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Sang ché ciling dé cap dén dugc pham chira hgp chat nay, cac tac nhan tri liéu do1 voi bénh
Alzheimer, sa stt tri tu¢ voi thé Lewy va bénh Parkinson véi sa stt tri tué cé chira hop chat
nay hodc muoi dugc dung cua no.
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Linh vire ky thuét dwoc dé cap

[0001] Séng ché d& cap dén hop chét ndm vong hodc mudi duoc dung clia né cé su hoat
hoa noron cholinergic va/hodc tac dung bao vé than kinh, va viéc st dung lam dugc phém cua
chiing. Séng ché con dé cap dén dugc phdm 6 chira hop chét néu trén 1am thanh phan hoat
tinh.

Tinh trang ky thut ciia sang ché

[0002] Noron cholinergic ma giai phéng axetylcholin lam chét dan truyén dugc phéng ra
réng rai trong ndo trude tir nhan nén ctia Meynert va nhan vach cta ndo trude déy dén hdi hai
ma, hach hanh nhén, va vo nao, va tham gia vao su diéu bién ctia tri nho, kha nang hoc tap,
nhan thre, va su cht v (Tai Liéu Khong Phai Sang Ché 1). Ngoai ra, noron cholinergic trong
nhan mai pedunculopontine va nhan mai lung bén cta than ndo dugc phong ra trong ving
van, nhan cap, chét den, va ddi ndo, va duoc coi 1a tham gia vao viéc diéu khién sy thtic day

va su than trong (cac Tai Lidu Khong Phai Sang Ché tir 2 dén 4).

[0003] Cu thé 14, vai trd ctia noron cholinergic trong nio trudc day da duoc lam 16 hon bang
phéan tich st dung nhiéu mo hinh dong vat chéng han nhu mé hinh thuong t6n. Dic biét 1, su
twong quan gitta roi loan chirc nang clia noron cholinergic va tri nhé va kha niang hoc tip suy
giam da duoc chimg minh trong mé hinh dng vét (c4c Tai Liéu Khong Phai Sang Ché tir 5
dén 7), va da chimg minh dugc réng nang luc nhan thire duoc céi thién béng cach lam tang
luong axetylcholin bang cach st dung chét tc ché cholinesteraza, va ting cudng chirc nang

cua noron cholinergic (cac Tai Liéu Khong Phai Sang Ché tir 8 dén 12).

[0004] D3 c6 béo cao rang Yéu T Tang Trudng Than Kinh (NGF) thé hién tac dung bao

vé than kinh trén noron cholinergic trong moé hinh dong vat chi ra su mat di cua noron
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cholinergic (Tai Liéu Khong Phéi Sang Ché tlr 13 dén 15).

[0005] Cu thé 13 dbi v6i bénh Alzheimer (AD), sy mét di cia noron cholinergic dugc phét
hién tir giai doan sém cua AD va la mét trong cac dac diém bénh 1y ctia AD. Su tich Ifiy cta
mang 180 suy boi sy ling dong amyloid beta va ddm rbi to thin kinh boi su két tu protein tau
cfing I3 dic diém bénh Iy ciia AD, va cu thé 1a dam ri to than kinh duoc biét 1a ting 1én véi
su tién trién cta tinh trang bénh va lam chét noron. Pam rdi to thin kinh duge phat hién trong
nhan nén ctia Meynert va vo ndo ndi khtru tir giai doan sém cua AD. Trong sb ching, da c6
b4o cdo rang sy mat di clia noron cholinergic trong nhan nén ctia Meynert boi sur két tu
protein tau dugc phét hién & giai doan sém hon va rang c6 sy twong quan gitta sy mét di va su
gidm di & diém chirc nang nhan thirc (c4c Tai Liéu Khong Phai Sang Ché 16 va 17). Tuong
tu véi AD, su ting phosphoryl hoa va sy tich Ity bét thudng cia protein tau duoc phat hién &
chudt duogc cai bién di truyén co dot bién P301S ma da dugc phét hién ¢ bénh sa sit trf tué
tran-thai duong gia dinh (chudt chuyén gen P301S tau ngudi). Hau qua 13, dam rdi to than
kinh, diic diém bénh 1y ciia AD, dugc tao thanh (Tai Liéu Khong Phai Sang Ché 18) va gy ra
r6i loan chte ndng nhéan thirc béi sw hu hong xynap, sy thodi hoa than kinh va sy mét di cia
noron. Dua trén cac phét hién nay, chuot chuyén gen P301S tau nguoi dugc st dung rong rai
Jam mo hinh dong vat gidng AD (cac Tai Liéu Khong Phai Sang Ché 19-22), va su céi thién
clia su suy giam nhan thirc va sy kim ham tién trién tinh trang bénh & bénh Alzheimer c6 thé
duge mong doi bing cach kim ham céc thay dbi bénh 1y gidng AD & chudt chuyén gen
P301S tau nguoi.

[0006] Hon nita, nhiéu phan tich st dung chudt da cai bién di truyén va md hinh dong vét
clia cac rbi loan goi y rang sur thiéu hut van chuyén soi truc 12 mot trong cac nguyén nhén cua
su mét di ctia noron cholinergic (c4c Tai Li¢u Khong Phai Sang Ché 23-25). Trong s ching,

s0i truc ctia noron cholinergic ma phong ra tir khu vuc vach dén hoi hai ma bi suy yéu trong
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md hinh b ton thuong thé bo-thé vom va su suy yéu cua su van chuyén ngugc cua cic phin
ttr tham gia vao su sdng sot va chirc nang gdy ra su mét di ctia noron (cac Tai Liéu Khong
Phéi Séang Ché 26-28). Sy suy yéu ctia sy van chuyén nguoc cling dugc phat hién & chudt
duroc cdi bién di truyén (cc Tai Liéu Khong Phai Sang Ché 23 va 24) va sy mt di ctia noron
cholinergic bi tdn thuong thé bo-thé vom phéan dnh mot khia canh ciia tinh trang bénh. Theo
do, su cai thién cua sy suy gidm nhén thic va sy kim ham cua sy tién trién tinh trang bénh &
bénh Alzheimer ¢6 thé dugc mong doi béi su kim hdm hodc su cai thién cla sy mét di cia

noron cholinergic trong mo hinh nay ctia roi loan.

[0007] Sa st tri tué voi thé Lewy (DLB) va bénh Parkinson (PD) 1a cac rdi loan thodi héa
thin kinh tién trién trong d6 céc thé vui bét thuong (thé Lewy) chu yéu gébm c6 alpha
synuclein xuét hién trong noron va gdy ra su thodi hda va sy mét di ctia noron. Réi loan chirc
ning nhan thirc phat trién néu thé Lewy dugc phan bd chi yéu trong v ndo va hdi chimg
Parkinson phat trién néu thé Lewy dugc phan b6 chii yéu trong than ndo. Ngoai diéu d6, cac
triéu ching tim than ching han nhur 4o gidc thi gic, 4o gidc va hoang tudng, rbi loan gidc
ngll va cic triéu chimg giao cdm cling phat trién. Chén doén 13 sa sat trf tué voi thé Lewy néu
sa sut trf tué xuét hién trude hodc trong vong mot nam tir khi khoi phat hoi chimg Parkinson
va chn doén 12 bénh Parkinson véi sa st tri tué (PDD) néu hoi chimg Parkinson da xuét hién
tfuc’yc mdt ndm hodc 1au hon tir khi khoi phat sa stt trf tug. Sa stt tri tué v6i thé Lewy, bénh
Parkinson véi sa sut tri tué va bénh Parkinson la cing bénh vé mit bénh Iy va duoc dé cap
chung duéi dang bénh thé Lewy (LBD) du chung khac nhau & 1i loan chirc ning nhén thirc
va thir tu xuét hién va mirc d ctia hdi ching Parkinson. Trong sa st tri tué véi thé Lewy va
bénh Parkinson véi sa sut tri tug, tuong tur nhu bénh Alzheimer, noron ctia nhan nén cla
Meynert, nhin c6 ngudn gbe tir day than kinh cholinergic, bi thodi hoa va maét di va da c6 bao

c4o ring réi loan noron cholinergic nghiém trong xuat hién & hdi hai ma va vo ndo (cic Tai
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Liéu Khong Phai Sang Ché 29-31). Hon nira, c6 sy twong quan giita sy tién trién ctia rdi loan
noron cholinergic va réi loan chirc ndng nhan thic (Tai Liéu Khong Phai Sang Ché 29), va
chit trc ché cholinesteraza da dugc chimg minh 1a cai thién chitc ndng nhan thare. Dua trén
cac phét hién ndy, chirc ndng nhén thirc cai thién bang sy cai thién ctia chirc nang cta noron
cholinergic, va twong tir nhur bénh Alzheimer, su cai thién ctia sy suy gidm nhén thic va sy
kim him cua su tién trién tinh trang bénh & sa sit tri tué véi thé Lewy va bénh Parkinson véi
sa stt trf tué c6 thé duoc mong doi boi su kim hdm hogc su cai thién cua sy mét di ctia noron

cholinergic trong mdt vai mé hinh ctia rdi loan.

[0008] Do d6, dua trén cac phat hién nay, su c4i thién & hiéu ning nhén thic giam gay ra
boi su rdi loan chtic niing cta noron cholinergic c6 thé duge mong doi boi viée dat duge su
hoat hoa chirc ning va/hodc tac dung bao vé than kinh trén noron cholinergic trong thue hanh
lam sang.

[0009] Ngoai céc bénh néu trén, cac vi dy vé bénh ma su két hop gifra sy giam chirc ning
nhén thirc va sy rbi loan chirc ning ctia noron cholinergic da dugc béo cdo dbi véi nd bao
gdbm chimg mua giat Huntington, hoi chimg Down, hdi chimg xo cing teo co mot bén
(ALS), réi loan trm cam chinh, tam than phén ligt, va bénh twong t.
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Ban chit ky thuit clia sing ché

Vén dé ky thuat

[0011] Muc dich ctia sing ché 1a d& xuit hop cht hodc mudi duoc dung ctia n6 c6 sy hoat
héa noron cholinergic vavhodc tac dung bao v¢ than kinh va c6 viéc sir dung tiém néng clia
tac nhan tri liéu dbi véi bénh Alzheimer, sa stt trf tu¢ voi thé Lewy va bénh Parkinson v6i sa
sut tri tug.

