri sulfat khan, va duoc ¢ dic dudi &p suét giam.
San pham thé thu dwoc duoc rira bang diclometan, hop chét thu duoc tir anhydrit axit
suxcinic dugc loai bo béng cach loc, va dich loc thu dugc duge c6 dic dudi ap suit
giam dé thu duoc hop chét cin didu ché (2,22 g) c6 tinh chat vat 1y nhu sau.

TLC : Rf 0,45 (clorofom: etyl axetat : metanol=6:3:1);

'H-NMR (DMSO-dg) : § 1,17 (t, J=7,2 Hz, 3 H) 1,29 (s, 6 H) 2,39 (t, J=6,3 Hz, 2 H)
2,72 (t,J=6,3 Hz, 2 H) 4,10 (q, J=7,2 Hz, 2 H) 12,12 (s, 1 H).

Vidu 55: etyl 6-[9-(3-flobenzyl)-5,6,8,9- tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-2,2-dimetyl-3,6-dioxohexanoat
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Lan lugt bd sung hop chét (355 mg) dugc san xuét trong Vi du 54, trietylamin
(433 pL), 1-hydroxybenzotriazol (199 mg), va 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (288 mg) vao dung dich hop chit (259
mg) dwoc san xuat trong Vi du 1 trong N,N-dimetylformamit (5 ml) tai nhiét do phong,
va hdn hop dugc khudy trong vong 16 gid. B sung nuéc vao hdn hop phén Umg, va
hén hop nay dugc chiét bing etyl axetat, duoc lam kho bang natri sulfat khan, va duogc
cd dic dudi ap sudt giam. Phan con lai dugc tinh ché bang phép séc ky cot silica gel
(hexan : etyl axetat =2 : 1 — 1 : 1) @& thu dugc hop chét cin diéu ché (381 mg) co
tinh chét vat Iy nhu sau.
TLC : Rf 0,49 (hexan: etyl axetat=1:1);
'H-NMR (CDCl): & 1,26 (t, J=7,2 Hz, 3 H) 1,41 (s, 6 H) 2,48 - 2,96 (m, 6 H) 3,75 -
3,97 (m, 2 H) 4,19 (q, J=7,2 Hz, 2 H) 4,49 - 4,68 (m, 2 H) 5,43 - 5,52 (m, 2 H) 6,70 -
7,32 (m, 5 H) 7,76 - 7,87 (m, 1 H) 8,26 - 8,40 (m, 1 H).
Vi du 56: etyl 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-hydroxy-2,2-dimetyl-6-oxohexanoat

- OH 0O
N
w \[(\/ng\o/\cm3

B sung natri bohydrua (3,5 mg) vao dung dich hop chét (22 mg) dugc san
xuét trong Vi du 55 trong metanol (1 mL) dudi bdn nude d4, va hén hop dugc khudy
tai nhiét 40 phong trong vong 2,5 gid. Sau d6, vao hén hop phin tng dugc bd sung

nuéce va axit clohydric 1IN dudi bdn nudc da, tiép theo 1a chiét bing etyl axetat. Pha
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hitu co duoc 1am khod béng natri sulfat khan, va duoc c6 dic duéi ap suét giam dé thu
dugc hop chit can didu ché (22 mg) c6 tinh chat vat Iy nhu sau.

TLC : Rf 0,34 (hexan: etyl axetat=1:1);

'H-NMR(CDCL) : § 1,15 - 1,49 (m, 9 H) 1,50 - 3,74 (m, 8 H) 3,76 - 3,96 (m, 2 H)
4,14 (m, 2 H) 4,46 - 4,68 (m, 2 H) 5,42 - 5,50 (m, 2 H) 6,68 - 7,32 (m, 5H) 7,77 -
7,92 (m, 1 H) 8,23 - 8,35 (m, 1 H).

Viduy 57: axit 6-[9-(3-flobenzyl)-5,6,8,9- tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-3-hydroxy-2,2-dimetyl-6-oxahexanoic

— OH O
N
N [ OH
N 0  HiC” CH,

Hop chit (20 mg) duoc san xuét trong Vi du 56 duoc hoa tan trong 1,2-
dimetoxyetan (0,5 mL) va metanol (0,5 mL), dung dich natri hydroxit trong nudc 1N
(0,5 mL) duge bd sung, va hén hop duge khudy tai nhiét dd phong trong vong 30 phut.
B4 sung nudc va tert-butyl metyl ete vao dung dich phan g, tiép theo 14 chiét, va bd
sung axit clohydric 1N vao pha trong nuéc thu dugc d didu chinh pH & xung quanh 3,
tiép theo 1a chiét sir dung etyl axetat. Pha hitu co dugc 1am kho bing natri sulfat khan,
va dugc ¢ dic dudi ap sut gidm. Phén con lai duoc tinh ché bing phép séc ky 16p
mong (etyl axetat) dé thu dugc hop chét cin didu ché (4 mg) c6 tinh chét vat ly nhu
sau.

