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Céc hop chat c¢6 cong thirc chung I 14 cac chat d6i khang thy thé glutamat huéng chuyén
hoa (cac chat diéu bién di lap thé 4m) dé dung dé diéu tri bénh lo au va ching dau, bénh
tram cam, hoi ching Fragile-X, cac chtng rdi loan phd tu ky, bénh Parkinson, va bénh trao
nguoc da day thuc quan (GERD). Ngoai ra, sang ché con dé cap dén quy trinh diéu ché
hop chét va dugc pham chtra hop chat nay.
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Linh vuc k§ thuat dwgc dé cap

Sang ché d& cap dén din xuét etynyl ¢ cong thic I:
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trong do:

R! 13 hydro hoic F;

n bang 1 hoic 2

hodic mubi cong axit dugc dung clia né.

Céc hop chit dugc uu tién 13 cac hop chét, trong d6 (R'), 12 hydro, 3-flo, 4-flo hodc
2,5-diflo. Ngoai ra, sang ché con dé cap dén quy trinh diéu ché hop chét nay va

dugc phim chira né.
Tinh trang ky thuit cia sang ché

Hién da bit ngd phat hién ra ring hop chét c6 cong thirc chung I 1a chit ddi
khéng thu thé glutamat huéng chuyén héa (NAM = negative allosteric modulators:
chit didu bién di 1ap thé am). Céc hop chét c6 16i chinh twong ty nhin chung da
duge mb ta 1am chit didu bién di 1ap thd dwong ca thy thé mGIluRS. Bét ngd 13, da
phét hién ra rang céc chit d6i khang mGIuRS hiéu nghiém cao thu dugc thay vi cac
chét diéu bién di lap thé dwong mGIuRS5, ¢6 dic tinh duge ly hoan toan d6i nguoc
néu so véi cac chat diéu bién di 1ap thé dwong.

Chét diéu bién di 1ap thé duong (positive allosteric modulator: PAM) cua
mGIuRS5 1am hoat tinh cia thu thé ting (sw huy dong CaZ*) khi c6 mait ndéng do
glutamat khong ddi, trong khi chét dbi khang bién cdu (chét diéu bién di 1ap thé am,

NAM) lam giam sy hoat hoa thu thé. Cac hop chit c6 cong thic I dugc phan biét
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bing cac dic tinh co gid tri tri liéu. Ching c6 thd dugc sir dung dé diéu tri bénh lo
4u va chimg dau, bénh trdm cam, hdi chiing Fragile-X, c4c ching rdi loan phd tu

ky, bénh Parkinson, va bénh trao nguoc da day thuc quan (GERD).

Trong hé than kinh trung wong (CNS), qua trinh dén truyén cac kich thich
dién ra thong qua sy twong tic ciia chét truyén thn kinh, ma dugc truyén di béi

noron, v4i thy thé than kinh.

Glutamat 12 chét dan truyén than kinh kich thich chinh trong ndo va déng vai
trd duy nhét trong rat nhidu chirc ning hé than kinh trung wong (CNS). Céc thy thé
tiép nhan kich thich phu thudc glutamat dugc chia thanh hai nhém chinh. Nhom
chinh thér nhét, goi la cac thu thé huéng ion, tao ra cac kénh ion dugc kiém soat
bang phéi tir. Cac thy thé glutamat huéng chuyén héa (mGluR) thudc nhém chinh

thir hai va, ngoai ra, con thudc ho céc thu thé két cip vai protein G.

Hién tai, tAm thanh vién khac nhau cia mGIuR nay da dugc biét va trong s6
d6, c6 mot sb thanh vién c6 cac kiéu phu. Dya trén 4o tuong dong v& trinh tu, co
ché tai nap tin hiéu va d chon loc chi van ciia chung, tim thy thé nay co thé dugc

chia tiép thanh ba phan nhém:

mGIluR1 va mGluR5 thudc nhém I, mGluR2 va mGluR3 thudc nhom II va
mGluR4, mGluR6, mGluR7 va mGluR8 thugc nhém III.

Chét didu bién di lap thé 4m cia thy thé glutamat huéng chuyén héa, thuge
nhém tht nhét, c6 thé dwoc st dung dé phong hoic didu tri rbi loan than kinh cp
tinh vd/hoic man tinh nhu bénh Parkinson, hdi ching Fragile-X (Fragile-X
syndrome), c4c 161 loan tu ky, céc r6i loan nhan thirc va cac ching thiéu tri nhd,
cling nhu dau man tinh va cAp tinh va bénh trao nguoc da day thuc quan

(gastroesophageal reflux disease: GERD).

Céac chi dinh c6 thé didu tri khdc 1 chirc ning ndo bi han ché do phiu thuat
hodc cdy ghép nbi tit giy ra, ngudn cung cdp mau cho ndo bi han ché, céac ton
thwong cot séng, cac tbn thuong dau, chimg thiéu oxy méau do c6 thai, chitng ngimg
tim va gidm glucoza huyét. Céc chi dinh c6 thé didu tri khac 13 bénh thiéu méu cuc
b0, chirng mua giat Huntington, bénh xo cting cdt bén teo co (ALS), chimg sa sit tri
tué do AIDS gdy ra, cac tdn thuong mét, bénh vong mac, bénh Parkinson tu phat

hoic bénh Parkinson do thudc géy ra cling nhu c4c tinh trang bénh Iy ma dan dén
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cac chirc ning thiéu hut glutamat, vi du, ching co ciing co, chiing co gidt, chung
nhirc nira dau, chirng khong kiém ché dugc ti€u ti€n, ching nghién nicotin, ching

nghién opiat, bénh lo du, ching ndn, ching roi loan vén dong va bénh trdm cam.

Céc rbi loan c6 nguyén nhén hoan toan do hosc mot phan do mGIuRS 13, vi
duy, qué trinh thoéi hdéa hé than kinh cép tinh, do chén thwong va man tinh, nhu bénh
Alzheimer, ching sa sGt tri tué tudi gia, bénh Parkinson, chimg mua giat
Huntington, bénh xo clng cdt bén teo co va bénh da xo ciing, bénh tdm thin nhu
bénh tAm than phan liét va bénh lo au, bénh trdm cim, chiing dau va ching nghién
thudc (Expert Opin. Ther. Patents (2002), 12, (12)).

Chét dbi khang mGIuRS5 chon loc dic biét hitu dung cho viée didu trj cac rdi
loan trong d6 sw giam hoat héa thu th8 mGIuRS5 13 mong mudn, nhu bénh lo 4u va
chitng dau, bénh trdm cam, hoi chitng Fragile-X, c4c chiing rbi loan phd tu ky, bénh

Parkinson, va bénh trao ngugc da day thuc quan (GERD).
Ban chit k§ thuit ciia sang ché

Muc dich cta sang ché 1a d& xuét hop chét c6 cong thuc I va mudi dugc dung
cua no, hgp chét néu trén 13 hoat chit 1am thudc va quy trinh diéu ché céac hop chét
nay. Cac muc dich khac ciia séng ché 13 dé xuét thubc chira hop chét theo sang ché
va quy trinh bao ché thubc nay cling nhu st dung hop chét nay dé kiém soat hoiic
ngan ngira rbi loan do thu thé mGIuR5 (NAM) gay ra, 1a bénh lo 4u va chung dau,
bénh trAm cam, hoi chung Fragile-X, cic ching rdi loan phd tu ky, bénh Parkinson,
va bénh trao ngugc da day thuc quan (GERD), va ching bénh tuong ing, dé bao

ché thudc twong ung.