Giai phap cho vén dé

[0012] Két qua cia cac nghién ciru bao quat dé giai quyét cac vén @& néu trén 13, cac tac gia
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sang che da phat hién ra hop chat ndm vong hodc mudi duge dung ciia n6 c6 su hoat hda

noron cholinergic va hogc tc dung bao vé than kinh.
[0013] Tt la, sang ché d& cap dén céo myc tir <1> dén <26> sau day.
<1>  Hop chét dugc chon tir nhém gdm co:

3-flo-6,11-dimetyl-6,7,10,11,12,13-

hexahydrobenzo[f]pyrido]: ",3":4',5’]thieno[2',3':4,5]pyrimido[1,2-a][1,4]diazepin—5,14-dion:

F
0
L

S N/)\/N\ (1)

5,10-dimetyl—5,6,9,10,11,12—hexahydropyrido[4",3":4',5']thieno[2',3':4,5]pyrimido[1,2-
a]thieno[2,3-f][1,4]diazepin-4,13-dion:

O =
\NQ/ka/QS:
LA

S
o)
N
N N (u)’

5,10-dimetyl-5,6,9,10,11, 12-hexahydropyrido[ " 3":4' 5'thieno[2',3":4,5]pyrimido[1,2-

ajthieno[3,2-f][1,4]diazepin-4,13-dion:

0O STN
—N N —
/ | 0
S 2
N N\ (III)’

(3aS,14aR)-5,10-dimetyl-3,3a,5,6,9,10,11,12-octahydro-1H-
xyclopenta[f]pyrido[ ",3“:4',5’]thieno[2‘,3’:4,5]pyrimido[1,Z-a][1,4]diazepin—4,13(2H,14aH)—

dion:

-10-
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o £\
s N/)\/N\ (IV)

(3aR,14aR)-5,10-dimetyl-3,3a,5,6,9,10.11, 12-octahydro-1H-

xyclopenta[f]pyrido[4",3":4',5']thieno[2',3':4,5]pyrimid0[1,2-a][1,4]diazepin—4,13(2H,14a}D-

dion:
0 %
—N
<1
va

(3aS,14aS)-5,lO-dimetyl—3,3a,5,6,9,10,11,12-octahydro-1H-
Xyclopenta[f]pyrido[4",3":4',5']thieno[2',3':4,5]pyrimido[1,2-a][1,4]diazepin—4,13(2H,14aH)—

dion:

0 N
\NQ/TLN -
S N/)\/N\ (V1)

hogc mubi dugc dung ctia nd.
<2>  3-Flo-6,11-dimetyl-6,7,10,11,12,13-
hexahydrobenzo[f]pyrido[: ",3":4',5']thieno[2',3':4,5]pyr'1mido[1,2-a][1,4]diazepin—5,l4-dion

hodc muoi duge dung cia no:

F
@]
L
/ | N 0
S N//K/ N

<3>  5,10-Dimetyl-5,6,9,10,11,12-
-11-
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hexahydropyrido[ ",3":4',5']thien0[2’,3':4,5]pyrimido[1,2-a]thieno[2,3-f][1,4]diazep'm—4,13-

dion hodc muoi dugc dung ctia no:

O = S
—N —
Q/\/EU\N o
S N/K/N

N (”).

<4>  5,10-Dimetyl-5,6,9,10,11,12-
hexahydropyrido[4",3":4',5']‘rhien0[2',3':4,5]pyrimido[1,2-a]thieno[3,2—f][1,4]diazepin—4,13-

dion hoic mudi dugc dung cuia né:

0O SN

aseQ
7 ’ N o)

S N//‘\/N

L

<5>  (3aS,14aR)-5,10-Dimetyl-3,3a,5,6,9,10,1 1,12-octahydro-1H-
kyclopenta[f]pyrido[ ",3":4',5']thieno[2',3':4,5]pyrimido[1,2-a][1,4]diazepin—4,13(2H,14aH)-

dion hodc mudi duge dung cia no:

o N\
S N/)\/N\ (IV)

<6>  (3aR,14aR)-5,10-Dimetyl-3,32,5,6,9,10,1 1,12-octahydro-1H-
xyclopenta[ﬂpyﬁdo[4",3":4',5']thieno[2',3':4,5]pyrimid0[1,2-a][1,4]diazepin—4, 13(2H,14aH)-

dion ho#ic mudi dugc dung cua no:

<7> (3aS,14aS)-5,10-Dimetyl-3,3a,5 ,6,9,10,11,12-octahydro-1H-
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xyclopenta[f]pyrido[4",3" 4" 5'|thieno[2',3":4,5 pyrimido[ 1,2-a][1,4]diazepin-4,13 (2H,14aH)-

dion hodc mudi dugc dung cta no:

<§>  Dugc phim c6 chira hop chit hoic mudi duge dung ctia no theo muc bt k¥ trong sb

cac muc tr <I> dén <7> va mdt hoic nhiéu chét phu gia dugc dung.

<9-1> Dugc phém theo <8>, ma 14 t4c nhan hoat hoa noron.

<9-2> Dugc phém theo <€>, ma 1a tdc nhan bao v€ noron.

<10> Duoc phim theo <8> @8 didu tri ri loan chirc ndng nhan thirc.

<11>  Téc nhén tri liéu ddi v6i rdi loan chire ning nhan thirc ¢ chtra hop chét hoic mudi
duoc dung cia nd theo muc bét ky trong s6 cac muc tir <1> dén <7>.

<12> Phuong phép diéu tri rbi loan chirc nang nhan thirc, c6 chira viée dung hop chét hodc
mubi duge dung ctia n6 theo muyc bat ky trong sd cac muyc tr <1> dén <7> cho bénh nhén.
<13> Hop chat hoic mudi duge dung ctia n6 theo muc bt ky trong sb cac muc tir <1> dén
<7> dé str dung trong viéc diéu tri rbi loan chirc ning nhén thirc.

<14> St dung hop chit hodc mudi dugc dung cta no theo muc bt ky trong s cac muc tir
<1> dén <7> d& san xudt téc nhan trf lidu ddi voi rdi loan chirc ning nhén thirc.

<15>  Théc nhan tri liéu dbi véi bénh Alzheimer c6 chira hop chét hodc mudi dugc dung cla
né theo muc bat k¥ trong sb cac muc tir <1> dén <7>.

<16> Phuong phap diéu tri bénh Alzheimer, ¢6 chira viéc dung hop chét hoic mubi dugce

dung ctia nd theo muc bét ky trong s6 cac muc tir <1> dén <7> cho bénh nhén.

<17> Hop chit hodc mudi dugc dung ctia n6 theo muc bt ky trong s6 cac muc tir <1> dén
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<7> dé str dung trong viéc diéu tri bénh Alzheimer.

<18> St dung hop chit hodc mubi duoc dung clia n6 theo muc bt ky trong sb cac muyc tir
<1> dén <7> d& san xuét tac nhan tri liéu ddi véi bénh Alzheimer.

<19>  Tacnhan tri liéu dbi voi sa stt tri tué voi thé Lewy c6 chira hop chét hoic mudi duoc
dung cuia n6 theo muc bt ky trong s cac muc tir <1> dén <7>.

<20> Phuong phép didu trj Sa sut tri tué véi thé Lewy, c6 chira viéc ding hop chét hozic
mudi duoc dung ctia n6 theo muc bét ky trong s6 cac muc tir <1> dén <7> cho bénh nhan.
<21> Hop chit hodic mudi duge dung ctia n6 theo muyc bat ky trong s& cac muc tir <1> dén
<7> dé sir dung trong viéc diéu tri Sa sut trf tué véi thé Lewy.

<22>  Strdung hop chét hodc mudi dugc dung clia n6 theo muc bét ky trong s6 cac muc tir
<1> dén <7> d& san xuéit tac nhan tri liéu déi véi Sa st tri tué véi thé Lewy.

<23> Téc nhén tri liéu dbi voi bénh Parkinson véi sa sit tri tué c6 chira hop chét hoic
mudi duge dung ctia n6 theo muc bét ky trong sO cac muc tir <1> dén <7>.

<24>  Phuong phip didu tri bénh Parkinson véi sa stit tri tué, c6 chtra viée dung hop chét
hoac mudi duge dung ctia né theo muc bét ky trong sd cac muyc tir <I> dén <7> cho bénh
nhan.

<25> Hop chit hogc mudi duoc dung ctia né theo muc bét ky trong sd cac muc tir <1> dén
<7> dé sir dung trong viéc diéu tri bénh Parkinson v6i sa sut tri tu€.

<26>  Sirdung hop chat hodc mudi duge dung ciia nd theo myc bt ky trong s cdc muc tlr
<1> dén <7> dé san xuét tac nhén tri liéu ddi voi bénh Parkinson véi sa sut tri tué.

Téac dung c6 lgi ciia sang ché

[0014] Hop chit nim vong duge thé hién bang c4c cong thire tir (I) dén (VI) (sau day goi la
“céc hop chét tir (I) dén (VI)") hoic mudi duoe dung cta chiing theo sang ché c6 su hoat hoa

-14-



37362

noron va/hodc tac dung bao vé than kinh, nhu thé hién trong dit liéu hoat tinh trong cac vi du
thir nghiém duoe Iy néu dudi day. Céc hop chét tir (T) dén (VI) theo sang ché dan dén sur cai
thién cua hiéu ning nhan thirc do su hoat héa noron va/hodc tac dung bao vé than kinh ctia
chuing, va do do ¢co tiém nang sir dung lam tac nhén tri ligu dbi voi bénh Alzheimer, Sa st tri
tué voi thé Lewy va bénh Parkinson véi sa stt tri tu¢.

M5 ta chi tiét cic phwong 4n thye hién sing ché

[0015] Sau déy, ndi dung cta sang ché s& dugc md ta chi tiét.

[0016] Trong ban mo ta nay, cic cong thirc cu tao cta cac hop chat c6 thé thé hién céc chat
ddng phan cu thé cho thuan tién; tuy nhién, sing ché c6 thé bao gbm cac ddng phan quay va
céc chit hd bién, cling nhu 14 cdc hdn hop ddng phan, khong bi gidi han & cac cong thirc da
durge mo ta cho thuan tién, va ¢ thé 1a chdt ddng phan bét ky hodc hon hop chira cdc chét
ddng phan & ti 18 bt ky.

[0017] Hon nita, cic tinh thé da hinh ciing c6 thé t0n tai; tuy nhién, sing ché ciing khong bi
gidi han & bat ky dang nao trong sb chiing va ¢6 thé 1a dang tinh thé don hodc hon hop cua
chiing. Hon nita, sang ché con bao gdm cac dang v dinh hinh, va cic hop chét theo sang ché

bao gdm anhydrat va solvat (cu thé 1 hydrat).

[0018] Séng ché con bao gdbm cac hop chét duoc danh diu dong vi clia cac hop chét tir (I)
dén (VI). C4c hop chét duoc danh ddu dong vi giéng nhu cac hop chét tir (1) dén (VI), ngoai
trir viéc mot hodc nhidu nguyén t&r dugc thay thé bang mot hodc nhiéu nguyén tr c6 nguyén
it khéi hotic s6 khéi khac véi nguyén tir khéi hoge s6 khdi thuong duge phét hién trong tu
nhién, Céc vi du vé chét dong vi ma c6 thé duogc két hop vao céc hop chét theo sang ché bao
gdm chét ddng vi cta hydro, cacbon, nito, oxy, flo, photpho, luu huynh, iot, va clo, va cu thé

1a bao gbm 2H, *H, ''C, 1C, N, **O, 18 32p 35§ 123] 125] va dang tuong tu.

[0019] Céc hop chét duge danh déu dong vi néu trén, vi dy nhu, céc hop chét ma chét déng
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vi ¢6 hoat tinh phong xa, ching han nhu *H va/hogc "C, dugc két hop vao do, hitu dung cho
thtt nghiém phén bd md cia thude vivhoic co chét. 3H va *C duge coi 1a hitu dung béi vi dé
dang diéu ché va phét hién chung. Céc chét dong vi ''C va F dugc coi 1 hitu dung dbi voi
PET (chup cét 16p phét xa positron), chét ddng vi 12T duge coi 12 hitu dung ddi voi SPECT
(chup cét 16p vi tinh bing birc xa don photon), va it ca ching htu dung d& chup anh n3o. Sy
thay thé bing chét dong vi ning hon, ching han nhu H, dan dén mot s loai loi ich tri lidu,
bao gbdm sur tang lén & thoi gian béan thai in vivo hodc sur giam di & lidu luong can thiét do do
bn dinh chuyén hoa cao hon, va do d6 dugc coi la hitu dung trong cac truong hop nhét dinh.
Céc hop chét dugc dénh dAu ddng vi néu trén c6 thé duoc didu ché twong tu bing cach thuc
hién c4c quy trinh dugc boc 10 trong cac Vi du sau ddy bang cach sir dung céc chét phan tmg
str dung dé dang dugc gin nhin bang chét ddng vi thay cho cac chét phan tmg khong dugc

gin nhin bang chit dong vi.

[0020] “Mubi duoc dung" trong ban md ta nay khong bi gi6i han cu thé mién 1 chung 1a
mudi duge tao thanh véi cac hop chét theo sang ché, va céc vi du cu thé bao gdbm mudi cong

axit ching han nhu mudi axit vo co, mudi axit hitu co, va muoi axit amin c6 tinh axit.