TLC : Rf 0,38 (etyl axetat) ;

'H-NMR (CDCl3) : § 1,16 - 1,39(s, 6 H) 1,45 - 2,98 (m, 7 H) 3,22 - 4,10 (m, 3 H) 4,46
- 4,72 (m, 2 H) 5,42 - 5,55 (m, 2 H) 6,70 - 7,35 (m, 5 H) 7,78 - 7,85 (m, 1 H) 8,28 -
8,36 (m, 1 H).

Vidu 58: axit 6-etoxy-6-0xo0-4-hexynoic
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HO,C

Axit 4-pentynoic (2,01g) va hexametylphosphoamit (6,99 mL) dugc hoa tan
trong 80mL cta THF, va LDA (20,1 mL) dugc bd sung timg giot trohg vong 20 phut
dong thoi khudy tai -78°C. Sau khi dung dich nay dugc khudy tai -78°C trong vong 1
gi0, dung dich etyl clorofomat (2,18 g) trong 20 mL cta THF duoc bd sung timg giot
trong vong 15 phit, va hdn hop dwoc khudy tai nhiét do d6 trong vong 30 phut. Sau do,
axit axetic (1,15 mL) dugc bd sung, nhi¢t d0 dugc ning dén nhiét do phong, dung
dich kali dihydro phosphat trong nuéc 10% dugc bd sung, va qué trinh chiét (THF
mot lan, tetrabutyl metyl ete hai lﬁn) duogc thuc hién. Sau khi 16p hitu co thu duoc
dugc lam kho bing magie sulfat, dung mdi dugc chung cit loai bé dudi ap suit gidm
dé thu dugc san phéim thé. San phim thé dugc tinh ché béng phép séc ky cdt silica gel
(A/B = 30% — 45%, A = etyl axetat : axit axetic = 30 : 1, B = n-hexan) dé thu duoc
hop chit cdn didu ché (641 mg) c6 tinh chit vat ly nhu sau.

TLC : Rf 0,50 (hexan : etyl axetat : axit axetic=5:5:0,1);

'H-NMR(CDCL): § 1,31 (t, J = 7,2 Hz, 3 H), 2,67 (s, 4 H), 4,22 (q, T = 7,2 Hz, 2 H).
Vidu 59: etyl axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-0x0-2-hexynoic

0" CH,

=z O

Hop chit (174 mg) dugc san xuét trong Vi du 58 va hop chét
tetrahydropyridopyrolopyridin (300 mg) dugc san xuét theo Vi du 4 — Vi dyu 5 — Vi
du 6 - Vidu 7 — Vi du 1 dugc hoa tan trong 4,3 mL dimetylformamit, 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (245 mg), 1-hydroxybenzotriazol

-231-



20529

monohydrat (196 mg) va trietylamin (355 uL) dwoc 1an lugt bd sung ddng thoi khudy
tai nhiét 46 phong, va hdn hop duge khudy tai nhiét d6 d6 qua dém. Sau khi két thuc
phan tng, nudc duge bd sung, va qua trinh chiét (hexan : etyl axetat = 2 : 1, ba l4n)
dugc thue hién. Lép hitu co thu dugc duge lam kho ba"lng magie sulfat, va dung méi
duoc chung cit loai bé dudi 4p sut giam @ thu duoc san phim tho. San pham tho
dugc tinh ché bang phép sic ky cot silica gel (etyl axetat / hexan = 33% — 54%) dé
thu duoc hop chét cin didu ché (341 mg) c6 tinh chat vat ly nhu sau.

TLC : Rf 0,26 (hexan : etyl axetat=2:1);

'H-NMR(CDCl): § 1,25-1,34 (m, 3 H), 2,43-2,91 (m, 6 H), 3,73-3,96 (m, 2 H), 4,16-
4,25 (m, 2 H), 4,42-4,67 (m, 2 H), 5,43-5,52 (m, 2 H), 6,73-7,34 (m, 5 H), 7,77-7,86
(m, 1 H), 8,27-8,32 (m, 1 H).

Vidu 60: axit 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3”:4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-0x0-2-hexynoic

CO,H

Hop chit dugc san xuit trong Vi du 59 dugc xir ly theo Vi du 3 dé thu duogc
hop chét cin didu ché c6 tinh chét vat 1y nhu sau.
TLC:Rf 0,32 (clorofom: metanol:nudc=50:10:1);
MS (FAB, Pos.): m/z=406 (M + H)".
Vidu 61: etyl 6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3":4,5]pyrolo[2,3-
b]pyridin-7-yl]-6-oxo0-2-hexanoat

3
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Hop chét (109 mg) duoc san xuét trong Vi du 59 dugc hoa tan trong 1,5 mL
cla etyl axetat va 1,5 mL cta hexan, chét xtic tac Lindlar (20 mg) dugc bd sung dong
thoi khudy tai nhiét do phong, va hdn hop duge khudy tai nhiét d6 phong trong vong
4,5 gio dudi moéi truong hydro. Sau khi dung dich phan ing dugc loc bing Xelit (nhén
hi¢u dad ding ky), dung mdéi dugce chung cit loai bo, va phén con lai dugc tinh ché
bang phép séic ky cot silica gel (etyl axetat / hexan = 35% —> 56%) dé thu dugc hop
chit can didu ché (101 mg) c6 tinh chat vét ly nhu sau.