Céc hop chét cia sang ché nhin chung d3 dugc md ta trong tai lidu vién dan
1 (WO2011128279) 1am chét didu bién di 14p thé dwong clia thy thé mGluRS5. Hau
hét cac hop chét twong ty dugc minh hoa dugc gén vao vong cé 5 hodc 6 canh. Bt
ngd 13, da phat hién ra ring cac hop chét c6 c& vong nhd hon, vong c6 4 canh, va ¢
c4u hinh héa hoc 14p thé tuyét déi cua vong hai vong (1R,5S), 1a cac chit d6i khang
mGIluRS c6 mirc hiéu nghiém cao, c6 dac tinh duge ly hoan toan ngugc véi déc tinh
duge 1y duge mod ta trong WO2011128279 néu so véi cac chit diéu bién dj lap thé

duong.
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Mot phuong 4n clia sang ché 13 cac hop chit c6 cong thic I, vi du cac hop

chat sau:

(1S,5R)-2-metyl-4-(5-(phenyletynyl)pyridin-2-yl)-2,4-diazabixyclo[3.2.0]

heptan-3-on;

(1R,5S)-2-(5-((4-flophenyl)etynyl)pyridin-2-yl)-4-metyl-2,4-diazabixyclo
[3.2.0]heptan-3-on;

(1R,5S)-2-(5-((3-flophenyl)etynyl)pyridin-2-yl)-4-metyl-2,4-diazabixyclo
[3.2.0]heptan-3-on; hodc

(1R,55)-2-(5-((2,5-diflophenyl)etynyl)pyridin-2-yl)-4-metyl-2,4-
diazabixyclo[3.2.0]heptan-3-on. '

Su khac biét chinh giita chit didu bién dj 14p thé dwong va am c6 thé thiy
trén Fig.1. Chét didu bién di 1ap thé duong (positive allosteric modulator: PAM) ctia
mGIuR5 1am hoat tinh cta thu thé ting (sw huy dong Ca") khi c6 miit ndng do
glutamat khong dbi, trong khi chét d6i khang bién cdu (chét diéu bién dj 1ap thé am,
NAM) lam gidm su hoat hoa thu thé. Ai lyc dbi véi thy thé trén Fig.1 bing khoang
107 M d6i v6i PAM va ndm trong khoang tir 107 M dén 10 M ddi véi NAM. Cac
tri s nay ciing c6 thé dugc xac dinh bing cach st dung thir nghiém lién két dé thay
thé phéi tir phong xa, (= MPEP), xem md t& thir nghiém.

MO ta vin tit cac hinh vé

Fig.1: So sénh cht didu bién di l4p thé dwong (PAM) clia mGIuR5 va chat
d6i khang mGIuR5 (chét didu bién di l4p thé am) (negative allosteric modulator =
NAM)).

Fig. 2: Hoat tinh cua hop chét “Vi du 2” trong thir nghiém udng tranh gianh
theo Vogel & chuft.

M6 ta chi tiét sang ché

Céc chi din ding thudc ¢6 thé dugc chi dinh béi céc hop chit khong gidng
nhau. C4c mGIuR5-NAM ding cho chi din ding thudc trong d6 sy giam hoat tinh
cta thy thé qua mic 13 mong mudn, nhu bénh lo au, chirg dau, hdi ching Fragile-
X, cac chung r6i loan phé tu ky, bénh trao nguoc da day thuc quan. Mit khac, cac

MGIuR5-PAM 14 hitu dyng trong chi din ding thubc trong d6 su chuén hoéa hoat
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tinh cda thu thé giam 14 mong mubn, nhu & bénh loan tdim than, bénh dong kinh,
bénh tAm thin phén liét, bénh Alzheimer va céac r6i loan nhén thirc lién quan, ciing

nhu bénh xo ndo da u.

Su khac biét nay c6 thé dugc thé hién trén thuc té, vi dy, trén md hinh dong
vat mang bénh lo 4u, nhu trong “thir nghiém ubng tranh gianh theo Vogel & chudt”,
trong d6 hop chét theo Vi du 1 thé hién hoat tinh chéng lo 4u & lidu hitu hiéu t6i
thidu bing 0,1 mg/Kg trong khi mGluR-PAM lai khong mong doi thé hién hoat tinh

nay trong cac mé hinh dong vat nay (xem Fig. 2).
Céc thir nghiém sinh hoc va dit liéu thir nghi¢m:
Thi nghiém huy dong Ca?" ndi bao

Dong té bao HEK-293 don dong duge chuyén nhiém 6n dinh bang cADN mé
héa cho thy thé mGluSa & ngudi dugc tao ra; dé thtr nghiém v&i cic chét diéu bién
di 1ap thé duong mGlu5 (PAM), dong té bao c¢6 mirc bidu hién thu thé thép va hoat
tinh cta thy thé ciu tric thép dwoc chon dé phén biét hoat tinh chd vén so véi hoat
tinh PAM. Céc té bao dugc nudi cdy theo céc phuong phép tiéu chuén (Freshney,
2000) trong méi truong Eagle da dugc bién dbi ctia Dulbecco (Dulbecco’s Modiﬁed
Eagle Medium) c¢6 ham lugng glucoza cao, dugc b sung glutamin 1mM, 10% (thé
tich/th8 tich) huyét thanh bao thai bé dd bi bit hoat bang nhiét,
Penixilin/Streptomyxin, hygromyxin 50pg/ml va blastixidin 15pg/ml (tht ca cac

chat thir nubi cdy té bao va céc chét khang sinh mua tr Invitrogen, Basel, Thuy si).

Khoang 24 gid trude thit nghiém, 5x10* té bao/1d dugc gieo mim trong céc
dia 96 15 phi poly-D-lysin, ddy mau den/trong sudt. Cac té bao nay dugc nap
2,5uM Fluo-4AM trong dém tai nap (1xHBSS, 20mM HEPES) trong 1 gi& ¢ nhiét
d6 37°C va rira nam l4n bang dém tai nap. Céc té bao da dugc chuyén vao hé théng
sang loc thubc theo chic ning - Functional Drug Screening System 7000
(Hamamatsu, Paris, Phap), va 11 dung dich pha lodng theo bac 1/2 log chira hop
chét thir nghiém & nhiét do 37°C dugc bd sung vao va cic té bao dugc U trong
khoang thdi gian tir 10 dén 30 phit kém theo ghi mirc d§ phéat huynh quang. Sau
budce U trude ndy, bd sung chét chi van L-glutamat vao céc té bao & ndng d6 twong
tmg véi ECyo (thong thudng khoang 80puM) kém theo ghi mirc do phat huynh
quang; dé xac dinh cac thay ddi trong déap Gmg ciia té bao theo timg ngay, EC cua
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glutamat dugc xé4c dinh ngay truée mdi thir nghiém bang cach ghi dudng cong phan

tng liéu hoan chinh ciia glutamat.

Céac dap tng dugc tinh bang cach 14y muc phéat huynh quang tang cao nhét
trir di gia tri co s& (tke 1a, mic phat huynh quang khi khong bd sung L-glutamat),
gi4 tri co s& nay dwgc chuén héa theo téc dung kich thich téi da thu dugc & céc
ndng do bdo hoa L-glutamat. Cac db thi dugc xay dung theo % kich thich t6i da st
dung XLfit, mdt chuong trinh 1am phu hop dudng cong ma ve€ d6 thi lap di lap lai tir
cac dit liéu thir nghiém st dung thudt toan Levenburg Marquardt. St dung phuong
trinh phén tich canh tranh mot diém: y = A + ((B-A)/(1+((x/C)D))), trong d6 y 12 %
tac dung kich thich tdi da, A 12 y cuc tiéu, B 12 y cuc dai, C 1a ECso, x 14 logl0 cua
ndng d6 hop chit canh tranh va D 1a 4 déc ciia dudmg cong (hé sb Hill). Tir cac
dudng cong nay, ECso (ndng dd ma & d6 thu duoc téc dung kich thich bing nira
murc tdi da), tinh dugc hé s6 Hill cling nhu mitc ddp tmg cyc dai theo % tac dung

kich thich ti da thu dugc bing cac ndng d9 bdo hoa cia L-glutamat.