[0021] "Mudi dwoc dung” trong ban mo ta nay 12 mubi bt ky duoc tao thanh & ti 1¢ thich
hop trix khi ¢6 sy mé ta gi6i han cu thé bt k¥, va s6 lugng clia cac phén tir axit trong mdi
phén tr ctia hgp chét trong mubi da duoc tao thanh khong bi giéi han cu thé; tuy nhién, t6t
hon néu sb lugng clia cac phén tir axit trong mdi phan ti cua hop chit nim trong khoang tir
khoang 0,5 dén khoang 2, va t6t hon nita néu s luong clia cac phan tir axit trong mdi phan tir

ctia hop chét bang khoang 0,5, khoang 1, hodc khoang 2.

[0022] Céc vi du vu ti€n cla mudi axit vd co bao gdm hydroclorua, hydrobromua, sulfat,
nitrat, va photphat; va cic vi du uu tién v& mudi axit hitu co bao gém axetat, sucxinat,

fumarat, maleat, tartrat, xitrat, lactat, stearat, benzoat, metansulfonat, p-toluensulfonat, va
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benzensulfonat.
[0023] Céc vi dy uu tién cla mudi axit amin 6 tinh axit bao gdm aspartat va glutamat.

[0024] Khi céc hop chét tir (T) dén (V) theo sing ché duge thu liy & dang tw do, ching ¢6
thé durgc bién ddi thanh mudi ma c6 thé dwoc tao thanh bang céc hop chét tix (I) dén (VI) hodc
hydrat ctia ching theo phuong phép thong thuong.

[0025] Khi céc hop chét tir (T) dén (VI) theo séng ché duoc thu 14y dudi dang mudi ctia cac
hop chét tir (I) dén (VI) hodc hydrat cia cac hop chét tix (I) dén (VI), chiing c6 thé dugc bién

ddi thanh dang tu do ciia céc hop chét tir (T) dén (VI) theo phuong phép thong thuong.

[0026] Hon nita, cac chit ddng phan khac nhau (vi du nhu, chét ddng phan quang hoc, chét
ddng phan quay, chit ddng phan lap thé, v.v.) thu duoc tir cac hop chét tr (I) dén (VI) theo
sang ché co thé duoc tinh ché va dugc phén 1ap bang cic phuong thic tich thong thuong,
ching han nhu sy tai két tinh, phuong phéap mubi dong phan khong ddi quang, phuong phap
phan giai bang enzym, va cac k¥ thuat sic ky khéc nhau (vi du nhu, sic ky 16p mong, sic ky

cdt, sc ky khi, v.v.).
[0027] [Diéu Ché Dugc Pham]

Duoc phim theo sang ché c6 thé duge san xuét bang cach trdn chét phu gia dugc
dung vé&i hop chét duoc chon tir nhom ctia cac hop chét tir () dén (VI) hodc mubi duge dung
ctia nd. Duoc phim theo sang ché co thé duge san xuét bang phuong phép da biét, vi du nhu,
phuong phép da dugc mo ta trong Quy Téc Didu Ché Chung ctia Dugc Dién Nhat Ban An
Ban Lan Thi Bay.

[0028] Dugc phém theo séng ché c6 thé dugc diing mdt céch thich hop cho bénh nhén tuy

thudc vao dang liéu lugng cua chung.
[0029] Liéu luong ctia cac hop chét tix (I) dén (V1) theo sang ché hodc mudi dugce dung cia
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n6 thay ddi tly thude vao mirc do nghiém trong ctia triéu chung, tudi, giéi tinh, khéi lwong co
thé, dang lidu luong, loai mudi, loai bénh cu thé, va cac diéu kién khéc; tuy nhién, nhin chung,
liéu lugng cho ngudi 16n trong mdi ngay ding theo dudng miéng 1a tir khoang 30 g dén 10
g, tdt hon 1a tr 100 pg dén5g va t6t hon nita 12 tir 100 pg dén 1 g; lidu lugng cho ngudi 16n
trong mdi ngdy ding theo duong tiém la tir khoang 30 g dén 1 g, tt hon la tir 100 pg dén
500 mg, va t6t hon nita 12 tir 100 pg dén 300 mg; va liéu lugng néu trén dugc dung mot lan
hodc mdt vai lan.

[0030] Céc hop chét theo sang ché c6 thé duoc st dung 1am mau do hoa chét dé bt gitt
protein dich ctia cac hop chét c6 khéi hrong phén tir thép c6 hoat tinh sinh hoc. Tirc 13, cac
hop chét theo sang ché c6 thé duoc bién dbi thanh mau do séc ky 4i lwe, mau do quang éi luc,
v.v., bang cach dua nhém gin nhan, cAu néi, hoic dang twong tu vao gbc khac voi gbc chu tao
thiét yéu d6i vé6i su phat trién cta hoat tinh cta cac hop chét bang cach str dung phuong phap
d3 duge md ta, vi du nhu, trong J. Mass Spectrum. Soc. Jpn. Vol. 51, No. 5, 2003, pp. 492-

498, WO2007/139149, hoiic dang tuong tu.

[0031] Céc vi du veé nhém gan nhén, cAu ndi, v.v,, ding trong mau do héa chat bao gobm cac

nhom thé hién trong nhém gdm c¢6 cac muc tir (1) dén (5) sau day:

(1) nhém gén nhén protein, ching han nhu nhoém gin nhan quang éi lyc (vi du nhu, nhom
benzoyl, nhém benzophenon, nhém azit, nhém carbonylazit, nhom diaziridin, nhém enon,
nhém diazo, nhém nitro, v.v.) va cac nhom &i lyc hoa hoc (vi du nhw, nhém keton trong do
nguyén tir cacbon alpha dugc thay thé bang nguyén tir halogen, nhom carbamoyl, nhom este,
nhom alkylthio, chét nhan Michael chéng han nhu keton hodc este chua no o,B, va nhom
oxiran);

(2) chu nbi co thé phan cit, ching han nhu -S-S-, -O-Si-O-, monosacarit (nhom glucoza,

nhom galactoza, v.v.), hodc disacarit (lactoza, v.v.); va cAu ndi oligopeptit co thé phan cét duoc
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bang phan {mg enzym;

(3) cac nhém dudi céu ca, ching han nhu biotin va nhém 3-(4,4-diflo-5,7-dimetyl-4H-3a,4a-
diaza-4-bora-s-indacen-3-yl)propionyl;

(4) cac nhém gén nhan c6 hoat tinh phéng xa, ching han nhu 'L, 2P, °H, va *C; nhém gin
nhidn huynh quang, chdng han nhu fluoresxein, rhodamin, dansyl, umbelliferon, 7-
nitrofurazanyl, vad nhém  3-(4,4-diflo-5,7-dimetyl-4H-3 a,4a-diaza-4-bora-s-indacen-3-
yl)propionyl; cdc nhom phét quang héa hoc, ching han nhu luciferin va luminol; va céc chi
thi c6 kha ning phat hién ion kim loai néng, ching han nhu ion kim loai lanthanoit va ion
radi; hodc

(5) cdc nhém dé ghn vao chdt mang rén, ching han nhur hat thily tinh, nén thiy tinh, dia vi

chudn dd, hat agaroza, nén agaroza, hat polystyren, nén polystyren, hat ni 16ng, va nén ni 16ng.

[0032] Mau do duge diéu ché bang cach dwa nhom gin nhan, v.v., dugc chon tir nhém gdm
¢6 cae muc tir (1) dén (5) néu trén vao cac hop chét theo séang ché bang phuong phép da dugc
md t trong c4c tai liéu néu trén hogic phuong phép trong tur ¢o thé duoc sir dung 1am mau do
hoa cht dé nhén dién protein da gén nhan hitu dung d& tim kiém cac dich thiét ké thudc moi,
V.V..

Vi du thue hién sang ché

[0033] Céc hop chét tr (1) dén (VI) theo sang ché ¢6 thé duoc san xudt bang, vi du nhu,
phuong phép duge mo ta trong céc Vi du sau day, va tic dung cua cac hop chét nay c6 thé
duoc xac nhan bang phuong phap dugc mod ta trong cac Vi Du Thir Nghiém sau déy. Tuy
nhién, ddy chi 1a cac vi dy, va sang ché khong bi gi6i han & c;éc vi du cu thé duéi dy trong
truong hop bat ky va co thé duoc cai bién trong khoéng gid tri ma khong nim ngoai pham vi
cua sang ché.

[0034] Céc hop chét duoc md ta voi tén tai liéu, v.v., chira ring cac hop cht nay duoc san
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xudt theo céc tai li€u do, v.v..

[0035] Hon nita, cac chi viét tt ding trong ban md ta nay da duge biét rd va thong thudng
dbi v6i ngudi c6 hiéu biét trung binh trong linh vyc. Trong bdn m6 ta nay, cac chir viét tit sau

déy dugce str dung.

DCE: 1,2-dicloetan

DCM: diclometan

DIPEA: N,N-diisopropyletylamin

DMT-MM: 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium clorua
DMSO: dimetylsulfoxit

EDC: 1-etyl-3-(3-dimetylaminopropyl)carbodiimithydroclorua

HATU: O-(7-azabenzotriazol-1-y1)-N,N,N'N' ~tetrametyluronium hexaflophosphat
HOBT: 1-hydroxybenzotriazol

n-: binh thuong

NMM: N-metylmorpholin

t-: bac ba

TBD: 1,3,4,6,7,8-hexahydro-2H-pyrimido[ I 2-a]pyrimidin

TBME: butyl metyl ete bac ba

TEA: trietylamin

THEF: tetrahydrofuran

IH-NMR: proton nuclear magnetic resonance spectrometry — phép do phd cong huéng tir hat

nhan proton
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MS: mass spectrometry — phép do khéi phd
HPLC: high-performance liquid chromatography - sic ky 1ong hiéu nang cao

[0036] Thust ngit “nhiét do trong phong" trong cac Vi du va Vi Du San Xuét sau ddy
thuong ding dé chi tir khoang 10°C dén khoang 35°C. % dung dé chi phin trim theo khdi
lwgng trir khi ¢6 chi dan khac.

[0037] DS dich chuyén héa hoc ctia phé cong hudng tir nhan proton dugc chi ra theo don vi
§ (phan triéu) trong quan vdi tetrametylsilan, va hing s ghép duoc ghi nhan theo Héc (Hz).
Céac mAu duogc chi dinh 1a s: mc don, d: mtc doi, t: mic ba, q: muc bdn, m: mirc boi, br:

rOng, br.s: mirc don rong.

[0038] D6i véi do phan giai quang hoc ciia hop chét, Parallex Flex (TM) san xuét béi
Biotage (cot: mot trong s6 CHIRALPAK (R) AD-H, IA, IB, va IC san xuét boi DAICEL; va

CHIRALCEL (R) OD-H va OJ-H san xuét boi DAICEL) dugc st dung.

[0039] Trong céc phan Gmg sir dung binh phan mg vi song trong Vi Du San Xuit, Vi Du
Tham Chiéu, va Vi du, Chat khéi ddu (TM) hogc Chét khéi dau-+ (TM) san xuat bi Biotage

dugc su dung.

[0040] Lién quan dén sic ky, dé lam silicagel, silicagel60 san xuat béi Merck (ASTM ludi
70-230 hoic ludi 230-400) hodc PSQ60B san xuét boi Fuji Silysia Chemical Ltd. dugc st
dung, hogc cot dong goi san {cot: Cot Hi-Flash (TM) (Silicagel) san xuét bdi YAMAZEN,
kich thude: mot trong s6 S (16 x 60 mm), M (20 x 75 mm), L (26 x 100 mm), 2L (26 x 150
mm), va 3L (46 x 130 mm); hodc Biotage (TM) SNAP Ultra Silica Cartridge san xuét boi

Biotage, kich thu¢c: mot trong s6 10 g,25 g,va50 g} dugc str dung.