TLC : Rf 0,44 (hexan : etyl axetat=1:1);

'H-NMR (CDCls): 81,25-1,34 (m, 3 H), 2,39-2,67 (m, 2 H), 2,78-3,06 (m, 4 H),3,66-
3,95 (m, 2 H), 4,16-4,23 (m, 2 H), 4,56-4,67 (m, 2 H), 5,43-5,56 (m, 2 H), 5,77-5,84
(m, 1 H), 6,28-6,40 (m, 1 H), 6,73-7,31 (m, 5 H), 7,77-7,85 (m, 1 H), 8,29-8,32 (m, 1
H).

Vidu 62: axit (2Z)-6-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
‘pyr1d0[4 3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-6-0x0-2-hexenoic

Q—Q ™ box

Hop chit dugc san xuét trong Vi du 61 duoc xtr ly theo Vi du 3 dé thu duoc
hop chét can didu ché c6 tinh chit vat ly nhu sau.
TLC:Rf 0,52 (clorofom: metanol=10:1);
'H-NMR(CDCL): § 2,38-2,95 (m, 6 H),3,76-3,97 (m, 2 H), 4,47-4,50 (m, 2 H), 5,46-
5,51 (m, 2 H), 5,88-6,15 (m, 2 H), 6,71-7,31 (m, 5 H), 7,77-7,87 (m, 1 H), 8,29-8,34
(m, 1 H).
Vi du 63: metyl 2-(benzyloxy)-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} benzoat
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0
QQNW(\O/\(O
NN §

F\ : J O~cH,

Hop chit dugc san xuét theo Vi du 49 sir dung metyl 2-(benzyloxy)-4-
bromobenzoat clia metyl 2-clo-4-iodobenzoat dugc xur ly thém theo Vi du 50. Hop
chit thu duogc va hop chét tetrahydropyridopyrolopyridin dugc san xuét theo Vi du 4
—> Vidu5— Vidu6 — Vidu7 — Vidu 1 duge st dung, ma duoc xir ly theo Vi du
11 dé thu dugc hop chét cin didu ché.

Vi du 64: metyl 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-y1]-2-oxoetyl}-2-hydroxybenzoat

OH
Qﬁ”ﬁ(\g\(‘)
=N {
F

O~ch,

B6 sung 5% paladi cacbon (7 mg, 10% theo trong lugng) vao 1,24 mL dung
dich trong metanol/THF (1:1) ctia hop chét (70 mg) duoc san xuét trong Vi du 63, va
hén hop dugc khudy tai nhiét d6 phong trong vong 3 gio dudi mdi trudong hydro. Sau
khi dung dich phan ting loc bang Xelit, dung mdi duge cb dic dudi &p suét giam. Phin
con lai thu duoc duoc tinh ché béng cot silica gel (hexan / etyl axetat = 70 : 30 - 40 :
60) dé thu dugc hop chét can didu ché (55,2 mg) c6 tinh chit vét ly nhu sau.

'H-NMR (CDCL): § 2,68, 2,83, 3,61, 3,72, 3,83, 3,94, 4,34, 4,69, 5,35, 5,36, 6,58-
6,90, 6,90-7,00, 7,03-7,13, 7,20-7,29, 7,68-7,85, 8,28-8,31, 10,73, 10,77.

Vi du 65: axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-hydroxybenzoic
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OH
QA O~
F

Bé sung dung dich natri hydroxit trong nuge IN (1,5 mL) vao 3,0 mL dung
dich hop chat (53,8 mg) duoc san xuét trong Vi du 64 trong dimetyl ete/metanol (1:1),
hén hop duoc khudy tai nhiét do phong trong vong 2,5 gio, va tai 50°C trong vong 3
gi0, va gift tai nhiét d phong qua dém. Ngay tiép theo, hdn hop thu duge duge khudy
lai & 50°C trong vong 5 gid, va nudc duoc bd sung vao dung dich phan ung. Sau khi
dugc rira bang tert-butyl metyl ete, axit clohydric IN dugc bd sung véo 16p trong
nude dé tao dung dich c¢6 tinh axit (pH 3), va hén hop thu duoc duogc chiét hai 1an st
dung etyl axetat. L6p hitu co duoe chiét duoc ria bang dung dich natri clorua trong
nudc bao hoa, va duge 1lam kho béng magie sulfat khan, va dung dich thu dugc béng
cach loc dugc c6 dic dudi ap sudt giam @& thu dugc hop chét cin diéu ché (46,6 mg)
cé tinh chét vat Iy nhu sau.
TLC:Rf 0,16 (metylen clorua: metanol: nuéc=90:10: 1);
MS (FAB, Pos.): m/z=460 (M + H)".
Vidu 65(1)