Céc tin hiéu tich cuc thu dugc khi 0 trude v6i cac hop chét thir nghiém PAM
(nghia 13 truée khi sit dung L-glutamat & ndng d6 ECy) 13 du hiéu thé hién hop
chét thir nghiém c6 hoat tinh chu vén, su véng mit cta cac tin hidu ndy chimg t6 cac
hop chét thir nghiém khong c6 hoat tinh chu van. Néu sau khi bd sung L-glutamat &
ndng do EC20 ma tin hiéu quan sét dugc gidm di thi cho thdy hop chat thir nghiém

¢O hoat tinh ¢ ché.

Trong danh sach cac vi du duéi day thé hién céc két qua twong ting vé tht ca

céc hop chét, ma tit ca chiing c6 tri s6 ECso nhé hon hogc bang 100 nM.

WO02011128279 = Hop chét tham chiéu 1

mGluS PAM Hiéu qua
Vidu
ECso [nM] [%]
Hop chét tham chiéu 1;
30 42
Vidu 106
Hop chét tham chiéu 1;
18 37
Vidu 109
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Vidul bét hoat
Vidy2 bat hoat
Vidy 3 bat hoat
Vidu4 bét hoat

Thir nghiém lién két MPEP:

Déi véi cac thir nghiém lién két, thy thé mGlu 5a & ngudi mi héa cADN
dugc chuyén nhiém tam thdi vao cac té bao EBNA str dung quy trinh dugc mo ta
boi Schlaeger and Christensen [Cytotechnology 15:1-13 (1998)]. Dich ddng hoa ciia
mang t& bao dugc bao quan & -80°C cho dén ngay thir nghiém, tai thoi diém sir
dung chiing dugc lam tan bang va duogc tai tao huyén phu va ddng héa trong dém
lién két 15mM Tris-HCI, 120mM NaCl, 100mM KCIl, 25mM CaCls, 25mM MgCl,
& do pH=7,4 dén ndng d6 thir nghiém cubi ciing 13 20pug protein/13.

Pudng ding nhiét bdo hoa dugc x4c dinh bing cach thém mudi hai ndng do
[*H]MPEP (0,04-100nM) vao c4c mang ndy (v6i tong thé tich bing 200pl) trong 1
gio & nhiéf do 4°C. Céc thir nghiém canh tranh dugc thyc hién & néng d6 cb dinh 1a
[*HJMPEP (2nM) va céc tri s6 ICso cuia céc hop chét thir nghiém dugc danh gia st
dung 11 ndng do (tir 0,3 dén 10.000nM). Tién hanh c4c 1an 0 trong khoang thoi gian
1 gi¢ & nhiét do 4°C.

O cubi qua trinh 0, cdc mang dugce loc bang bd loc Unifilter (vi dia mau tring
96 15 ¢6 bd loc GF/C lién két da dugc 0 trude trong khoéng thoi gian 1 gid trong
PEI 0,1% trong dém rira, Packard BioScience, Meriden, CT) c6 by phan thu hoach
Filtermate 96 (Packard BioScience) va rira 3 14n bing dung dich dém lanh Tris-HCl
50mM, d6 pH=7,4. Lién két khong dic hiéu dugc do khi c6 mit 10uM MPEP. Dém
hoat tinh phéng xa bang bd loc (3 phut) trén thiét bi @ém nhép nhay vi dia dém
Packard Top ddng thoi nglng hiéu chinh sau khi bd sung 45ul microscint 40
(Canberra Packard S.A., Ziirich, Thuy si) va lic trong khoang thoi gian 20 phut.
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Trong danh muc céc vi du duéi ddy thé hién cac két qua twong tmg ciia cac

hop chét tit ca c6 cac gia tri ECso nhé hon hodc bang 20 nM.

Vi du Lién két mGlu5-MPEP
ECso (nM)
Hop chét tham chiéu 1; Vi du 106 8
Hop chét tham chiéu 1; Vi du 109 12
1 9
2 5
3 4
4 3

So sanh cac hop chét theo sdng ché v6i hiu hét cac hop chét twong tu dugc
mo ta trong W02011128279, vi dy 106 va 109

Nhu c6 thé thdy trong bang du6i ddy, cac hop chét theo sang ché thé hién
profin khac nhau mdt cach 16 rét so véi hop chét c6 cu tric trong tu cla tinh trang

k¥ thuét 1a c6 vu diém khi c4c hop chit nay thé hién hoat tinh NAM mong mudn.

ECso (nM) Ki (nM) | Profin hoat

Vidy Cu triic thir nghiém | lién két tinh

mGluS PAM MPEP

Hop chét tham HQ%H

chiéu 1 Qih 30 8 PAM
[

/
Vi du 106 ©//




Hop chit tham
chiéu 1 HQ«,Q‘*_
, Qi 18 37 PAM
Vidu - P
109
H
A
1 O bét hoat 9 NAM
//,' [
S SiH
H —
N N\( £
2 J o bat hoat 5 NAM
F 7
S S«H
H N—
NN~ ,
3 P <J © bat hoat 4 NAM
7
F
HN N—
4 Pe ¥ bit hoat 3 NAM
F 7
F

Hop chét c6 cong thirc I c6 thé duge san xudt bang céc phuong phép duge

néu du6i ddy, bang phuong phap dugc néu trong cac vi du thuc hign hodc bing

phuong phép tuwong tu. Cac didu kién phan g thich hgp cho cac budc phan Gng

riéng r& 12 da biét ddi véi ngudi c6 trinh do trung binh trong linh vuc nay. Tuy

nhién, trinh ty phan Gng khong bi gidi han & trinh ty dugc hién thi trong céc so do,

tuy thudc vao nguyén li€u ban d4u va do phan mg twong ung cia chung, trinh ty

ctia cac bude phan tng c6 thé duge thay dbi ty do. Cac nguyén lidu ban diu hoic c6

thé mua dugc trén thi treong hodc co thé dugce diéu ché bang cac phuwong phép

tuong tu véi cac phuong phap dugc néu dudi day, bang céc phwong phap duge mod
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ta trong tai liéu duoc trich din trong phdn mé ta hoic trong céc vi du, hodc bing cac
phuong phap da biét trong linh vuc nay.