[0041] Dé lam silicagel NH, CHROMATOREX NH-DM2035 san xudt boi Fuji Silysia

Chemical Ltd. dugc stt dung, hodc cot dong goi san {cot: Cot Hi-Flash (TM) (Amino) dugc
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san xuét bdi YAMAZEN, kich thudc: mot trong s6 S (16 x 60 mm), M (20 x 75 mm), L (26 x
100 mm), 2L (26 x 150 mm), va 3L (46 x 130 mm); hodc Presep (TM) (Luer Lock)
NH2(HC) san xuét béi Wako Pure Chemical Industries, Ltd., kich thuéc: mot trong s type
M (14 /25 ml), kiéu L (34 /70 ml), type 2L (50 /100 ml), va kiéu 3L (110 g/200 ml)} dugc
str dung.

[0042] Khi tén ciia céc hop chat duoc thé hién dudi day, ngoai trir dbi voi cac chét phan tmg
thuong dung, tén thé hién trong tii liéu "E-Notebook" Phién béan 12 (PerkinElmer) duoc su
dung.

[0043] ViDu San Xuit 1

Téng hop etyl 2-amino-6-metv1—4,5,6,7—tetrahvdroﬂ1ieno[2,3-c]pvridin—3-carboxvlat

O
ST~
0] =~ — (@)
R S &
© S7  NH,

B4 sung TEA (61,6 ml, 442 mmol) ¢ nhiét do trong phong vao hon hop cuia 1-

metyl-4-piperidon (CAS No. 1445-73-4) (51,5 ml, 442 mmol), etyl xyanoaxetat (CAS No.
105-56-6) (47,2 ml, 442 mmol), lru huynh (CAS No. 7704-34-9) (14,2 g, 442 mmol), va
etanol (800 ml). Khudy hdn hop phan mg & nhiét do 40°C trong thoi gian 15 gio, va sau do
c6 dudi ap sudt giam. Tinh ché phan can bang sic ky cot (silicagel NH, etyl axetat). Nghién
phan cin da cd thu dugc véi etyl axetat. Thu gom chét két tiia bang c4ch loc, rira bang etyl

axetat, va lam kho dudi ap sut giam dé thu dugc hop chit néu & d& muc (58,4 g).

'H-NMR (400 MHz, CDCl3) 8 (ppm): 1,33 (t, J = 7,0 Hz, 3H), 2,44 (s, 3H), 2,62-2,70 (m,

2H), 2,79-2,88 (m, 2H), 3.37 (t, T =2,0 Hz, 2H), 4,26 (q, T =7.3 Hz, 2H), 5,97 (br. 5, 2H).

MS (ESD) mv/z: 241 [M-+H]*
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[0044] ViDu San Xuit2

Téne hop 7-flo-4-metyl-3.4-dihydro-1H-benzo[e][1 Aldiazepin-2,5-dion

0 0 ,
F o HN F N
/& " HOW) T /z
Nige N
H o) H O

B4 sung sarcosin (CAS No. 107-97-1) (5,16 g, 58,0 mmol) & nhiét do trong phong
vao dung dich cua 6-flo-1H-benzo[d][1,3]oxazin-2,4-dion (CAS No. 321-69-7) (10,0 g, 55,2
mmol) trong pyridin (100 ml), va khudy hdn hop phan tng ¢ nhi¢t do 100°C trong thoi gian 8
giv. Lam nguoi hdn hop phan tmg xudng nhiét d6 trong phong. Thu gom chét két tha bing
cch loc va rira bing dietyl ete. Lam kho chét rin thu dugc dudi ap sudt giam & thu durge hop
chét néu & d& muc (5,34 g).
'H-NMR (400 MHz, CDCl3) § (ppm): 3,30 (s, 3H), 3,90 (s, 2H), 6,97 (dd, J = 8,8, 4,5 Hz,

1H), 7,20 (ddd, T = 8,6, 7,6, 2,9 Hz, 1H), 7,67 (dd, ] = 9,0, 3,1 Hz, 1H), 7.99 (br. s, 1H).
MS (ESI) m/z: 209 [M+H]*
[0045] ViDu San Xuét 3

Téng hop 4-metyl-3.4-dihydro-1H-thieno|[3.2-¢][ 1 Aldiazepin-2.5-dion

S 0 S 0O
Ly HN N
o+ HO\H)
HN\< HN\“)
o 0 i

Gia nhiét hon hop cia 1H,2H,4H-thieno[3,2-d][1,3]oxazin-2,4-dion (CAS No.
78756-28-2) (300 mg, 1,77 mmol), sarcosin (395 mg, 4,43 mmol), va nudc (10 ml) dudi
dong hdi luu trong thoi gian 2 gio. Lam lanh hdn hop phéan tng xubng 0°C. Thu gom chét két
tia bang cach loc, va rira tudn tu bang nude va dietyl ete. Lam kho chét rin thu duoc dudi ap

sut giam dé thu dugc hop chit néu & d& muc (165 mg).

-23-



37362

'H-NMR (400 MHz, CDCls) § (ppm): 3,24 (s, 3H), 4,00 (s, 2H), 6,72 (d, J = 5.3 Hz, 1H),

7,52 (d, T=5,3 Hz, 1H), 7,96 (br. s, 1H).
MS (ESI) m/z: 197 [M+H]*
[0046] ViDu San XuAt4

Téng hop 4-metyl-3 4-dihydro-1H-thieno[2,3-€][ 1.4]diazepin-2,5-dion

-~ P e
HN™

24 . W

e o,/ )
° @)

@]

Bé sung 1H,2H,4H-thieno[2,3-d][1,3]oxazin-2,4-dion (CAS No. 10397 9-54-0) (600
mg, 3,55 mmol) vao dung dich cta sarcosin (790 mg, 8,87 mmol) trong nude (12 ml). Gia
nhiét hdn hop phan tmg dudi dong hoi luu trong thoi gian 1,5 gio. Lam ngudi hdn hop phan
tmg xudng nhiét do trong phong. B sung cloroform vao hdn hop phéan tmg, va 16p hiru co
duoc tach ra. Chiét 16p nude bang cloroform (hai 1an) va etyl axetat (3 1an). Lam kho 16p hitu
co két hop trén natri sulfat khan va loc, va ¢6 dich loc dudi ap suét giam. Lam kho chét rin

thu dugc dé thu dugc hop cht néu & d& muc (430 mg).

'H-NMR (400 MHz, CDCl3) § (ppm): 3,23 (s, 3H), 3,99 (s, 2H), 6,90 (d, ] =5,9 Hz, 1H),

729 (d,1=5,7 Hz, 1H), 8,39 (br. s, 1H).
MS (ESI) m/z: 197 [M+H]"
[0047] ViDu San Xuit 5

Tdng hop ( 5aS.8aR)-4-metyloctahydroxyclopentale][1.4] diazepin-2.5-dion

N
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(1) Tdng hop metyl 2-((1S.2R)-2~(( t-butoxycarbonyl)amino)-N-
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metylxyclopentancarboxamit)axetat

B6 sung tudn tw TEA (22,2 ml, 159 mmol), HOBT/monohydrat (11,7 g, 76,3 mmol),
va EDC (14,6 g, 76,3 mmol) trong didu kién 1am lanh bang nudéc da vao hén hop clia axit
(1S,2R)-2—((t-butoxycarbonyl)amino)xyclopentan-1-carboxylic (CAS No. 137170-89-9)
(14,6 g, 63,6 mmol), sarcosin metyl este hydroclorua (CAS No. 13515-93-0) (10,7 g, 76,3
mmol), va THF (150 ml). Sau khi khuy hdn hop phan tmg & nhiét do trong phong trong thoi
gian 15 gio, bd sung etyl axetat va nudc, va 16p hitu co duge tach ra. Chiét 16p nuée bang etyl
axetat. Rira 16p hitu co két hop tuan tu bang dung dich natri hydro cacbonat béo hoa trong
nude va dung dich natri clorua bdo hoa, lam kho trén natri sulfat khan, loc, va c6 dudi ap suét
giam. Tinh ché phan cin thu dugc hai 14n bang sic ky cot (silicagel, etyl axetat/n-heptan 25-

30%) dé thu duoc hop chét néu & &€ muc (16,1 g).
MS (ESI) m/z: 337 [M+Na]"

(2) Téng hop ( 5aS.8aR)-4-metyloctahydroxyclopenta[e][1.4]diazepin-2.5-dion

B4 sung dung dich hydro clorua/l,4-dioxan 4 N (160 ml, 640 mmol) trong diéu kién
lam lanh bing nudc da vao metyl 2-((18,2R)-2-((t-butoxycarbonyl)amino)-N-
metylxyclopentancarboxamit)axetat (16,1 g, 51.3 mmol). Khudy hdn hop phén tng & cling
nhiét do trong thoi gian 30 phut, sau d6 khudy & nhiét @ trong phong trong thoi gian 45 pht,
va ¢d dudi ap suat giam. B6 sung TBD (8,57 g, 61,6 mmol) trong didu kién lam ngudi bang
nude vao dung dich cua phan cin trong metanol (130 ml). Khudy hdn hop phén tng trong
didu kién 1am ngudi bang nudc trong thoi gian 3 gio, va sau d6 lam lanh xudng 0°C. Thu gom
chét rén thu duoc bang cach loc, ria 3 14n bing metanol da 1am lanh bang nudce d4, va lam
kho dudi p suat giam dé thu dugc hop chét néu & dé muc (5,22 g).

'H-NMR (400 MHz, CDCls) & (ppm): 1,41-1,59 (m, 2H), 1,78-1,98 (m, 2H), 2,00-2,15 (m,

1H), 2,36-2,53 (m, 1H), 3,08 (s, 3H), 3,18-3,32 (m, 1H), 3.49 (dd, J = 15.5, 1,7 Hz, 1H), 3.91-
-25-



37362

4,04 (m, 1H), 4,51 (d,J = 15,4 Hz, 1H), 5,54 (br. s, TH).

MS (ESI) m/z: 183 [M+H]"

[0048] ViDu San Xuit 6

Téng hop (5aR.8aR)-4-metyloctahydroxyclopenta[e][1.4] diazepin-2,5-dion

4o ek y @

0 N

(D Téng hop t-butyl 2-(1R.2R)-2-((t-butoxycarbonyl)amino)-N-

metylxyclopentancarboxamit)axetat

B sung tuan ty DIPEA (1,81 ml, 10,5 mmol) va HATU (1,99 g, 5,23 mmol) & nhiét
d6 trong phong vao hdn hop cia axit (IR2R)-t-butoxycarbonyl-2-
aminoxyclopentancarboxylic (CAS No. 245115-25-7) (1,00 g, 4,36 mmol), sarcosin t-butyl
este hydroclorua (CAS No. 136088-69-2) (872 mg, 4,80 mmol), va DCM (10 ml). Khudy
hdn hop phan tmg & nhiét do trong phong trong thoi gian 1 gi0, va sau do tinh ché tryc tiép
bang sic ky cot (silicagel, etyl axetat/n-heptan 30-50%) dé thu duge hop chéit néu & d& muc
(1,61 g).

MS (ESI) m/z: 357 [M+H]"

(2) Tong hop ( 5aR.8aR)-4-metyloctahydroxyclopenta[e][1.4]diazepin-2.5-dion

B4 sung dung dich hydro clorua/1,4-dioxan 4 N (16 ml, 64 mmol) & nhiét do trong
phong vao t-butyl 2-((1R,2R)-2~((t-butoxycarbonyl)amino)-N-
metylxyclopentancarboxamit)axetat (1,61 g, 4,52 mmol), va khudy hon hop trong thoi gian
20 givr. C6 hon hop phan tmg dudi 4p suét giam. Bé sung tudn tir natri hydro cacbonat (0,911
g, 10,8 mmol), metanol (24 mi), NMM (0,099 ml, 0,90 mmol), va DMT-MM (12,3% H0,
1,80 g, 5,70 mmol) vao phan cin & nhiét do trong phong, va khudy hdn hop trong thoi gian 20
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gidr. Co hdn hop phan tmg dudi 4p sut gidm, va rira phan cin bing DCM. C6 dich long da
rita dudi 4p sudt gidm, va tinh ché phan cin bang sic ky cot (silicagel, metanol/etyl axetat 5-

20%) dé thu duge hop chat néu & d& muc (745 mg).