Axit [3-(benzyloxy)—4-(metoxycacbonyl)phenyl] axetic dugc san xuét trong
Vi du 63 va hop chét tetrahydropyridopyrolopyridin dugc san xuét theo Vi du 4 — Vi
du5— Vidu6 — Vidu7 — Vidu 1 duge sit dung, ma dugc xtt 1y theo Vidu 11 —
Vi du 3 dé thu dugc hop chét sau.
Vidu 65(1): axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} -2-hydroxybenzoic
TLC:Rf 0,16 (metylen clorua: metanol: nudc=90:10: 1);
MS (FAB, Pos.): m/z=478 (M + H)".
Vi du tham khao 2: 9-(3-ﬂobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4',3':4,5]pyrolo[2,3-
b]pyridin-7-carboxamit
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9-(3-Flobenzyl)-6,7,8,9-tetrahydro-5H-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin
(100 mg) dugc san xuét theo Vi du 1, va trietylamin (263 pL) dugc hoa tan trong 3
mL ctia metylen clorua, trimetylsilyl isoxyanat (311 mg) dugc bd sung ddng thoi
khuéy tai nhiét do phong, va hén hop duoc khuéy tai nhi¢t d6 phong trong vong 10
phit. B4 sung dung dich bicacbonat natri bdo hoa trong nuéc vao dung dich nay, va
qua trinh chiét (metylen clorua, mét 14n) duge thuc hién. Lép hitu co thu duge duoc
lam khd bing magie sulfat, va dung méi dugc chung cit loai bo dudi &p sudt giam dé
thu duoc san pham thd. San phim thé dugc thodt nuée nho etyl axetat va dugc rira, va
duoc sdy dudi ap sudt giam dé thu duge hop chét can didu ché (72 mg) c6 tinh chat
vét ly nhu sau.

TLC : Rf 0,28 (clorofom : metanol=10:1);

'H-NMR (DMSO-de): § 2,67-2,73 (m, 2 H), 3,58-3,67 (m, 2 H), 4,50 (s, 2 H), 5,43 (s,
2 H), 6,17 (s, 2 H), 6,90-7,37 (m, 5 H), 7,84-7,91 (m, 1 H), 8,17-8,21 (m, 1 H).

Vi du tham khao 2(1) - Vi du tham khao 2(2)

Hop chit tetrahydropyridopyrolopyridin twong tung véi 9-(3-flobenzyl)-
6,7,8,9-tetrahydro-5SH-pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin dugc st dung, ma dugc
xir Iy theo Vi du tham khao 2 d thu dwoc hop chét sau.

Vi du tham khao 2(1): 9-{[2-(triflometyl)-1,3-thiazol-5-yl]metyl}-5,6,8,9-tetrahydro-
TH-pyrido[4',3":4,5]pyrolo[2,3-b]pyridin-7-carboxamit

TLC:Rf 0,36 (clorofom: metanol: nu¢c=100:10:1);

MS (ESL Pos. 20 V): m/z=382 (M + H)".

Vi du tham khao 2(2): 9-{[4-metyl-2-(triflometyl)-1,3-thiazol-5-ylJmetyl}-5,6,8,9-
tetrahydro-7H-pyrido[4',3"4,5]pyrolo[2,3-b]pyridin-7-carboxamit

TLC:Rf 0,37 (clorofom: metanol: nu¢c=100:10:1);

MS (ESI, Pos. 20 V): m/z=396 (M + H)".
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Vi du 66: Do hoat tinh ttc ché ENPP2y

10 uL cta dung dich hop chét thir nghiém (10% dimetyl sulfoxit) tai m&i ndng
d6 va 40 pL cia dung dich ENPP2 & ngudi ¢6 ndng d6 5 pg/mL (dung dich dém A:
100 mmol/L Tris-HCI (pH 9,0), 500 mmol/L NaCl, 5mmol/L. MgCl,, 0,05% Triton X-
100) dugc tron 1an, 50 uL cia dung dich 16:0-lysophosphatidylcholin (LPC) ndng d6
2 mmol/L (dung dich dém A) dugc bd sung thém dé phéan tng & 37°C trong vong 24
gio. Sau d6, bd sung 90 pL dung dich dém cta phép do (0,5 mmol/L. aminoantipyrin,
0,3 mmol/L. N-etyl-N-(2-hydroxy-3-sulfopropyl)-3-metylanilin, 1U/mL peroxidaza,
3U/mL cholin oxidaza, 100 mmol/L Tris-HCI (pH 8,5), 5 mmol/L CaCl,) vao 10 uL
dung dich phan tmg d€ phan tmg tai 37°C trong vong 20 phut, va viéc xac dinh phé ké
duoc thuc hién tai 555 nm.