Céc hop chét theo sang ché c6 cong thirc I va cdc mudi duge dung ciia chiing
c¢6 thé dugc diéu ché bang phuong phép di biét trong linh vuce nay, vi du, bing céc

bién thé cua quy trinh dwgc mé ta dudi ddy, quy trinh nay gdm céc budc:

H‘:t :N*—-
/N ‘ NW(
O
Ny
X 11

cho hop chét ¢6 cong thirc II:

trong d6 X 1a nguyén tir halogen dugc chon tir brom hodc iot

phan ng véi aryl-axetylen c6 cong thire III thich hop:

w
Z
]
(R)n
W = H, R Si-

11
dé tao ra hop chét c6 cong thirc I:
H
H* | N—
/N I N\«
O
X
1 &
(R)n

I

trong d6 phan ti thé R! dwoc mo ta & trén, & dang tinh khiét v& mit dong phan dbi
anh c6 cdu hinh héa hoc 13p thé tuyét d6i nhu dugc thé hién trong cong thirc I hodic
bing cach sir dung cong thirc II & dang raxemic, tiép theo 13 tach khong ddi ximg

hop chét c6 cong thic I @8 tao ra chit ddng phan ddi anh tinh khiét quang hoc; va

néu mudn, chuyén héa hop chét thu dugc thanh mubi cdng axit dugc dung.
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Viéc didu ché cac hop chét c6 cong thirc I con dwge md ta chi tiét hon trong

céc so dd tir 1 dén 3 va trong cac vi du tir 1 dén 4.

Sodd 1
o .
\\ll\ N"C,’O H
B OH Sép xép lai Curtius :l“‘ H N .
‘v 7 q >=O
NH NH -
J\ R R AN
(o ;g o) (o) R
(0) o’
1 2 3
R=tBu, Bn, 2-naphtylmetyl
X=Br,1| MeX
Bazo
H
N Y
N/ | N
y N)ko XN H rll H '\{
Y=F,Cl,Br,l
N >'=° =0
N ' CsyCOs, xantphos ~ H ” Khir bdo v§ Y
X lla Pdy(dba)s, toluen 1) o'R
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Viéc téng hop cac hop chit c6 cong thirc ITa duge mod ta, trong so d6 1. Hop
chit halo-pyridin c6 cong thirc IIa c6 thé thu dugc bang phan tng c6 xtc tac paladi
cta pyridin duoc halogen héa 2 1an thich hgp nhu 2-bromo-5-iodo-pyridin bang ure
vong dugc thé thich hop c6 cong thirc 5 (so dd 1). Phan ting ctia 2-clo- hogc 2-flo-
pyridin c¢6 brom hodc iot & vi tri thit 5 v6i ure hai vong ¢6 cong thirc S cling c6 thé
tao thanh hop chét ¢6 cong thirc Ila bing phan tmg thé 4i nhan thom bang cach sir
dung céac diéu kién kiém nhu vi du NaH/THF hoic xesi carbonat/DMF. Hop chét c6
cong thire 5 ¢6 thé thu dugc bit dau tir axit 2-amino-1-carboxylic dugc bao vé thich
hop ¢6 cong thirc 1 ¢6 thé thu duge bang cach st dung cic quy trinh twong tw v&i
cic quy trinh dugc md ta bdi Gorrea & al., Tetrahedron asymmetry, 21, 339(2010).
Chirc axit ciia hop chét c6 cong thirc 1 duge bién dbi thong qua chét trung gian
axylazit thanh isoxyanat twong Gng c6 cong thic 2 (sy sap xép lai Curtius) sau d6
hop chét nay dugc déng vong dé tao ra hop chét ure hai vong c6 cong thirc 3. Nhém
NH tu do ctia hop chit c6 cong thirc 3 c6 thé dugc metyl héa theo quy trinh tiéu
chudn dé tao ra hop chét c6 cong thirc 4, hop chit nay sau d6 dugc khir bao vé dé

tao ra ure vong c6 cong thirc 5. Ciing c6 thé thu duge duge hop chit trung gian tinh
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khiét quang hoc ¢ cong thirc tir 2 dén 5 bt dAu tir axit dugc bao vé tinh khiét
quang hoc c6 cong thirc 1 hogic bing cach tach hdn hop raxemic & giai doan bét ky
ctia qué trinh téng hop bang cach sir dung “cac quy trinh di dwogc ngudi c6 trinh do

trung binh trong linh vuc biét r&”.

So db 2
N
Q L " p< "
N + R1/ H —
H ] —_— N N\\(
N
NZ W = H, R Si- | 0
| s y
X g
1, =7
X lla R la

X=Br, |

Trong d6 R! trong so b nay c6 nghia 1a phenyl dugc thé bang (R!)n.

Hop chit c¢6 cong thic ITa (X = Br, I) c6 thé phan ting véi aryl-axetylen thich
hop c6 cong thic III (trong d6 W hodc 1a hydro hodc nhém bao vé¢ co6 thé phan cét
in-situ nhu nhém trialkylsilyl hoic aryldialkylsilyl, t5t hon 1 hydro hozc
trimetylsilyl) trong cac didu kién két cip c6 xuc tac paladi (phan ng Sonogashira)
d8 tao ra hop chit c6 cong thuc Ia, trong d6 phan tir thé R! dugc mé ta & trén. Mot
kha ning khac nira 12 bao gbm cho hop chit c6 coéng thirc Ila phan tng véi
trimetylsilyl axetylen dé tao ra hop chét c6 cong thirc Ia, trong d6 R! 14 trimetylsilyl
va sau d6 tién hanh cho Sonogashira thir hai phan mg véi aryl bromua hogc aryl
jodua thich hop & tao ra hop chét c6 cong thirc I (so d6 khong dugc thé hién).

Trong trudng hop trong d6 din xuét cla axit amin 1 13 & dang raxemic, cac
chét ddng phan d6i anh c6 thé dugc tach ra & giai doan da néu bét ky trong qu4 trinh
tbng hop cac hop chat c6 cong thirc I bang cach st dung céc quy trinh da biét véi

ngudi c6 hiéu biét trung binh trong linh vyc.
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Ciing c6 thé d4o nguogc trinh ty phan ng tao ra cic hop chit c6 cong thirc I
(so dd 3). Trong trudng hop nay, phan tng Sonogashira gitta din xuét arylaxetylen
11 va dihalo-pyridin dAu tién dugc tién hanh dé tao ra hop chét arylaxetylen-pyridin
c6 cong thirc 6 sau d6 hop chét ndy dwgc ngung tu v6i ure hai vong c6 cong thirc 1

d8 tao ra cac hop chit c6 cong thic 1.

N_.Y
wo LT
o
R'// Sl
- Sonogashira pt

Trong d6 R! trong so dd nay c6 nghia 1a phenyl dugc thé bang (RV)n.

Céac mudi duge dung cta cac hop chit c6 cong thic I ¢6 thé dugce san xuét d&
dang theo phuong phép da biét va c6 xem xét dén ban chét cua hop chit can dugc
chuyén héa thanh mubi. Cac axit vo co hodc hitu co nhu, vi du, axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric hodc axit xitric, axit formic,
axit fumaric, axit maleic, axit axetic, axit suxinic, axit tartric, axit metansulphonic,
axit p-toluensulphonic va axit tuong tu thich hop dé tao ra mudi duoc dung cia hop
chét bazo c6 cong thirc I. Cac hop chét chtra kim loai ki®m hodc kim loai kiém thd,
vi du, natri, kali, canxi, magie hodc kim loai twong tu, cdc amin bazo hodc céc axit

amin bazo thich hgp d tao ra cac mudi duge dung clia céc hop chit c6 tinh axit.