'H-NMR (400 MHz, CDCls) 8 (ppm): 1,56-1,88 (m, 3H), 1,91-2,02 (m, 1H), 2,13-2,23 (m,
1H), 2,26-2,39 (m, 1H), 3,07 (s, 3H), 3,08-3,16 (m, 1H), 3,51-3,62 (m, 1H), 3,79 (d,J = 18,0

Hz, 1H), 4,58 (d, J = 18,0 Hz, 1H), 6,76 (br. s, 1H).

MS (ESI) m/z: 183 [M+H]"

[0049] ViDu San Xut 7

Téne hop (5a8,8aS)-4-metyloctahydroxyclopenta[e][1.4]diazepin-2.5-dion

%Z}—N%,fOH - %Z%N%/N/\%O/% ? 7 Zﬁo
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(1) Téng hop t-butyl 2-((1S.28)-2-( (t-butoxycarbonyl)amino)-N-

metylxyclopentancarboxamit)axetat

B4 sung HATU (1,99 g 5,23 mmol) & nhiét do trong phong vao hén hop clia axit
(18,28)-t-butoxycarbonyl-2-aminoxyclopentancarboxylic (CAS No. 143679-80-5) (1,00 g,
4,36 mmol), sarcosin t-butyl este hydroclorua (872 mg, 4,80 mmol), DIPEA (1,81 ml, 10,5
mmol), va DCM (10 ml). Khudy hon hop phan tmg & nhiét do trong phong qua dém, va sau
d6 tinh ché truc tiép bang sic ky cot (silicagel, etyl axetat/n-heptan 30-50%) dé thu duoc hop

chét néu & d& muc (1,55 g).
MS (ESI) m/z: 357 [M+H]"

(2) Tong hop ( 5aS.8aS)-4-metyloctahydroxyclopenta[e][1.4]diazepin-2.5-dion

Bé sung dung dich hydro clorua/1,4-dioxan 4 N (16 ml, 64 mmol) & nhiét do trong
phong vao t-butyl 2-((1 S,28)-2-((t-butoxycarbonyl)amino)-N-
-27-
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metylxyclopentancarboxamit)axetat (1,55 g, 4,35 mmol), va khudy hdn hop trong thoi gian
16 giv. C6 hdn hop phéan ing dudi ap suét giam. B4 sung tuan tir natri hydro cacbonat (0,877
g, 10,4 mmol), metanol (24 ml), NMM (0,096 ml, 0,87 mmol), va DMT-MM (12,3% H0,
1,73 g, 5,48 mmol) vao phén cin & nhiét d trong phong, va khudy hdn hop trong thoi gian 3
gitr. C6 hén hop phén tmg dudi 4p sudt gidm, va rira phan cin bing DCM. C6 dich léng da
rira duGi 4p sudt giam, va tinh ché phin cin bang séc ky 0t (silicagel, 0-20% metanol/etyl

axetat) dé thu duoc hop chit néu & d& muc (753 mg).

'H-NMR (400 MHz, CDCl5) § (ppm): 1,55-1,88 (m, 3H), 1,91-2,02 (m, 1H), 2,11-2,22 (m,
1H), 2.25-2,40 (m, 1H), 3,07 (s, 3H), 3,07-3,16 (m, 1H), 3,51-3,62 (m, 1H), 3,78 (d, T = 18,0

Hz, 1H), 4,57 (d,] = 18,0 Hz, 1H), 6,54 (br. s, LH).
MS (ESI) m/z: 183 [M+H]"
[0050] Vidul

Téng hop 3-flo-6,11-dimetyl-6.7,10.11,12.1 3-hexahydrobenzo[f]pyrido[4".3":4",5"lthieno

[2'.3"4,5]pyrimido[ 1,2-a][1.4]diazepin-5.14-dion
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)
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B4 sung photpho oxyclorua (4,65 ml, 49,9 mmol) & nhiét do trong phong vao hdn
hop cda etyl 2-amino-6-mety1—4,5,6,7—tetrahydrothieno[2,3-c]pyridin—3-carboxylat (6,00 g,
250 mmol) thu dugc trong Vi Du San Xudt 1, 7-flo-4-metyl-3,4-dihydro-1H-
benzo[e][1,4]diazepin-2,5-dion (5,20 g, 25,0 mmol) thu duge trong Vi Du San Xuét 2, va
DCE (300 ml). Khudy hdn hop phén tmg ¢ nhiét do 80°C trong thoi gian 20 gio. Trong khi
khudy trong didu kién lam lanh bang nudc d4, b6 sung natri etoxit (dung dich 20% trong
etanol, 80 ml, 207 mmol) vao hdn hgp phén tmg. Khudy hdn hgp phan tng ¢ nhiét do trong
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phong trong thoi gian 20 phat. B4 sung dung dich natri hydro cacbonat bao hoa trong nudc va
etyl axetat vao hdn hop phéan tmg, va 16p hiru co' duge tach ra. Chiét 16p nudc bing etyl
axetat. Lam kho 16p hitu co két hop trén magie sulfat va loc, va co dich loc dudi ap suat giam.
Tinh ché tudn tu phin cin bang sc ky cot (silicagel NH, etyl axetat/n-heptan 50-100%) va
sic ky cot (silicagel, metanol/etyl axetat 0-50%). Nghién chét rén thu duoc véi TBME, va thu
gom chit két tha bang cach loc. Rua chét rin thu dugc bang TBME va lam kho dudi ép suét

giam dé thu duoc hop chit néu & dé muc (4,56 g).

IE-NMR (400 MHz, CDCls) & (ppm): 2,51 (s, 3H), 2,66-2,76 (m, 1H), 2,77-2,88 (m, 1H),
3,04-3,18 (m, 2H), 3,25 (s, 3H), 3,57-3,75 (m, 2H), 4,09 (d, ] = 15,2 Hz, 1H), 4,47 (d,J = 14.8

Hz, 1H), 7,25-7,31 (m, 1H), 7,60-7,64 (m, 1H), 7,67 (dd, ] =9,0, 4,7 Hz, 1H).
MS (ESI) m/z: 385 [MHH]*
[0051] Vidu2

Tdng hop 5.10-dimetyl-5,6.9,10.11, 12-hexahydropyrido[4",3":4",5'lthieno[2'.3":4.5]pyrimido

[1.2-althieno[2.3-f][1.4]diazepin-4.13-dion

—N _ — —
a o+ N N 7 N
HNm) I/)» o (I
S™ ONH; i STON N

B4 sung photpho oxyclorua (0,157 ml, 1,68 mmol) & nhiét do trong phong vao hén
hop cua etyl 2-amino-6-metyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridin-3-carboxylat (303 mg,
126 mmol) thu duge trong Vi Du San Xuét 1, 4-metyl-3,4-dihydro-1H-thieno[3,2-
e][1,4]diazepin-2,5-dion (165 mg, 0,841 mmol) thu duge trong Vi Du San Xuét 3, va 1,4-
dioxan (10 ml). Khudy hdn hop phan Gng ¢ nhiét do 70°C trong thoi gian 2 gio, va sau do
khudy & nhiét do 90°C trong thoi gian 5 gio. B6 sung natri etoxit (dung dich 20% trong
etanol, 2,60 ml, 6,73 mmol) vao hén hop phén tmg da dugc lam ngudi Xuéng nhiét do trong
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phong. Khudy hdn hop phén (mg & nhiét do trong phong trong thoi gian 40 phut. B sung etyl
axetat va dung dich natri hydro cacbonat bio hoa trong nu6c vao hdn hop phan tng, va 16p
hittu co duge tach ra. Chiét 16p nudc bang etyl axetat. Lam kho 16p hitu co két hop trén natri
sulfat khan, loc, va c6 dudi ap sudt giam. Tinh ché phan cin bang sic ky cot (silicagel,

metanol/etyl axetat 50%0) dé thu duoc hop chat néu & d& muc (90,0 mg).

IEENMR (400 MHz, CDCLs) § (ppm): 2,51 (s, 3H), 2,66-2,87 (m, 2H), 3,07-3,20 (m, 2H),
306 (s, 3H), 3,56-3,74 (m, 2H), 4,21 (4, J = 15,0 Hz, 1H), 4,56 (d, ] = 15,0 Hz, 1H), 7,54 (d.J
=53 Hz, 1H), 7,59 (d, ] = 5,3 Hz, 1H).

MS (ESI) m/z: 373 [M+H]*

[0052] Vidu3

Tdng hop 5,10-dimetyl-5.6.9.10,11, 12-hexahydropyrido[4".3":4',5']thieno[2',3":4.5 ]pyrimido

[1.2-althieno[3.2-f][1.4]diazepin-4.13-dion

o) Q__(O 0 )S%
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B4 sung photpho oxyclorua (1,43 ml, 15,3 mmol) & nhiét do trong phong vao hén
hop ctia 4-metyl-3,4-dihydro-1H-thieno[2,3 -¢][1.4]diazepin-2,5-dion (1,00 g, 5,10 mmol) thu
duge trong Vi Du San Xuét 4, etyl 2-amino-6-metyl—4,5,6,7—tetrahydrothieno[2,3-c]pyridin-3-
carboxylat (1,84 g, 7,64 mmol) thu dugc trong Vi Du San Xuét 1, va 1,4-dioxan (30 ml).
Khudy hdn hop phéan tmg ¢ nhiét do trong phong trong thoi gian 5 phut, va khudy & nhiét do
90°C trong thoi gian 2 gio. B sung natri etoxit (dung dich 20% trong etanol, 21,7 ml, 56,1
mmol) trong 5 phtit vao hén hop phan tmg da dugce lam ngudi xudng nhiét d trong phong.
Khuéy hén hop phan tmg & nhiét do trong phong trong thoi gian 1,5 giv. B6 sung tudn tur etyl

axetat, dung dich natri hydro cacbonat bdo hoa trong nudc, va nuée vao hdn hop phén Gng,
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va 16p hitu co dugc tach ra. Chiét 16p nude bang etyl axetat. Lam kho 16p hitu co két hop trén
magie sulfat khan va loc, va c6 dich loc dudi ap suét giam. Tinh ché phén cin bang sic ky cot
(silicagel, metanol/etyl axetat 20%-50%). Nghién chét ran thu dugc véi etanol, va thu gom
chét két tia bang cach loc. Rira chét rén thu duoc bang etanol, va 1am kho dudi dp sudt giam
dé thu dugc hop chit néu & dé muyc (712 mg).