St dung dudng cong tiéu chuin, luong san phim cholin (hoat tinh enzym)
trong mdi hop chat thir nghiém duoc tinh toan, va ty 1¢ e ché hoat tinh ctia mai hop
chat thir nghiém dugc tinh toan, trong d6 hoat tinh enzym trong trong kiém soat
duong ma hop chét thu nghiém khong duoc bd sung, 1a ty 18 (c ché 0%, va hoat tinh
enzym trong kiém soat 4m ma hop chit thir nghiém va ENPP2 & ngudi duge bd sung,
14 ty 1& tc ché 100%. Ngoai ra, cAn nhic hop chit duge thé hién trong Bang 3, gia tri
ICso dugc tinh todn tir tbe dd hoat tinh trc ché & m&i ndng ds.

Két qua

T Bang 2, hop chét theo séng ché dugc xac dinh 1a c6 ty 18 tc ché ENPP2
tham chi & 1 puM va, tir gi4 tri ICso ctia Bang 3, hop chit nay c6 hoat tinh trc ché
ENPP2y rd rang.
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Bang 2
, Téc dd e ché ENPP2 (%) ) , Téc do rc ché ENPP2 (%)
Vi du ) (1pM) Vi du sO (1uM)
2 67.70 31(170) 97.95
3(19) 95.09 31(188) 98.85
9(26) 59.32 31(189) 99.35
9(28) 76.57 31(128) 99.05
9(31) 82.37 31(129) 99.75
9(33) 64.87 31(142) 98.62
9(59) 69.26 31(152) 99.09
12(27) 91.89 31(160) 99.47
15 84.11 31(162) 99.54
18(1) 89.63 31(181) 98.69
23 96.25 31(182) 98.90
31(45) 99.21 35(96) 99.49
31(32) 98.15 48(18) 97.36
31(34) 98.61 51(23) 96.19
31(58) 99.05 51(24) 97.46
Béng 3
. < Hoat tinh rc ché ENPP2 . P Hoat tinh (rc ché ENPP2
Vi du SO ICso (uM) Vi du SO ICso (uM)
3 0.034 31(140) 0.011
9 0.091 31(169) 0.013
9(2) 0.016 35(2) 0.11
12(42) 0.0096 35(122) 0.035
12(97) 0.0067 48(8) 0.026
20 0.083 48(9) 0.025
31(24) 0.005 51(48) 0.0078
31(127) 0.011

Viduy 67: Phép ki€m tra chitng dau ndi niéu dao & xuc gidc dudi ctia chudt

Chuét duc SD (Crl: CD(SD), ctia Phong thi nghiém Nhat Ban Charles River
Labratories Japan, 7-10 tudn tudi) duge do xtic gidc bing viéc dung dudi da 1,5 g/kg
uretan & sau cd. Sau khi rach ¢ gita dong mach cd, dng thong ven vung hong cho viéc
dung trong tinh mach duogc dua vao. Phin bung thép hon dugc rach & gitta, va niéu
dao duoc thit & quanh xwong mu. Ong thong niéu dao dé kiém tra chimg dau ndi niéu
dao, duoc gén v6i vong dai cb tai phia diu va dugc nap dﬁy béng nudc mudi sinh ly
dugce dua vao niéu dao qua bang quang bi rach phia trén, va sy thit dugc cb dinh tai

phin ¢ bang quang. Ong théng niéu dao dugc két ndi véi bo chuyén dbi ap suét
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(duoc san xudt bai Nihon Kohden Corporation), va chitng dau ndi niéu dao duoc kiém
tra. Xem xét chimg dau noi niéu dao, dau tién, nuéc mudi sinh ly dugc bom vao niéu
dao d& diéu chinh & khoang 20 mmHg, sau do, duoc x4c nhin réng chung dau noi
niéu dao dugc gidm bét va duoc 6n dinh (sw gidm 4p suit trong vong 10 phut trong
pham vi 0,75 mmHg), va cac c4 thé thu nghiém c6 4p suét nodi én dinh tai 10 mmHg
hodc cao hon duge sir dung trong thir nghiém. M&i hop chit dugc mé ta trong Vi dy 3
(liéu: 0,1, 0,3, 1,0 mg/kg) va hop chét duge mé ta trong Vi du 31(24) (lidu: 0,03, 0,1,
0,3 mg/kg) dugc dung trong tinh mach va, sau khoang 30 phut, 1mL somnopentyl
duoc dung trong tinh mach. Téc do giam ching dau ndi niéu dao (%) duoc tinh toan
dua trén chimg dau ngi ni¢u dao sau khi dung hop chét theo séng ché, trong do gia tri
thu dugc bang viéc trir di gid tri chuin (gia tri t6i thidu cta chimg dau noi nicu dao
trong vong 10 phut sau khi ding somnopentyl) tir gia tri ctia chimg dau ndi niéu dao
trude khi ding hop chét theo sang ché (0 phut) 1a 100%.
Két qua

Hop chit dugc mé ta trong Vi du 3 (Fig. 1) va hop chét dugc mo ta trong Vi
du 31 (24) (Fig. 2) d4 giam déng ké chimg dau ndi niéu dao.
Vidu bao ché 1

Céc thanh phén tuong tmg sau ddy duoc tron 1an va dugc nén bdi phuong
phép truyén théng dé thu duoc 10000 vién nén, mdt vién nén chira 5 mg hoat chét.