Céac hop chit c6 cong thirc I va céc mudi dugc dung cia ching 12 nhu da
duoc néu trén, cac chit dbi khang cua thu thé glutamat huéng chuyén hoa va co thé
dugc ding dé diéu tri hodic phong nglra rdi loan qua trung gian thu thé mGIluRS, nhu
r6i loan than kinh cép va/hodc man tinh, rdi loan nhan thic va chimg thiéu tri nhd,
cling nhu dau cép tinh va man tinh. Réi loan thén kinh c6 thé diéu tri dugc vi du 13
chiimng dong kinh, bénh tdm than phén liét, bénh lo 4u, qué trinh thoai héa hé than
kinh cép tinh, do chin thuong hodc man tinh, nhu bénh Alzheimer, chimng sa sut tri
tué tudi gia, ching mua giat Huntington, ALS, bénh da xo cimg, sa st tri tué do
AIDS géy ra, tdn thuong mét, bénh vOng mac, bénh Parkinson tu phét hodc bénh

Parkinson do thudc ciing nhu c4c tinh trang bénh ly ma din dén céac chic ning thiéu
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hut glutamat, vi du nhu ching co cing co, ching co giat, chung nhic nira dau,
ching khong kiém ché duogc tiéu tién, chitng nghién nicotin, chirng loan tdam than,
chirng nghién opiat, bénh lo au, chimg noén, chirng rdi loan van dong va bénh trim
cam. Céc diu hiéu bénh c6 thé didu tri khéac 13 chirc ning nio bi han ché do phiu
thuat hodc cdy ghép gdy ra, ngudn cung cip mau cho nio bi han ché, ton thuong tiy
sbng, tén thwong diu, ching gidm oxy méu do c6 thai, ching ngirng tim va gidm

glucoza-huyét.

Céc hop chit c6 cong thirc I va céc mubi duge dung ciia ching dic biét hitu
ich dung lam thudc giam dau. Céc loai chimg dau c6 thé diéu tri dugc bao gdm
chitng dau do viém nhu bénh viém khép va bénh thip khép, viém mach, chimg dau
do bénh thin kinh nhu dau day thin kinh sinh ba hoic ecpet, chiing dau bénh thin
kinh do d4i thdo dudng, ching hoa théng, chiing ting cim dau, ching dau man tinh
trAm trong, ching dau sau phiu thuit va chimg dau lién quan dén céc tinh trang
bénh khic nhau nhu ung thu, viém hong, con so6i thdn hodc con sdi mat, ky kinh
nguyét, chimg nhtrc nira diu va bénh git.

Hoat tinh duoc 1y cia cac hop chét duge thir nghiém st dung phuong phap
dudi day:

ADN bb trg ma héa thy thé mGlu 5a ciia chudt duge chuyén nhiém tam thoi
vao trong cac té bao EBNA bang cach st dung quy trinh dwgc mo ta boi E.-J.
Schlaeger and K. Christensen (Cytotechnology 1998, 15, 1-13). Céc phép do [Ca**]i
dugc thyc hién trén cac té bao EBNA dugc chuyén nhiém mGlu 5a sau khi 1 céc té
bao nay véi Fluo 3-AM (thu dugc bing FLUKA, ndng d6 cudi ciing bing 0,5uM)
trong 1 gid & nhiét do 37°C, tiép theo rira 4 lan bang dung dich dém thir nghiém
(DMEM dugc bd sung mudi Hank va 20 mM HEPES. Phép do [Ca®']i dugc tién
hanh bing cach six dung may doc tAm anh huynh quang (fluorometric imaging plate
reader: FLIPR, Molecular Devices Corporation, La Jolla, CA, Hoa Ky). Khi cac
hop chét dwoc danh gia dudi dang chét ddi khang, cic hgp chét nay dugc thir
nghiém dbi v6i 10 uM glutamat duéi dang chét cha van.

Céc dudng cong trc ché (chit ddi khang) phit hop vé6i phuong trinh logistic

bén tham sb tao ra ICso, va hé s6 Hill bing céch sir dung dudng cong khéng tuyén
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tinh 13p phit hop v6i phan mém Origin (Microcal Software Inc., Northampton, MA,
Hoa K3).
Tri sb Ki ctia cac hop chit duge thir nghiém dugce tao ra. Tri sé Ki dugc xac

dinh bing cong thirc dudi day:

K.

1

trong do tri s6 ICso 12 ndng d6 ctia hop chit duge thir nghiém tinh theo pM ma nhd
d6 50 % tac dung cua hop chét 13 tré thanh dbi khang. [L] 12 ndng d6 va tri s6 ECso
13 ndng @0 cta cac hop chit tinh theo pM gy ra sy kich thich 50%.

Hop chét theo sang ché 1a chit d6i khang thu thé mGIuR 5a. Céc hoat tinh
ctia hop chét c6 cong thirc I khi duge do trong thir nghiém néu trén nim trong

khoang K; < 100 uM.

Hop chét c6 cong thirc I va cac mubi duge dung ctia ching c6 thé duoc st
dung 1am thudc, vi du, & dang ché phdm dugc. Céac ché phdm dugc co thé dugc sir
dung qua dudong miéng, vi dy, & dang céc vién nén, cic vién bao, cic vién bao
duodng, cac vién nang boc gelatin ciing va mém, dung dich, nhii tvong hoic huyén
phu. Tuy nhién, viéc st dung cling co thé dugc thyc hién qua duong tryc trang, vi
du, & dang cac thudc dan, hodc ngoai duong tidu hoa, vi du, & dang cac dung dich
tiém.

Céc hop chét c6 cong thic I va cac mudi duoc dung cia nd co thé duoc bao
ché cing v&i cac chit mang vo co hoic hitu co, khong c6 hoat tinh dugc ly dé bao
ché céac ché phém duge. Lactoza, tinh bdt ngd hoidc cic din xuét ciia no, bot talc,
axit stearic hodc cac mudi ciia n6 va cac chét twong tu c6 thé dugc st dung, vi du,
nhu céc chét mang dung cho céc vién nén, cac vién nén dugc bao, cac vién thube
bao dudng va cac vién nang gelatin cimg. Cac chit mang thich hop cho céc vién
nang gelatin mém 13, vi du, cac diu thuc vat, cac sap, céc chit béo, cac rugu
polyhydric ban rin va 16ng va céc chit mang twong tu; tuy nhién, tily thuc vao ban
chét ctia hoat chét, viéc khong cin chit mang thuong dwgc yéu cau trong trudng
hop céc vién nang gelatin mém. Cac chit mang thich hop dé san xuét céc dung dich

va céc si-r6 1a, vi du, nudc, cac ruou polyhydric, sucroza, dudng nghich dao,
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glucoza va cac chit mang tuwong tu. Céc chit phu gia, nhu cac rugu, cic rugu
polyhydric, glyxerol, cac dau thuc vat va cac chét phu gia teong tu, co thé dugc st
dung cho dung dich nuéc tiém chua céc mubi tan trong nude cua cac hop chét c¢6
cong thie I, nhung vé nguyén tic cac chét mang 12 khéng cin thiét. Cac chit mang
thich hop lam céc thudc dan 13, vi dy, dau ty nhién hoic héa ran, sép, chét béo, rugu

polyhydric ban 18ng hodc 16ng va céac chét mang tuong tu.

Ngoai ra, cac ché phém dugc c6 thé chira céac chét bao quéan, cac chét hoa tan,
cc chit én dinh, cac chét tao 4m, céc chét nhii tuong, cac chét tao ngot, cac chét
mau, cic chit tao mui, cac mubi dé lam thay dbi ap suét thAm thiu, cac chat dém,
céc chat che mii hodc céc chit chéng oxy hoéa. Cac ché phim nay ciing c6 thé con
chira céc chit c6 gia tri tri lidu khac.