'H-NMR (400 MHz, CDCls) & (ppm): 2,52 (s, 3H), 2,71-2,87 (m, 2H), 3,05-3,30 (m, 5H),
3,59-3,75 (m, 2H), 4,23 (d, J = 14,8 Hz, 1H), 4,57 (d, ] = 14,8 Hz, 1H), 7,35 (d,J=6,2 Hz,

1H), 7,39 (d,J = 5,9 Hz, 1H).
MS (ESI) m/z: 373 [M+H]"
[0053] Vidu4

Tdng hop (3aS,14aR)-5,10-dimetyl-3.3a,5.6.9.10.11, 12-octahydro-1H-xyclopenta[flpyrido

[4" 3":4' 5'lthieno[2'.3":4,5]pyrimido[1.2-a][1.4]diazepin-4.13(2H, 14aH)-dion

9 2™ IEEEN

—N — —N ~
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B4 sung photpho oxyclorua (7,93 ml, 85,1 mmol) & nhiét do trong phong vao hon
hop cua (5aS,8aR)-4—1nety10ctahydroxyclopenta[e][1,4]diazepin—2,5-dion (3,10 g, 17,0
mmol) thu duwgc trong Vi Du San Xuit 5-2), etyl 2-amino-6-metyl-4,5,6,7-
tetrahydrothieno[2,3-c]pyridin-3-carboxylat (8,18 g, 34,0 mmol) thu duoc trong Vi Du San
Xut 1, va DCE (300 ml). Khuy hdn hop phan tmg & nhiét do 80°C trong thoi gian 14,5 gio.
B4 sung dung dich natri hydro cacbonat bdo hoa trong nudc vao hén hop phén tmg & nhiét do
0°C, khudy hdn hop & nhiét do trong phong trong thoi gian 3,5 gi, va sau do6 16p hitu co
duoc tach ra. Chiét 16p nuéce bang etyl axetat. Rira 16p hitu co két hop tudn tw bang dung dich
natri hydro cacbonat bdo hoa trong nudc va dung dich natri clorua bdo hoa, lam kho trén

-31-



37362

magie sulfat khan, loc, va ¢6 dudi ap suét giam. Tinh ché phan cin bang sic ky cot (silicagel
NH, etyl axetat/n-heptan 30-60%). Nghién phan cin da ¢d thu dugc véi TBME, va thu gom
chét két tiia bing céch loc. Rira chét rn thu duoc 3 1an bang TBME, va 1am kho dudi ap sudt
gidm dé thu duge hop chit néu & @& muc (3,70 g).

'H-NMR (400 MHz, CDCls) § (ppm): 1,51-1,73 (m, 2H), 1,94-2,18 (m, 2H), 2,30-2,41 (m,
1H), 2,44-2,59 (m, 4H), 2,71-2,82 (m, 2H), 3,04-3,19 (m, 5H), 3,42-3,54 (m, 1H), 3,64 (s,

2H), 4,17 (d, T = 15,6 Hz, 1H), 4,75 (d, ] = 15,6 Hz, 1H), 5,69-5,82 (m, 1H).

MS (ESI) m/z: 359 [M+H]"

Su quay riéng: [a] p?° -146,0 (¢ 0,50, CHCL3)

Phan tich bang HPLC:

(Pidu kién phan tich) Cot: CHIRALPAK IB (san xudt boi Daicel Chemical Industries, Ltd.)

(0,46 cm ¢ x 15 cm), 40°C, dung mdi rira giai: etanol/hexan = 20/80 (thé tich/thé tich), toc do

dong chay: 1 ml/phut, sy phat hién: UV (254 nm).

(Két qua phan tich) Khi hop chit néu & @ muc duge phén tich trong diéu kién phan tich néu
trén, thoi gian Iuu 13 10,38 phut, do tinh khiét quang hoc >98%ee, va sy quay quang hoc 1a (-
). Thoi gian luu cia chit dong phan dbi anh duoc x4c nhin bang san phdm dugc tdng hop
mot céch tuong tur bang cach st dung hdn hop triét quang lam nguyén ligu bét dau.

[0054] Vidu5

Téng hop (3aR,14aR)-5.10-dimetyl-3.32.5.6,9,10.11.1 2-octahydro-1H-xyclopenta[flpyrido

14" 3":4' 5thieno[2'.3"4.5|pyrimido[ 1.2-a][ 1.4]diazepin-4.13(2H. 14aH)-dion

A z Q=
° *HN o — Ny N (V)
—N [ ) )\/N S | /)\/ °
N

s~ ~NH,
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B sung photpho oxyclorua (0,793 ml, 8,51 mmol) & nhiét do trong phong vao hdn
hop cua (5aR,8aR)-4-metyloctahydroxyclopenta[e][l,4]diazepin—2,5-dion (310 mg, 1,70
mmol) thu dwoc trong Vi Du San Xuit 6-(2), etyl 2-amino-6-metyl-4.5.6,7-
tetrahydrothieno[2,3-c]pyridin-3-carboxylat (613 mg, 2,55 mmol) thu duge trong Vi Du San
Xuét 1, va DCE (16 ml). Khuéy hdn hgp phan ing & nhiét 4o 70°C trong thoi gian 2,5 gio va
sau d6 quay tré lai nhiét do trong phong, va bd sung etyl axetat (15 ml) va dung dich natri
hydro cacbonat bdo hoa trong nu¢e (30 ml). Khudy hdn hop phan ing & nhiét d trong phong
trong thoi gian 5 ngay, bd sung etyl axetat, va 16p hiru co duge tach ra. Chiét 16p nu6c bang
etyl axetat. Lam kho 16p hiru co két hop trén natri sulfat khan, loc, va c6 duoi ap suét giam.
Tinh ché phin cin bing séc ky cdt (silicagel NH, etyl axetat/n-heptan 50-70%). Rira san
phim thu dugc 3 14n bang dietyl ete, sau do rira bang TBME, va lam kho dudi ap suét giam

dé thu dugc hop chat néu & d& muc (143 mg).

IH-NMR (400 MHz, CDCls) § (ppm): 1,29-1,49 (m, 1F), 1,68-1,83 (m, 1), 1,82-2,21 (m,
3H), 2,50 (s, 3H), 2,76 (t, T = 5,7 Hz, 2H), 2,98-3,23 (m, 6H), 3,40-3,54 (m, 1H), 3,57-3,68

(m, 2H), 4,17-4,34 (m, 2H), 5,30 (d, ] = 17,4 Hz, 1H).
MS (ESI) m/z: 359 [M+H]
Phan tich bang HPLC:

(Didu kién phén tich) Cot: CHIRALPAK IC (sén xuét bdi Daicel Chemical Industries, Ltd.)
(0,46 cm ¢ x 15 cm), 40°C, dung mdi rira gidi: etanol, tbc do dong chay: 1 mU/phut, sy phat

hién: UV (254 nm)

(Két qua phan tich) Thoi gian luu clia hop chét néu & d& muc 12 6,64 phut, o tinh khiét quang

hoc >99%ee, va su quay quang hoc 1a (-).

[0055] Vidu6
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Téne hop (3a8,14aS)-5,10-dimetyl-3.3a.5.6.9.10, 11,12-octahydro-1H-xyclopenta[f]pyrido

14" 3":4' 5'thieno[2'.3"4.5]pyrimido[ 1.2-a][ 1.4]diazepin-4. 13(2H.14aH)-dion

Q /S s * >
N © * HN o — \N%N | o (V)
B / ) )\/N S /)\/
N

S NH, o

B4 sung photpho oxyclorua (0,859 ml, 9,22 mmol) & nhiét d6 trong phong vao hdn
hgp cua (5aS,8aS)-4—1netyloctahydroxyclopenta[e][1,4]diazepin—2,5-dion (336 mg, 1,84
mmol) thu dugc trong Vi Du San Xuit 7-(2), etyl 2-amino-6-metyl-4.5,6,7-
tetrahydrothieno[2,3-c]pyridin-3-carboxylat (665 mg, 2,77 mmol) thu dugc trong Vi Du San
Xuét 1, va DCE (17 ml). Khudy hdn hop phan Gmg & nhiét 46 60°C trong thoi gian 3,5 gio, va
sau do6 quay trd lai nhiét do trong phong. B4 sung etyl axetat (15 ml) va dung dich natri hydro
cacbonat bio hoa trong nude (30 ml) vao hén hop phan tmg. Sau khi khudy hdn hop phén
mg & nhiét do trong phong trong thoi gian 5 ngay, b sung etyl axetat, va 16p hitu co duge
tach ra. Chiét 16p nudc bang etyl axetat. Lam kho 16p hitu co két hop trén natri sulfat khan,
loc, va co dudt ap suét giam. Tinh ché phan cin bang sic ky cot (silicagel NH, etyl axetat/n-
heptan 40-80%). Rira san phém thu dugc 3 14n bang dietyl ete va lam kho dudi ap suét giam
dé thu duoc hop chit néu & dé muc (166 mg).
'H-NMR (400 MHz, CDCl3) 8 (ppm): 1,31-1,50 (m, 1H), 1,69-1,83 (m, 1H), 1,84-1,97 (m,
1H), 1,97-2,20 (m, 2H), 2,50 (s, 3H), 2,73-2,80 (m, 2H), 3,02-3,23 (m, 6H), 3,41-3,55 (m,
1H), 3,57-3,69 (m, 2H), 4,19-4,34 (m, 2H), 5,30 (d, T = 17,2 Hz, 1H).
MS (ESI) m/z: 359 [M+H]"
(Didu kién phan tich) Cot: CHIRALPAK IC (san xuét boi Daicel Chemical Industries, Ltd.)
(0,46 cm ¢ x 15 cm), 40°C, dung moi rra giai: etanol, toc d0 dong chay: 1 ml/phut, su phat

hién: UV (254 nm)
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(K&t qua phan tich) Thoi gian huu ctia hop chat néu & dé muc 14 8,34 phut, d¢ tinh khiét quang

hoc >99%ee, va su quay quang hoc 1a (+).
[0056] Vi du thir nghiém duoc ly

Céc thtr nghiém dugc ly sau ddy dugc thuc hién bang cach st dung cac hop chit cia

cac Vidutir 1 dén 6.

[0057] Do su gidi phéng axetylcholin (ACh) trong hé théng nudi cAy noron vach so cip

chuot céng trong su cO mat cia NGF

(1) Nudi cay noron véach so cap chudt cong

Khu vuc vach duge phén 18p tir chudt cbng Sprague-Dawley (SD) (Charles River
Laboratories Japan, Inc.) & tudi thai 12 18 ngdy, va dugc nudi cy. Cu thé 13, thai dugc lay ra
mot cach vo tring tir chudt mang thai trong tinh trang gdy mé bang isofluran. N&o duoc tach
ra tir mdi thai, va ngdm trong mdi trudong L-15 da lam lanh bang nudc da (11415-064,
Thermo Fisher Scientific). Khu vuc vach duoc ot ra tir ndo da tich dudi kinh hién vi do lap
thé, Khu vuc véach da cat ra duge dua di xir Iy enzym trong dung dich enzym chira 0,25%
trypsin (15050-065, Thermo Fisher Scientific) va 0,01% ADNaza (D5025-150KU, Sigma) &
nhiét do 37°C trong thoi gian 30 phut, bang cach d6 lam phén tin té bao. Trong trudng hop
ndy, phan tmg enzym dugc lam dimg bang cach bd sung huyét thanh ngua da bét hoat
(26050-088, Thermo Fisher Scientific). Dung dich da dugc xtt Iy enzym dugc ly tim & tdc do
1000 vong/phut trong thoi gian 3 phut, va dich ndi bé mit dugc 14y ra. Moi trudong 6 lugng 10
ml dugc bd sung vao khéi té bao thu duge. Moi trudng duoe str dung 1a Méi Truong Eagle
Pa Cai Bién Dulbecco (044-29765, WAKO) c¢6 bd sung phan bo sung N2 (17502-048,
Thermo Fisher Scientific), 1 mM natri pyruvat (11360-070, Thermo Fisher Scientific), va
Penixilin-Streptomyxin (15140-1221, Thermo Fisher Scientific). Té bao clia khéi té bao ma
mdi truong duge b sung vao d6 duoc tai phan tin bang cach hit pipet nhe nhang, va sau d6
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ly tam lai & téc d6 1000 vong/phut trong thoi gian 3 phut, va dich ndi bé mit duoc ly ra. Méi
truong & luong 10 ml duge bd sung vao khéi té bao thu duoc, va dich phan tan té bao duogc
loc qua ludi ni 16ng 40-um (Cell Strainer) dé loai bo khéi té bao, bing cach do thu dugc
huyén phu t& bao thin kinh. Huyén phu té bao than kinh dugc pha loang bing mdi trudng, va
huyét thanh bo da bit hoat 10% (26140-079, Thermo Fisher Scientific) va huyét thanh ngya
da bét hoat 10% dugc bd sung. Sau do, 100 ul/giéng cia huyén phtt duge cdy trong dia 96
giéng (354461, CORNING) da duge phii sén bang poly-D-lysin sao cho ti trong mdi truong
nudi cy ban dAu 12 1,4 x 10° té bao/cm?. Sau khi t& bao da cdy dugc nudi cdy dudi 5%CO»-
95% khong khi trong thiét bi ¢ 37°C trong thoi gian 2 ngdy, toan by mdi trudng dugc thay thé

bing 120 pl moi truong méi, va té bao duge nudi cly tiép trong thdi gian 5 ngay.