-AXit 6-0x0-6-[9-(3-phenylpropyl)-1,3,4,9-tetrahydro-2H-B-carbolin-2-yl]

hexanoic 50 g

-Carboxymetylxeluloza canxi (chit chéng phan ra) 20 g

‘Magie stearat (cht chdng bdi tron) 10 g

‘Vi tinh thé xeluloza 920 g
Vi du bao ché 2

Céc thanh phén twong tmg sau ddy dugc tron 1in theo phuong phép truyén
thdng, dung dich duogc khir trung biang phuong phép truyén thdng, va mdi 5 mL dugc
nap vao éng thudc tiém, va dugc lam déng kho bing phwong phap truyén théng dé thu

duoc 10000 dng thude tiém, mot dng thude tiém chira 20 mg thanh phan hoat chét.
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*AXit 6-0x0-6-[9-(3-phenylpropyl)-1,3 ,4,9-tetrahydro-2H- B-carbolin-2-yl]
hexanoic 200 g

-Mannitol 20 g
‘Nuéc cat 50 L
Kha néng tmg dung trong céng nghiép

Hop chét theo sang ché c6 hoat tinh trc ché ENPP2, va hitu ich ¢ phong nglra

hodc di€u tri chirg r6i loan bai tiét nudc tidu va/hodc cai thién triéu chimg cua né.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (1):

trong d6 R! 12 nguyén tir halogen, nhém C1-4 alkyl, nhém C1-4 alkoxy, nhom C1-4
haloalkyl, nhém C1-4 haloalkoxy, nhém carboxy, nhém xyano, nhém Cl1-3
alkylsulfonyl, nhém carbamoyl, hodc

(R1'1)mE_

trong d6, vong AS 1a vong don c6 tir 5 dén 7 canh, E 1a lién két, nhém metylen hodc
nguyén tr oxy, R'"' 1a nguyén tir halogen, nhém C1-4 alkyl, nhém C1-4 alkoxy, nhém
C1-4 haloalkyl hodc nhém C1-4 haloalkoxy, va m 14 s& nguyén tir 0 &n 3, mién la cac
nhém lan lugt dwoc diic trung boi cac R ¢6 thé gidng hodc khéc nhau,

R? 1a nguyén tir hydro, nguyén tit halogen, nhém C1-4 alkyl, nhém C1-4 alkoxy hodc
nhém C1-4 haloalkyl, R® 12 nhém C1-4 alkyl, R* 1 nguyén tir hydro hodc nhém C1-4
alkyl,

vong A la (i) vong cacbon don vong C3-7, (ii) vong cacbon hai vong C8-10, (iii) di
vong don vong c6 tir 4 dén 7 canh chita 1 dén 4 nguyén tr khac loai dugc chon tur
nguyen tir oxy, nguyén tit nito va nguyén tr Ivu huynh, hodc (iv) vong di vong hai
vong c6 tir 8 dén 10 canh chira 1 dén 4 nguyén tr khéc loai duoc chon tir nguyén tr
oxy, nguyén tr nito va nguyén tIr luu huynh, X 1a nguyén tr nito hodc nguyén tir
cacbon, T 1a lién két, hoic nhém C1-4 alkylen mach théng, hodc nhom C2-4 alkenylen
hodc nhém C2-4 alkynylen, tity ¥ dugc thé bang mét hodc hai RS,

trong do, R® 12 nhém C1-4 alkyl, nhém hydroxyl hodc nhém amin, U 1a (i) nhém
metylen, (ii) nguyén tir oxy, (iii) -NRS- , trong d6 R® 1a nguyén tir hydro hoic nhém

metyl hodc (iv) vong don vong c6 tir 3 dén 7 canh, hoic vong cacbon ¢ cdu ndi C5-
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10, hozc vong di vong c6 cdu ndi c6 tir 5 dén 10 canh, tlly ¥ duoc thé bing mot dén
nam R’, trong d6 R’ 1a nguyén tir halogen, nhém C1-4 alkyl, nhém hydroxy, nhém
0x0, nhém C1-4 alkoxy, nhém C1-4 haloalkoxy, nhém xyano ho3c nhém benzyloxy,
Y 1a (i) lién két, hodc (ii) nhém C1-3 alkylen mach théng hoic nhém C2-3 alkenylen,
tiy y duoc thé bing mot hogc hai R, trong d6 R® 1a nhém metyl, W 1a lién két hoic
nhém C1-3 alkylen mach thing, Z 1a nhém metylen, nguyén tir oxy hoic nguyén tur
luu huynh tiy y duge oxy héa, q 1a sb nguyén tir 1 dén 4, r 1a s6 nguyén tir 0 dén 5, va
t 1a s6 nguyén tir 0 dén 2, min 1a cic nhém 14n lugt dugc dic trung boi nhidu R, R?,
R3, R%, R7 va R® ¢4 thé gidng nhau hodc khac nhau, va hai R3 va RS lién két vé6i cung
nguyén tir cacbon cé thé cling v&i nguyén tir cacbon lién két nay dé 1an luot tao thanh
C3-5 xycloalkyl; va

mudi ctia n6 hoic solvat cta no.

2. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc (I1):

(RZ)q — R3a R3b
T~
<\X
N Y. T. OR*
/
z—W jo( o) (I

R")

trong d6 mdi R va R doc 1ap 1a nguyén tir hydro hoic nhém metyl, va cac ky hiéu
khéc 1a nhu duge x4c dinh trong diém 1, mién 1a R va R3 c6 thé cing v6i nguyén ti
cacbon ma chung lién két dé tao thanh xyclopropyl.

3. Hop chét theo diém 2, trong d6 Y 14 nhém C1-3 alkylen mach thing tuy y duoc thé
béng mot hoic hai R8, trong d6, R® 14 nhu dugc x4c dinh theo diém 1.

4. Hop chét theo diém 3, trong d6 X 13 nguyén ti nito.

5. Hop chit theo diém 3, trong d6 X 1a nguyén tir cacbon.

6. Hop chét theo diém 4, trong d6 R* 1 nguyén tir hydro.

7. Hop chit theo diém 6, trong d6 hop chét nay c6 cong thue (IV-2):
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Ut
(R1)r\®J \([D( T (V-2)

trong d6 U' 1a vong don c6 tir 5 d&n 7 canh hodc vong cacbon c6 ciu ndi C5-10, tuy y
dugc thé bing mot ¢én niam R7, trong d6, R” 1a nhu dwoc x4c dinh theo didm 1,

Y! 1a nhém metylen hodc nhém etylen, tiy y duoc thé béng mot ho#c hai R®,
T' 1a lién két, hodc nhém metylen hodc nhém etylen, tlly y dugc thé bing mot hoic
hai R®, R va R® mdi trong s chung ddc 1ap 1a nguyén tir hydro hodc nhém metyl,
hodc R va R® ciung véi nguyén tir cacbon ma ching lién két dé tao thanh
xyclopropyl va céc ky hiéu khac nhu dugc x4c dinh trong diém 1.
8. Hop chit theo diém 7, trong d6 Y' 12 nhém metylen khong duoc thé, va T! 14 lién
két hodc nhém metyl khong dugc thé.
9. Hop chit theo diém 7, trong d6 vong cacbon c6 cdu ndi C5-10 trong vong cacbon
c6 cdu ndi C5-10 tuy ¥ dugce thé bing tir mot dén nam R7 13 bixyclo[2.2.1]heptan hodc
bixyclo[2.2.2]octan.
10. Hop chét theo diém 7, trong d6 don vong c6 tit 5 dén 7 canh trong don vong co tir
5 &én 7 canh tuy ¥ duoc thé bing tir mot dén ndm R 14 (i) vong cacbon don vong C5-
7 hodc vong di vong don vong c6 tir 5 dén 7 canh chira tir mot dén bén nguyén tir khac
loai dugc chon tir nguyén tir oxy, nguyén tr nito va nguyén tir lvu huynh.,
11. Hop chét theo diém 10, trong d6 vong cacbon don vong C5-7 1a benzen,

xyclopentan hodc xyclohexan.

12. Hop chét theo diém 6, trong d6 hop chét nay ¢ cong thirc (IV-3):

(R2)q\\ R3a R3b

N Y\U(
oy T
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trong d6 tat ca cac ky hidu la nhu duoc xéc dinh trong diém 7.