Nhu néu trén, cac thudc chira hop chit c6 cong thirc I hoic cac mudi dugce
dung cuia n6 va ta dugc khong cé tac dung tri bénh ciing 1a muc dich cia sing ché,
nhu 13 quy trinh dé bao ché cac thudc nay, quy trinh nay bao gbm viéc dwa mot
hodc nhiéu hop chét c6 cong thirc I hodc mubi dugc dung ctia no va, néu mudn, mot
hodc nhidu chét c6 gia tri diéu tri bénh vao dang lidu y 1y ciing v6i mot hodc nhiéu
chit mang khong c6 tac dung tri bénh. |

Lidu luong c6 thé thay dbi trong gi6i han rong va tAt nhién, s& phu hop véi
ting yéu cau trong ting trudng hop cu thé. Nhin chung, lidu hiéu qua dé ding qua
duong miéng hodc ngoai dudng ti€u hoa la lidu ndm trong khoang tir 0,01 dén
10mg/kg/ngay, véi lidu nim trong khoang tir 0,1 dén Smg/kg/ngay 1a dugc uu tién
cho tit ca chi dinh bénh da néu. Lidu hing ngdy cho ngudi 16n cé can ning 70 kg
twong (mg nim trong khoang tir 0,7 dén 700mg trong mot ngay, tot hon 1a nim
trong khoang tir 7 dén 350mg mot ngay.

Vi du thye hién sang ché

Céc vi du dudi day duoc dua ra @& minh hoa thém séng ché:
Vidul
(-)-(18,5R)-2-metyl-4-(5-(phenyletynyl)pyridin-2-yl)-2,4-diazabixyclo[3.2.0]

heptan-3-on
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Budce 1: Metyl este cua axit (rac)-(1SR,2RS)-2-(naphtalen-2-

ylmetoxycarbonylamino)xyclobutancarboxylic:

B& sung timg giot diphenylphosphoryl azit (20,7 g, 16,2 ml, 75,1 mmol) vao
dung dich da dwoc khudy k§ ciia monometyl este clia axit (rac)-(cis)-(1RS,2SR)-
xyclobutan-1,2-dicarboxylic (CAS: 31420-52-7) (10,8 g, 68,3 mmol), va N-
metylmorpholin (7,6 g, 8,26 ml, 75,1 mmol) trong 160 ml 1,2-dicloetan. Sau khi
khudy trong 10 phut & nhiét do trong phong, phan tng nay dwgc lam 4m dén nhiét
d6 60°C. BS sung ruou 2-naphthylmetylic (10,8 g, 68,3 mmol) va ddng (I) clorua
(68 mg, 0,68 mmol) va phan ing nay dugc khudy trong 16 gid nita & nhiét do 60°C.
Phan tng nay dugc cd trong chin khong, phén cin dang diu mau ndu nhat (51 g)
duogc pha lodng bang 15 ml diclometan va dugc tinh ché bang sic ky nhanh trén
silicagel (SiO2 (650g), etyl axetat/heptan 20:80) dé tao ra 16,8 g nguyén liéu khong
tinh khiét chira naphtylmetanol chwa dugc phan tng. Nguyén li€u nay dugc tinh ché
lai (Aminophase, gradien etylaxetat trong heptan tir 0% dén 35%) détaora 11,1 g
(52%) hop chét & @& muc ndy dudi dang chit rin dang tinh thé mau tring, MS: m/e
=314,2 (M+H").

Buéec 2: Axit (rac)-(1SR,2RS)-2-(naphtalen-2-ylmetoxycarbonylamino)

xyclobutancarboxylic

B6 sung nuée (70 ml) vao dung dich di duge khudy k¥ cia metyl este clia axit
(rac)-(1SR,2RS)-2-(naphtalen-2-ylmetoxycarbonylamino) xyclobutancarboxylic (Vi
du 1, bude 1) (4,2 g, 13,4 mmol), trong 20 ml dioxan. Dung dich nay dugc lam lanh
xubng nhiét do 5°C va bd sung ting giot 53,6 ml (26,8 mmol) dung dich natri
hydroxit 0,5M trong khoang thoi gian 5 phut. Sau khi khudy trong 1 gid & nhiét do
5°C, phan Ung nay duogc dé Am dén nhiét do trong phong cing voi khudy manh.
Dung dich trong sau d6 dugc lam lanh xuéng nhiét d6 5°C va do pH dugc diéu
chinh dén 2,5 bing cach bd sung khoang 13 ml dung dich axit clohydric 2N. Phan

g ndy duge xir 1y bing etyl axetat. Sau khi 1am khd, loc va ¢d trong chan khong,
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thu dugc 3,87 g (97%) hop chét & dé muc nay dudi dang chit rin dang tinh thé mau
tring, MS: m/e = 300,2 (M+H").

Budc 3: Naphtalen-2-ylmetyl este cia axit (rac)-(1RS,5SR)-3-o0x0-2,4-diaza-
bixyclo[3.2.0]heptan-2-carboxylic

Dung dich cua axit (rac)-(1SR,2RS)-2-(naphtalen-2-ylmetoxycarbonylamino)
xyclobutan-carboxylic (Vi du 1, bucce 2) (2,34 g, 7,82 mmol) va N-metylmorpholin
(0,79 g, 0,86 ml, 7,82 mmol) trong 34 ml dicloetan dugc khudy & nhiét do trong
phong trong 10 phut. Sau d6 bd sung timg giot azit clia axit diphenylphosphoric
(2,15 g, 1,69 ml, 7,82 mmol) & nhiét d9 trong phong va dung dich khong mau dugc
khudy trong 1 gi& & nhiét do trong phong, trong khoang thoi gian d6 dung dich nay
chuyén thanh mau vang nhat. Dung dich ndy sau d6 dugc lam 4m dén 50°C, duoc
khudy trong 16 gio va dé lanh. Sau khi xtr Iy bang diclometan/nuéce, cac pha hitu co
dugc thu gom dugc bdc hoi dén kho dé tao ra chét rin mau vang, chét ndy dugc tai
két tinh tir etyl axetat/heptan. Hop chat néu & d& muc (1,86g, 80%) thu duoc dudi
dang chét rin dang tinh thé mau tring, MS: m/e = 297,3 (M+H").

Budgc 4: Naphtalen-2-ylmetyl este clia axit (rac)-(1RS,5SR)-4-metyl-3 -oxo-
2,4-diaza-bixyclo[3.2.0]Theptan-2-carboxylic

B& sung huyén phi cta natri hydrua trong dau khoang 60% (0,198 g, 4,96
mmol) vao dung dich ctia naphtalen-2-ylmetyl este cua axit (rac)-(1RS,5SR)-3-o0xo-
2,4-diaza-bixyclo[3.2.0]Theptan-2-carboxylic (Vi du 1, bucc 3) (1,13 g, 3,81 mmol)
trong 11ml DMF. Huyén phil ndy dugc khudy trong 35 phit & nhiét do trong phong
(giai phéng khi), sau do bd sung iodometan (0,81 g, 0,36 ml, 5,72 mmol) va hdn
hop nay dugce khudy & nhiét d6 trong phong qua dém. Sau khi ngirng phan (mg bing
cach bd sung 3 ml dung dich amoni clorua bdo hoa va cd trong chan khong, phén
cin nay dugc xt Iy bang etyl axetat/nuéc. Céc pha hitu co duge thu gom duge lam
khd va duge cb trong chan khong. Phin cin dugc tinh ché bang sic ky nhanh trén
silicagel (50 g), rira giai bang gradien etyl axetat trong heptan tir 20 dén 100% dé
tao ra 0,98 g (82%) du khong mau, MS: m/e = 311,2 (M+H").