(2) B sung hop chét

Vao ngay thir 7 cua viéc nudi cdy, hop cht duge bd sung theo phuong thire sau day.
Dung dich ctia hgp chét thir nghiém trong DMSO duoc pha loang bang mdi trudng sao cho
ndng do cao hon 10 14n so v6i ndng dd cudi cing. NGF (450-01, PEPRO TECH, INC.) duge
didu ché & 0,3 ng/ml. Mdi trong hai dung dich nay dugc b6 sung & lugng 15 w/giéng, va hdn
hop duge tron k. Nong d DMSO cubi cung 14 0,1% hogc nho hon. Hon nita, chi DMSO va

NGF dugc bd sung vao nhom ddi chimg.

(3) Do su giai phéng ACh

Mot ngay sau khi b6 sung hop chét, luong cta sy giai phong ACh dugce do bang
HPLC theo phuong thirc sau day. Chét dém 4m duoc bd sung & 100 ul/giéng vao giéng sau
khi méi trudng dugce loai ra, va chit dém duoc loai bd ngay 1ap tic. Sau do, chét dém ma 10
um cholin, 10 um physostigmin, va 6 mM KCI dugc bd sung vao d6 dugce b6 sung & 120
ul/giéng. Chét dém dugc didu ché bang cich b6 sung 125 mM NaCl, 25 mM axit 4-(2-

hydroxyetyl)-l-piperazinetansulfonic, 1,2 mM KHyPOs, 1,2 mM MgSOs, 2,2 mM CaCl,
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(2H,0), va 10 mM glucoza vao nudc da tiét trung, va do pH cudi cling ctia dung dich dugc
thiét 1ap & 7,4. Sau khi dia 96 giéng ma chét dém duoc bd sung vao dé duge i dudi 5% CO»-
95% khong khi trong thiét bi 1 37°C trong thoi gian 40 phit, 80 ul chit dém dugc thu gom.
Dung dich ni chuén IPHC (5 x 107 M) dugc bd sung & luong 6 pl vao chét dém da dugce thu
gom, va chét dém dugc chuyén sang dng dé do HPLC va duoc dua di do HPLC. Két qua
duroc thé hién bing tic dung ciia mi hop chét dudi dang ti 1¢ phan tram (% d6i chimg) ctia
ndng do ACh trong chét dém ctia nhém ddi chimg, va ndng d6 hop chét thé hién su ting 1én
20% tir ndng dd ACh trong chat dém cila nhém ddi chimg dugce thé hién trong Bang 1 dudi

day.

[0058] [Bang 1]

Vidu | Nong do (uM) thé hién su ting 20% hodc 16n hon tir lugng cua
ACh trong nhém dbi chimg
1 0,1
2 0,1
3 0,1
4 0,1
5 0,1
6 0,03

[0059] Do murc do bidu hién mARN cholin axetyltransferaza (ChAT) trong khu vuc véach

chudt céng
(1) Viéc dung hop chét

Trong nghién ctru nay, chuot cbng duc SD (Charles River Laboratories Japan, Inc.)
¢6 khéi lwong co thé tir khoang 250 dén 350 g duoc sir dung. Hop chit dugc hoa tan trong

axit clohydric 0,01 mol/l, va dugc ding qua dudng miéng.
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(2) Lay mau

Vao 24 git sau khi dung hop chét, mé ndo nguyén ven dugc thu 14y trong tinh trang
gdy mé bang pentobarbital. Véach trung gian dugc tach ra khéi nfio nguyén ven trén nudc da

vi 1am dong lanh bang nito 16ng, va sau d6 luu trlt ¢ nhiét do -80°C.

(3) Do mirc do biéu hién mARN ChAT

Pé tinh ché ARN, bd Kit RNeasy Plus Mini (#74136: QIAGEN) dugc sir dung
trong nghién ctru nay. Viéc tinh ché ARN duoc thue hién bang phuong phap da dugc md ta
trong bo kit. Sau khi tinh ché ARN, nf”)ng do ARN téng s6 duoc do béng cach str dung Thiét
Bj QlAxpert (QIAGEN). cADN duoc téng hop bang cach sir dung Bo Kit Téng Hop cADN
SuperScript (R) VILO (TM) (#11754: Thermo Fisher Scientific). Viéc tdng hop cADN duoc
thuc hién bang phuong phép da dugc md ta trong b Kit. cADN da dugc tong hop duge pha
loang 4 1an bang nudc khdng chira ARNaza, va dung dich cADN d4 pha loéing duoc st dung
lam mAu. Hon Hop Chinh Tagman Universal PCR (#4304437: Thermo Fisher Scientific),
Thir Nghiém Biéu Hién Gen Tagman (R), INVENTORIED (#4331182: Thermo Fisher
Scientific), nudc khong chira ARNaza, va dung dich cADN dugc trdn 1an lugt & lugng 10 pl,
1 pl, 4, vasul, va hén hop thu duge duge sir dung lam dung dich mau do. Phan Gmg chudi
polymeraza dinh lugng (qPCR) dugc thuc hién bang cach st dung ABI PRISM (R) 7900HT
(Thermo Fisher Scientific) bang phuong phap mau do huynh quang. Phén tich dugc thyc hién
bang SDS 2.4 (Thermo Fisher Scientific). Két qua dugc tinh bang ti 18 phén tram cua lugng
biéu hién mARN ChAT trong nhém ding hop chét tang lén tir lugng biéu hién mARN ChAT

trong nhom ding ta dugc long. Két qua duoc thé hién trong Bang 2 dudi day.

[0060] [Bang 2]
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Vidu Liéu luong Luong (%) tang 1én tir luong biéu hién mARN
ChAT trong nhém ding ta duoc long
1 10 mg/kg 73,3
2 3 mg/kg 38,0
3 10 mg/kg 56,4
4 10 mg/kg 424
5 3 mg/kg 33,6
6 10 mg/kg 32,0

[0061] Do axetylcholin (ACh) trong Dich néo tily (CSF) chudt cong

(1) Tinh trang k¥ thuit

Su trong quan gitta sy ting 1én va sy giam di cua chét din truyén than kinh trong
nfio va cac chit nay trong dich ndo tity (CSF) dugc phét hién bing cac nghién clru trén dong
vat gam nhdm va su twong quan ndy ciing dugc thdy & ngudi (Lowe S et al.
Psychopharmacology 219 (2012) 959-970). Do do, cac thay ddi & axetylcholin trong CSF

duoc do dé xac dinh cac thay d6i & axetylcholin trong néo bang c4c hop chét thir nghiém.

(2) Viéc dung hop chét

Trong nghién ctu nay, chudt cbng duc Fischer344 (Charles River Laboratories
Japan, Inc.) co khéi luong co thé tir khoang 150 dén 250 g duoc st dung. Céc hop chét thir
nghiém dugc dung qua dudng miéng cho chudt cong mot 1an mdi ngay & 10 mg/kg trong ba
ngay. Ta dugc 16ng dugc str dung 1 axit clohydric 0,01 mol/l.
(3) LAy miu

Va0 24 git sau khi ding té dugc 1ong va cac hop chét thir nghiém, CSF dugc thu lay
tlr bé 16n trong ng chia chét trc ché AchE trong tinh trang gy mé bang pentobarbital. CSF

da 1y duoe duoc ly tim & tbe d6 3500 x g & nhiét df 4 °C trong thoi gian 10 phit va dich ndi
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bé mét duoc thu gom. Dich nbi bé mit da thu gom duge lam dong lanh bang nito 1ong, va sau
d6 luu trir & nhiét do -80°C.

(4) Do Ach bang LC-MS

B4 sung 50 l axetylcholin-d9 clorua (ACh-d9) & ndng do cudi cung bang 0,34
nmol/l vao 10 pl ctia CSF 1am noi chuén. Hon hop duge hut bang pipet va dugc ly tim & toc
d6 1500 x g & nhiét do 4 °C trong thoi gian 10 phut. Dich ndi bé mit duge thu gom va duogc
dua di LC/MS (NexeraX2 (MS), TSQ Altis (HPLC)), va Ach dugc phat hién duéi dang ion
idn than & m/z 146,050 va dudi dang ion sin phém & m/z 87,071 va ACh-d9 lam ndi chuin
dugc phat hién dudi dang ion tién than & m/z 155,088 va dudi dang ion san phém 0 m/z
87,000. Két qua duoc thé hién dudi dang két qua tinh ton ctia ti 18 phén trim clia sy tang 1én
cta nong do ACh trong CSF trong nhém dung hop chét thir nghiém dbi véi két qua tinh toén

d6 trong nhom dimg t duoc 1ong (% dbi chimg). Két qua dugc thé hién trong Bang 3.

[0062] [Bang3]

Vidu Luong (%) tdng 1én d6i véi tir lugng ctia ACh trong CSF nhém
dung ta dugc long
1 160,0
3 156,8

[0063] Dénh gid & chudt nhét chuyén gen P301S tau ngudi

(1) Viéc dung hop chit

Trong nghién ctru ndy, cac hop chét thtr nghiém dugc ding qua duong miéng cho
chudt nhét chuyén gen P301S tau ngudi mot 1an mdi ngdy trong ba thang tir bdn thang tudi

dén by thang tudi. Ta duge 1ong duoc st dung 1 axit clohydric 0,01 mol/l.

(2) Lay méu
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Vao ngy bit diu dung (bdn thang tudi) va vao ngay hom sau cla lan ding cubi
cung, cac con chudt nhit cia nhém dung ta duoc 1ong va nhém dung hop chét thtr nghiém
duoc giy mé bang pentobarbital (50mg/kg, ip.) va dugce truyén dich biang PBS. Sau khi
truyén dich, ndo trudc bao gdm khu vurc véch trung gian dugc thu gom va dugce cb dinh bang

paraformaldehyt 4%.

(3) Chun bi phin ct dimg ngang ndo dong lanh

Nio tru6e di thu duoc bao gdm khu vuc véch trung gian dugce ngdm va duoc lac
qua dém trong paraformaldehyt 4%. Dung dich ngdm dugc thay thé bang dung dich sucroza
7,5%. NO dugc ngdm va duge l4c qua dém trong dung dich sucroza 7,5%, va dung dich ngdm
duoc thay thé bang dung dich sucroza 15% va né dugc ngém va duoc lic qua dém. Dung
dich ngdm dugc thay thé bang dung dich sucroza 30% va n6 duge ngam va dugc lic qua dém.
Céc phin cat ding ngang ndo dong lanh c6 chidu day 30 pm dugc chuén bi tir ndo trurde bao

gdm khu vye véch trung gian bang cach str dung thiét bi vi phau (Leica, SM2000R).