13. Hop chét theo diém 6, hop chit nay c6 cong thic (V):

Qﬁ ~
OH \
Z”‘W RSa RSb

(R1)r@

trong d6 U? 1a nhém metylen, nguyén tit oxy hoic mdi -NRS-, R% va R doc lap 1a
nguyén tir hydro hogc nhém metyl, cac ky hiu khac 1a nhu duge x4c dinh trong diém
1, mién la R® va R% c6 thé cling v6i nguyén tir cacbon ma ching lién két d8 tao thanh
xyclopropyl.
14. Hop chit theo diém 7, trong d6 vong A 1a vong cacbon don vong C5-6 hodc vong
cacbon hai vong C9-10.
15. Hop chét theo diém 7, trong d6 vong A 14 (i) vong di vong don vong ¢ tir 5 dn 6
canh chira tir mdt dén bdn nguyén tir khac loai duge chon tir nguyén tir oxy, nguyén tir
nito va nguyén tt luu huynh, hoc (i) vong di vong hai vong 9 dén 10 canh chira tir 1
dén 4 nguyén tir khac loai dugc chon tir nguyén tir 0Xy, nguyén tr nito va nguyén tir
luu huynh.
16. Hop chét theo diém 14, trong d6 vong cacbon don vong C5-6 la xyclopentan,
xyclohexan, xyclohexen hodc benzen, va vong cacbon hai vong C9-10 13 naphtalen.
17. Hop chét theo diém 15, trong d6 vong di vong don vong ¢6 tir 5 dén 6 canh chta
tir mot ¢én bbn nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén tir nito va
nguyén tir luu huynh 1a thiophen, furan, pyrazol, isooxazol, thiazol hoc pyridin, va
vong di vong hai vong tir 9 d&&n 10 canh chua tir mot dén bén nguyén ti khac loai
dugc chon tir nguyén tir oxy, nguyén tlr nito va nguyén tir luu huynh 1a benzothiophen,
indol hodc imidazopyridin.
18. Hop chét theo diém 16, trong d6 hop chét c6 cong thic (IV-2) la:
(1) axit cis-4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3’:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} xyclohexancarboxylic,
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(2) axit trans-4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-y1]-2-oxoety1}xyclohexancarboxylic,
(3) axit trans-4-{2-[9-(4-clorobenzyl)-5 ,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl] -2-oxoetyl}xyclohexancarboxylic,
(4) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-

pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic,

(5) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic,

(6) axit 4-{2-oxo-2-[9-(2,4,5-triﬂobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]etyl} bixyclo[2,2,2]octan-1-
carboxylic,

(7) axit 4-{2-[9-(4-clorobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic,

(8) axit 4-{2-[9-(4-clo-2-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic,

(9) axit (1R,3R)-3-{2-[9-(4-clo-2-ﬂobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(10) axit (1R,3R)-3-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(11) axit (1R,3R)-3-{2-[9-(3-clo-4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1,2,2-
trimetylxyclopentancarboxylic,

(12) axit 4-{2-[9-(3-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,1]heptan-1-
carboxylic,

(13) axit 4-{2-[9-(2,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
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pyrido[4°,3°:4,5]pyrolo[2,3-b] pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,1]heptan-1-
carboxylic,

(14) axit trans-4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl}-1-
metylxyclohexancarboxylic,

(15) axit trans-4-{2-[9-(4-clorobenzyl)-5 ,6,8,9-tetrahydro-7H-
pyrido[4’,3":4,5]pyrolo[2,3-b]pyridin-7-y1]-2-oxoetyl}-1-
metylxyclohexancarboxylic,

(16) axit 2-metoxy-4-{2-o0x0-2-[9-(2,4,5-triflobenzyl)-5 ,6,8,9-tetrahydro-7H-
pyrido[4°,3:4,5]pyrolo[2,3-b]pyridin-7-yl]etyl } benzoic,

(17) axit 4-{2-[9-(3,4-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3”:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2,2]octan-1-
carboxylic,

(18) axit 4-{2-[9-(4-flobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo [2,2,1]heptan-1-
carboxylic,

(19) axit 4-{2-[9-(4-clorobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3":4,5]pyrolo[2,3-b]pyridin-7-yl]-2-oxoetyl} bixyclo[2,2, 1]heptan-1-
carboxylic, hodc

(20) axit 4-{2-[9-(3,5-diflobenzyl)-5,6,8,9-tetrahydro-7H-
pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2-oxoetyl}-2-metoxybenzoic.

19. Hop chét theo diém 16, trong d6 hop chit c6 cong thirc (V) 1a axit 6-[9-(3-
flobenzyl)-5,6,8,9-tetrahydro-7H-pyrido[4°,3°:4,5]pyrolo [2,3-b]pyridin-7-yl]-2,2-

dimetyl-6-oxohexanoic.

20. Hop chit theo diém 17, trong d6 hop chét nay c6 cong thire (IV-2) I axit 4-(2-{9-
[(5-clo-3-thienyl)metyl]-5,6,8,9-tetrahydro-7H-pyrido[4’,3 :4,5]pyrolo[2,3-b]pyridin-
7-yl}-2-oxoetyl)-2-metylbenzoic.

21. Hop chét theo diém 12, trong d6 hop chét c6 cong thirc (IV-3) 1a:

(1) axit cis-4-(2-{9-[(2,5-dimetyl-1 ,3-thiazol-4-yl)metyl]-1,3,4,9-tetrahydro-
2H-B-carbolin-2-yl}-2-oxoetyl)xyclohexancarboxylic, hodc
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(2) axit rel-[(2R,6S)-4-(2-{9-[(5-clo-2-thienyl)metyl]-1,3,4,9-tetrahydro-2H-p-
carbolin-2-yl}-2-oxoetyl)-2,6-dimetyl-1-piperazinyl]axetic.

22. Dugc phim chua hop chét c6 cdng thie (I) nhu duge x4c dinh trong diém 1, hodic

muobi cua né hodc solvat ciia né 1am hoat chat.
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