Budec 5: (rac)-(1SR,5RS)-2-metyl-2,4-diaza-bixyclo[3.2.0]heptan-3-on
Dung dich cia naphtalen-2-ylmetyl este cta axit (rac)-(1RS,5SR)-4-metyl-3-
0x0-2,4-diaza-bixyclo[3.2.0]heptan-2-carboxylic (Vi du I, bucc 4) (0,97 g, 3,13
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mmol) trong 15ml metanol dugc hydro hoéa trong 48 gi¢ trén Pd/C 10% (0,333 g,
0,313 mmol). Dung dich nay duoc 1am sach bang argon, chét xuc tac nay duoc loc
ra va rira béng etyl axetat. Phén dich loc dugc ¢6 trong chin khong. Phéan cin duoc
tinh ché bing sic ky nhanh trén silicagel (20 g), rira giai bing gradien etyl axetat
trong heptan tir 50 dén 100% dé tao ra 0,375 g (95%) hop chét & d& muc ndy dudi
dang chét rin dang tinh thé mau tring, chit nay dugc sir dung truc tiép trong budc

tiép theo ma khong cin tinh ché thém.

Budc 6: (rac)-(1RS,5SR)-2-(5-Iodo-pyridin-2-yl)-4-metyl-2,4-diaza-bixyclo
[3.2.0] heptan-3-on

B& sung huyén phu cua natri hydrua trong dau khoang 60% (155 mg, 3,86
mmol) vao dung dich cta (rac)-(1SR,5RS)-2-metyl-2,4-diaza-bixyclo[3.2.0]heptan-
3-on (Vi du 1, buce 5) (375 mg, 2,97 mmol) va 2-flo-5-iodopyridin (683 mg, 3,06
mmol) trong DMF (10 ml). Phan tmg nay dugc khudy & nhiét do trong phong qua
dém. Sau khi ngimg phéan tmg bing cach bd sung 3 ml dung dich amoni clorua bao
hoa va cb trong chin khong dé loai bd DMF, phén cin ndy dugc xir 1y bing etyl
axetat/nude. Sau khi 1am kho va ¢ trong chan khong, phan cin nay dugc tinh ché
bang séc ky nhanh (SiO2, 20g) bang cach st dung gradien etyl axetat trong heptan
tir 0% dén 65%. Thu dugc hop chit néu & d& muc, (549 mg, 56%), dudi dang chét
rin dang tinh thé mau tring, MS: m/e = 330,1 (M+H").

Buéc 7: (rac)-(+/-)-(1SR,5RS)-2-metyl-4-(5-(phenyletynyl)pyridin-2-yl)-2,4-
diazabixyclo[3.2.0]heptan-3-on

Trong 1o vi séng dung tich Sml dd hoa tan 110mg (0,33 mmol) (rac)-
(1RS,5SR)-2-(5-iodo-pyridin-2-yl)-4-metyl-2,4-diaza-bixyclo[3.2.0]heptan-3-on
(Vi du 1, bu6c 6) trong 1,5 ml DMF. Théi khi argon qua dung dich nay. B& sung
etynylbenzen (73 pl, 68 mg, 0,67 mmol), bis(triphenylphosphin)paladi(Il) clorua
(14 mg, 20 pmol), déng (I) iodua (1,9 mg, 10,0 umol), triphenylphosphin (1,8 mg,
7,7 umol) va 107pl trietylamin (101 mg, 140 pl, 1,0 mmol). Dung dich mau nau
sim dugc khudy 3 gid & nhiét do 60°C. Phan tng ndy dugc xir 1y bing etyl
axetat/nudc, 1am kho va cb trong chan khong. Phan cin nay duge tinh ché bing sic

ky nhanh (silica gel, 20g, gradien EtOAc trong heptan tir 0% dén 50%) dé tao ra 95
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mg (94%) hop chit & d& myc ndy dudi dang chét rin tinh thé mau néu nhat, MS:
m/e = 304,2 (M+H").

Budc &: (-)-(1S,5R)-2-metyl-4-(5-(phenyletynyl)pyridin-2-y1)-2,4-
diazabixyclo[3.2.0]heptan-3-on va (+)-(1R,5S)-2-metyl-4-(5-(phenyletynyl)pyridin-
2-yl)-2,4-diazabixyclo[3.2.0]heptan-3-on

Hon hop raxemic cia (rac)-(+/-)-(1SR,5RS)-2-metyl-4-(5-(phenyletynyl)
pyridin-2-yl)-2,4-diazabixyclo[3.2.0]heptan-3-on (Vi du 1, budc 7) (95mg) dugce
tach ra bing HPLC khéng d6i xtng: (Chiralpak AD® - 5 cm x 50 cm, 20 mM;
isopropanol/heptan 40%, 35 ml/phut, 18 Bar). Viéc phat hién dinh dugc nhan biét
bang cach sir dung thiét bi phat hién UV ciing nhu thiét bi phat hién quay quang
(ORD) & d6 mot dinh c6 tin hiéu 4m (chét ddng phéan dbi anh (-)), va dinh kia c6 tin
hiéu duong (chét ddng phan d6i anh (+)). Chit ddng phan d6i anh (), (-)-(1S,5R)-2-
metyl-4-(5-(phenyletynyl)pyridin—Z-yl)-2,4-diazabixyclo[3.2.0]heptan-3-on (39 mg)
thu dwgc du6i dang chit rin dang tinh thé mau vang nhat, MS: m/e = 304,1
(M+H"). Chit ddng phan dbi anh (+), (-)-(1R,5S)-2-metyl-4-(5-
(phenyletynyl)pyridin-2-yl)-2,4-diazabixyclo [3.2.0]heptan-3-on (40 mg) thu dugc
dué6i dang chét rén mau vang nhat, MS: m/e = 304,1 (M+H").

Vidu2

(-)-(1R,5S)-2-[5-(3-flo-phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo[3.2.0]

5

A e
I\NW{
o

heptan-3-on

=

Hop chit néu & d& muc duge diéu ché theo phwong phép chung ciia Vi du 1,
budc 7 bit diu tir (rac)-(1RS,5SR)-2-(5-iodo-pyridin-2-yl)-4-metyl-2,4-diaza-
bixyclo[3.2.0]heptan-3-on (Vi du 1, bucc 6) (110 mg) va 1-etynyl-3-flobenzen dé
tao ra 107 mg (96%) nguyén li¢u raxemic ((+/-)-(1R,5S)-2-[5-(3-flo-phenyletynyl)-
pyridin-2-yl]-4-metyl-2,4-diazabixyclo [3.2.0]heptan-3-on dudi dang chit rin dang
tinh thé mau vang nhat; MS: m/e = 322,3 (M+H*) chit nay sau d6 duoc tach ra bing
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HPLC khong dbi xtg bang cach sir dung cac diéu kién tach twong ty nhu duge md
ta trong vi du 1, budc 8 dé tao ra cac chit ddng phan d6i 4nh tinh khiét v& mat dong
phan ddi anh (-)-(1R,5S)-2-[5-(3-flo-phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-
diazabixyclo[3.2.0]heptan-3-on dudi dang chit rin mau vang nhat, MS: m/e = 322,3
(M+H"); va chét ddng phan dbi anh cta né (+)-(18,5R)-2-[5-(3-flo-phenyletynyl)-
pyridin-2-y1]-4-metyl-2,4-diazabixyclo[3.2.0] heptan-3-on duéi dang chit rin mau
vang nhat; MS: m/e = 322,3 (M+H").