(4) Héa md mién dich ctia t& bao duong tinh cholin axetyltransferaza (ChAT)

Céc phén cit dimg ngang ndo dong lanh da duoc chudn bi duoc nhuém mau bang
DAB (DAB PEROXIDASE SUBSTRATE KIT (Vector, SK-4100)) bang cach st dung
khang thé ChAT (Santa Cruz, SC-20672) lam khang thé so cép. Anh phan cét bao gdbm khu
vuc vach trung gian nhu thé hién trong tai liéu "The mouse Brain in stereotaxic coordinates"
(COMPACT THIRD EDITION, Keith B.J. Franklin & George Paxinos) dugc chup bang
kinh hién vi huynh quang tit ca trong mot (KEYENCE, BZ-X710) va t& bao duong tinh
ChAT xung quanh truc chinh cta khu vue vach trung gian dugc dém bing phan mém phan
tich BZ (KEYENCE). Két qua dugc thé hién duéi dang ti 1 phén tram cta s6 luong té bao
duong tinh ChAT trong nhém dung t4 dugc 16ng va nhém ding hop chét thir nghiém dbi voi

s6 Tuong cta t bao duong tinh ChAT vao thoi gian ding ln dau (bon thing tudi). Dir liéu
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duoc biéu dién dudi dang gia tri trung binh £SEM. Su khéc biét gilta nhom vao thoi gian
dung 1an dAu va nhom duge xtr Iy bing ta dugc 16ng (co y nghia: *) duge phén tich bing
kiém dinh t khong bét cap, va ciing nhu 1a sy khac biét gitta nhom duoc xir Iy bang ta duogc
long va nhém duge xir Iy bing hop chat (c6 y nghifa: ) duoc phan tich bang kiém dinh t
khong bét cap. Gid trj ciia P<0,05 dugc coi la ¢6 y nghia vé& mit thdng ké. Céc phan tich
théng ké duoc thuc hién bing cch st dung GraphPad Prism phién ban 7.02. Két qua dugc

thé hién trong Béng 4.

[0064] [Bang4]

Nhém Xt Ly Ti 1€ (%) cua sb luong té bao duong tinh ChAT so v6i
s6 Tuong té bao duong tinh ChAT trong lan ding dau
tién

Nhém vao thoi gian ding 100,0+4.,5

14n dau

Nhém ding ta duoc long 83,0+5,8"

Nhém dung Vidu 1 105,0+4,0*

(Liéu lugng: 10mg/kg)

Nhom dung Vi du 3 105,3+4,3%

(Lidu luong: Smg/kg)

[0065] Tac dung bdo vé thin kinh va hdi phuc trén noron cholinergic bang céch sir

dung md hinh chudt cdng bi tdn thuong thé bo-th vom

(1) Chuén bi md hinh chudt cdng bi tdn thuong thé bo-thé vom

Trong nghién ctru nay, chudt cdng duc Sprague-Dawley (Charles River Laboratories

Japan, Inc.) co khéi luong co thé tir khoang 250 dén 350 g duoc st dung. Chudt cong duoc

gdy mé bang t6 hop ciia ba thudc: midazolam (2 mg/kg dudi da), medetomidin hydroclorua

(0,15 mg/kg dudi da) va butorphanol tartrat (2,5 mg/kg dudi da) va dugc ¢ dinh bang thiét bi
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dinh vi ndi ndo (Narishige Co., Ltd.). So dugc lam 10 ra va 16 rong 5 mm dugc khoan trong
xuong so tr duong trung tuyén 2 mm sau Thép. Ludi dao rong 4 mm dugc choc vao Thoép &
do sau 5,5 mm d8 cht thé bo-thé vom. Sau khi cAm mau, da dau duoc khau lai. Sau khi md,
chudt cdng duge dua trd lai chudng va tinh lai tir trang thai hén mé. Trong nhom dugc md gia
vo, 18 rong 5 mm duge khoan trong xuong so tir duong trung tuyén 2 mm sau Thop, nhung

khong choc ludi dao vao.

(2) Viéc dung hop chét

Céc hop chét thir nghiém dugce ding qua dudng miéng cho chudt cbng mét 1an mdi
ngay tr ndm ngay dén chin ngay sau khi md (Vi du 1: 10 mg/kg) hodc tir bay ngay dén muoi
bdn ngay sau khi md (Vi du 3: 3 mg/kg). T4 dugce long duge s dung 1a axit clohydric 0,01
mol/l. Trong nhém dugc mb gia vo, ta dugc 16ng duge ding qua dudng miéng mot 1n mbi
ngdy tuong tu nhu nhém dung hop chét thir nghiém.

(3) Léy méau

Céc con chudt cong duogc gdy mé bang pentobarbital va duoc truyén dich qua thm vi
bang PBS d4 lam lanh bang nudc d4. Sau khi truyén dich, ndo trude bao gdm khu vuc véach
trung gian duge thu gom va ngdm va lic qua dém v6i paraformaldehyt 4%. Dung dich ngdm
duoc thay thé bang dung dich sucroza 7,5%. N6 duoc ngém va duoc lic qua dém trong dung
dich sucroza 7,5%, va dung dich ngdm dugc thay thé bang dung dich sucroza 15% va n6
dugc ngam va dugc lic qua dém. Dung dich ngam dugc thay thé bang dung dich sucroza
30% va né dugc ngdm va duge lic qua dém. Cac phan cit dimg ngang ndo dong lanh c6
chidu ddy 30 pm dugc chuén bi tir ndo trude bao gdm khu vue véch trung gian bang cach st

dung thiét bi vi phau (Leica, SM2000R).

(4) Hoa md mian dich cta t& bao duong tinh cholin axetyltransferaza (ChAT) va chét van

chuyén axetylcholin tii (VAChT)
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Cac phan cit dimg ngang ndo dong lanh da dugc chudn bi duge nhuém mau bing
DAB (DAB PEROXIDASE SUBSTRATE KIT (Vector, SK-4100)) bing cach str dung
khing thé ChAT (Santa Cruz, SC-20672) hodc khang thé VAChT (Merck Millipore,
ABN100) 1am khéng thé so c¢ép. Anh phan cét bao gdm khu vuc vach trung gian hogc hdi hai
ma nhu thé hién trong tai liéu "The mouse Brain in stereotaxic coordinates" (COMPACT
THIRD EDITION, Keith B.J. Franklin & George Paxinos) dugc chup bang kinh hién vi
huynh quang it ca trong mot (KEYENCE, BZ-X710) va t& bao duong tinh ChAT cua khu
vire véch trung gian hodic mat do quang hoc (OD) & VACT hdi hai ma dugc do bang phan
mém phén tich BZ (KEYENCE). Két qua duoc thé hién dudi dang ti 1€ phan trim cua sb
luong t& bao duong tinh ChAT ciia khu vic véch trung gian hodc OD trong VAChT hoi hai
ma trong nhém dung t4 dugc 16ng va nhém dung hop chét thir nghiém déi voi sb luong ctia té
bao duong tinh ChAT ctia khu vyc vach trung gian hodc OD trong VAChT hdi hai ma trong
nhom duoc md gia vo. Dit liéu dugce biéu dién dudi dang gid tri trung binh £SEM. Su khac
biét gitta nhoém duge xir Iy bang ta dugc 16ng va nhom duge xir ly bang hop chét (c6 y nghia:
#) dugc phan tich bang kiém dinh t khong bt cip. Gia trj cia P<0,05 duoc coi la ¢6 y nghia
vé mit thdng ké. Céc phan tich théng ké dugc thyc hién bing cach st dung GraphPad Prism

phién ban 7.02. Két qua dugce thé hién trong Bang 5 va Bang 6.

[0066] [Bang 5]

Vidu S6 luong té bao Sb lugng té bao S6 luong té bao
duong tinh ChAT duong tinh ChAT duong tinh ChAT
(%) & 1an ding ddu | (%) & nhém dimgtd | (%) & nhém dung
duoc léng hop chét thir nghiém
1 59,9+6,0 43,3+12,3 79,1+15,7
3 57,0£7.5 38,4450 74,193




[0067] [Béng6]
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Vidu OD & VACHT hdi hai | OD & VACHT hdi hai | OD & VAChT hdi hai
ma (%) & lan ding | ma (%) trong nhoém | ma (%) trong nhom
dau ding t4 dugelong | dimg hop chat thi

nghiém
1 35,4+4.4 22,84£9.5 77,2+14,6*
3 51,7+13,1 19,5+6,4 66,1+14,2%
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YEU CAUBAO HO
L. Hop chét dugc chon tr nhom 2dm co:
3-flo-6,11-dimetyl-6,7,10,11,12, 13-hexahydrobenzol flpyrido[4",3":4',5'lthieno[2',3":4.,5]

pyrimido[1,2-a][1,4]diazepin-5,14-dion:

F
)
\NQ/IMN .
S N/)\/N\(I)

5,10-dimetyl-5,6,9,10,1 1,12-hexahydropyrido[4",3":4’,5']thieno[2',3’:4,5]pyrimido[1,2-

aJthieno[2,3-f][1,4]diazepin-4,13-dion:

5.10-dimetyl-5,6.9,10,11,12-hexahydropyrido[4",3":4',5']thieno[2,3"4,5 |pyrimido( 1,2-

ajthieno[3,2-f][1,4]diazepin-4,13-dion:

““Qﬁ h
/ l N 0
S N/)\/N

L ()

9

(3aS,14aR)-5,10-dimetyl-3,32,5,6,9,10,11,12-octahydro-1H-xyclopenta[ flpyrido[4",3":4' 5]

thieno[2',3":4,5]pyrimido[ 1,2-a][1.4]diazepin-4,13(2H, 14aH)-dion:

o\
\NQ/TLNlO
S N/J\/N\ (V)

(3aR,14aR)-5,10-dimetyl-3,32,5,6,9,10,11, 12-octahydro-1H-xyclopenta[f]pyrido[4",3":4",5']

thieno[2',3":4,5]pyrimido[ 1,2-a][ 1,4]diazepin-4,13(2H,14aH)-dion:
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va
(3a8,14aS)-5,10-dimetyl-3,3a,5,6,9,10,1 1,12-octahydro-1H-xyclopenta| f]pyrido[4",3" 45"

thien0[2',3':4,5]pyrimido[1,2-a][1,4]diazepin—4,13(2H,14aH)-dion:

i ﬁ;
‘NQfL
74 ‘ N 0
S N/)\/N\ (V1)

hodc mudi duge dung ctia chiing.
2. 3-Flo-6,11-dimetyl-6,7,10,11, 12,13-hexahydrobenzo f]pyrido[4",3":4",5 Tthieno

[23":4,5]pyrimido[1,2-a][1,4]diazepin-5,14-dion hodc mudi duoc dung ctia nd:

3. 5,10-Dimetyl-5,6,9,10,11,12-hexahydropyrido] " 3"4' 5"thieno[2',3"4,5|pyrimido

[1,2-a]thieno[2,3-f][1,4]diazepin-4,13-dion hodc mudi duge dung ctia no:

4. 5,10-Dimetyl-5,6,9,10,11,12-hexahydropyrido] " 3"4' 5'lthieno[2',3":4,5]pyrimido
[1,2-a]thieno[3,2-f][ 1,4]diazepin-4,13-dion hodc mubi duge dung ctia no:

0 S™X

L m

5. (3aS,14aR)-5,10-Dimetyl-3,32,5,6,9,10,11,12-octahydro- 1H-xyclopenta[f]pyrido
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[4",3":4',5’]thien0[2',3':4,5]pyrimido[1,2-a][1,4]diazepin—4,l3(2H, 14aH)-dion hodc mudi duoc

dung ctia noé:

EN
7 N
S iN/):r\l\\F((DIV)

6. (3aR,14aR)-5,10-Dimetyl-3,3 2,5,6,9,10,11,12-octahydro- 1 H-xyclopenta[f]pyrido
[4",3":4' 5"thieno[2',3":4,5]pyrimido[1,2-a][1 /A]diazepin-4,13(2H,14aH)-dion hogc mudi duge
dung cua no:
Q3
Ot NZLO
S N/)\/ N (V)

7. (3aS,14aS)-5,10-Dimetyl-3,3a,5,6,9,10,11,1 2-octahydro-1H-xyclopenta[fpyrido

[4",3":4',5']thien0[2',3':4,5]pyrimido[1,2-a][1,4]diazepin—4,l3(2H,14aH)—di0n hodc mudi duoc

dung cua no:
O N
L
74 ‘ N e}
8. Dugc pham c6 chira hop chét hogc mudi dugc dung ctia n6 theo diém bét ky trong

s cac diém tir 1 dén 7 va mot hodc nhiu chét phu gia dugc dung.

-48-