Vidu3

()-(1R,58)-2-[5-(4-flo-phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo[3.2.0]

heptan-3-on
H'SI :_
® N“gN
A

F

Hop chét néu & d& muc duge didu ché theo phuong phép chung cia Vi du 1,
busc 7 bat ddu tir (rac)-(1RS,5SR)-2-(5-iodo-pyridin-2-yl)-4-metyl-2,4-diaza-
bixyclo[3.2.0] heptan-3-on (Vi du 1, budc 6) (110 mg) va 1-etynyl-4-flobenzen dé
tao ra 104 mg (97%) nguyén liéu raxemic ((+/-)-(rac)-(1SR,5RS)-2-[5-(4-flo-
phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo[3.2.0] heptan-3-on dudi dang
chét rén dang tinh th8 mau vang nhat; MS: m/e = 322,3 (M+H") chét nay sau d6
dugc tach ra bang HPLC khéng dbi ximg bing cach st dung céc didu kién tach
tuong ty nhu duge mo ta trong vi du 1, bude 8 dé tao ra cc chat ddng phan ddi anh
tinh khiét v& mit ddng phan dbi anh (-)-(1R,5S)-2-[5-(4-flo-phenyletynyl)-pyridin-
2-yl]-4-metyl-2,4-diazabixyclo[3.2.0]heptan-3-on dudi dang chit rin mau vang
nhat, MS: m/e = 322,3 (M+H"); va chit ddng phan ddi anh ctia n6 (+)-(1S,5R)-2-[5-
(4-flo-phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo[3.2.0Theptan-3-on dudi
dang chét rin mau vang nhat; MS: m/e = 322,3 (M+H").

Vidu4

(-)-(1R,5S)-2-[5-(2,5-diflo-phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo
[3.2.0]heptan-3-on;
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I \H?\\g\l_

o
F #

F

Hop chit néu & d muc duoc didu ché theo phuong phép chung cia Vi du 1,
budc 7 bit diu tr (rac)-(IRS,5SR)-2-(5-iodo-pyridin-2-yl)-4-metyl-2,4-diaza-
bixyclo[3.2.0] heptan-3-on (Vi du 1, budc 6) (110 mg) va 2-etynyl-1,4-diflobenzen
dé tao ra 110 mg (97%) nguyén lidu raxemic ((+/-)-(rac)-(1SR,5RS)-2-[5-(2,5-diflo-
phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo[3.2.0] heptan-3-on duéi dang
chét rén dang tinh thé mau vang nhat; MS: m/e = 340,1 (M+H") chét nay sau do6
dugc tach ra bing HPLC khéng dbi x&ng bang cach st dung céc didu kién tach
tuong tu nhu dugc mo ta trong vi du 1, bude 8 dé tao ra cac chét déng phén dbi anh
tinh khiét v& mat dong phan dbi anh (-)-(1R,5S)-2-[5-(2,5-diflo-phenyl-etynyl)-
pyridin-2-yl]-4-metyl-2,4-diazabixyclo[3.2.0]heptan-3-on dudi dang chit rin mau
vang nhat, MS: m/e = 340,1 (M+H"); va chit ddng phan d6i anh cia né (+)-
(1S,5R)-2-[5-(2,5-diflo-phenyl-etynyl)-pyridin-2-yl]-4-metyl-2,4-
diazabixyclo[3.2.0]heptan-3-on dudi dang chét rin mau vang nhat; MS: m/e = 340,1
(M+H").

Bao ché dugc phim:
Vidul

Vién nén chira cac thanh phin sau dugc bao ché theo phuong phap thong

thuong:

Thanh phan hoat tinh 100
Lactoza bot 95
Tinh bt ngd mau tring 35
Polyvinylpyrolidon 8
Tinh bot Na carboxymetyl 10
Magie stearat 2
Khéi lrgng vién nén 250
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Vidu2

Vién nén chira cac thanh phin sau dugc bao ché theo phuong phép thong

thuong:

mg/vién nén
Thanh phan hoat tinh 200
Lactoza bot 100
Tinh bdt ngd mau tring 64
Polyvinylpyrolidon 12
Tinh bdt Na carboxymetyl 20
Magie stearat 4
Khéi lrgng vién nén 400

Vidu3
Vién nang chira thanh phin sau duge bao ché:

mg/vién nang

Thanh phin hoat tinh 50
Lactoza dang tinh thé 60
Xenluloza dang vi tinh thé 34
Bét talc 5
Magie stearat 1
Trong lugng nap vao vién nang 150

Thanh phén hoat tinh c6 ¢& hat thich hop, lactoza dang tinh thé va xenluloza
dang vi tinh thé dugc tron ddng nhét v6i nhau, sang va sau d6 bot talc va magie
stearat dwoc tron 13n. Hon hop cudi cling dwgc nap vao vién nang gelatin cimg c6

kich c& phu hop.
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1. Hop chét c6 cong thic I:

FZ
R

trong d6:
R! 14 hydro hoic F;
n bang 1 hoic 2
hoic mudi cong axit duge dung ctia nd.
2. Hop chét c6 cong thire I theo diém 1, trong d6 hop chét nay la:

(18,5R)-2-metyl-4-(5-(phenyletynyl)pyridin-2-yl)-2,4-diazabixyclo[3.2.0]
heptan-3-on;
(1IR,5S)-2-(5-((4-flophenyl)etynyl)pyridin-2-yl)-4-metyl-2,4-diazabixyclo
[3.2.0]heptan-3-on;
(1R,5S)-2-(5-((3-flophenyl)etynyl)pyridin-2-yl)-4-metyl-2,4-diazabixyclo
[3.2.0] heptan-3-on; hodc

(IR,58)-2-(5-((2,5-diflophenyl)etynyl)pyridin-2-yl)-4-metyl-2,4-
diazabixyclo[3.2.0] heptan-3-on.

3. Quy trinh diéu ché hop chét c6 cong thire I theo diém 1 hoc 2, quy trinh ndy bao

gom céc budc:

cho hop chét c6 cong thire II:

H N—
/N N\\{
N o

X II

trong d6 X 1a nguyén tir halogen dugc chon tir brom hodc iot
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phan ng véi aryl-axetylen thich hgp c¢6 cong thue III:

w
Z
Ry
W = H, R;Si-
III
dé tao ra hop chat c6 cong thirc I:
e
H N—
/N | N\\<
o)
N
1 4
R)n
I

trong d6 phén tir thé R! dwoc md ta & trén, & dang tinh khiét vé mit déng phan dbi
anh c6 cdu hinh hoa hoc 1ap thé tuyét d6i nhu dugc thé hién trong cong thirc I hodc
bing cach st dung hop chit c6 cong thire IT & dang raxemic, tiép theo 13 tich khong
d6i xtng hop chét c6 cong thirc I dé tao ra chit ddng phan ddi anh tinh khiét quang

hoc; va

néu mubn, chuyén hoéa hop chét thu dugc thanh mubi cong axit dugc dung.

4. Dugc phim chira hop chét theo diém 1 hodc 2 va chit mang khéng c6 tac dung
diéu trj bénh.

5. Hop chit:
(-)-(1R,5S)-2-metyl-4-(5-(phenyletynyl)pyridin-2-yl)-2,4-diazabixyclo[3.2.0]
heptan-3-on;
(+)-(18,5R)-2-[5-(3-flo-phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo
[3.2.0]heptan-3-on;
(+)-(1S,5R)-2-[5-(4-flo-phenyletynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo
[3.2.0]heptan-3-on;
(+)-(1S,5R)-2-[5-(2,5-diflo-phenyl-etynyl)-pyridin-2-yl]-4-metyl-2,4-diazabixyclo
[3.2.0]heptan-3-on.
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