2R, (120 BANMO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

I

(19) Cong hoa xa h¢i chi nghia Viét nam (VN) ~ (11)

CUC SO HOU TRI TUE 1-0019514
(51)7 CO7D 273/01 (13) B
(21) 1-2013-02247 (22) 18.07.2013
(30) 1-2013-01144  11.04.2013 VN
(45) 27.08.2018 365 (43) 25.11.2013 308

(76) 1.LETUAN ANH (VN)
S6 3, ngach 1/5, ngd 1, dudong Au Co, phudng Quang An, quan Tay Ho, thanh pho Ha
Noi
2. Soldatenkov Anatoly Timofeevich (RU)
Russia, Moscow, 117485, B-485, Akademika Volgina street, house 9, korpus 1,
appartment 79.

3. NGUYEN THI THANH PHUONG (VN) .

339-A7/ thon 25, Mai Dinh, huyén Séc Son, thanh ph6é Ha Noi

4. TO HAI TUNG (VN)

12 Hang Tre, quan Hoan Klem thanh ph6 Ha Noi

5. TRUONG HONG HIEU (VN)

9/1C Phan Huy ich, phuong 14, quan Go Vip, thanh phd H6 Chi Minh

6. PHAM THI HA (VN)

Nha s6 16, ngd 441 , Vii Hitu, phuong Thanh Xuan Bac, quan Thanh Xuén, thanh pho
Ha Noi

(54) HOP CHAT (GAMA-ARYLPYRIDINO)-DIBENZOAZA-14-CROWN-4-ETE co
HOAT TINH GAY POC TE BAO THE HIEN TREN MOT SO DONG TE BAO
UNG THU VA QUY TRINH TONG HOP HOP CHAT NAY

(57) Sdng ch€ dé xuat phuong phdp tdng hop cédc hop chat (y-
arylpyridino)dibenzoaza-14-crown-4-ete bang phan @ng ngung tu da tdc nhan tir
cic chat don gian ban dau la dan xuat benzaldehyt; hop chat 1,5-bis(2-
axetylphenoxy)-3-oxapentan; NH,OAc. Sang ché ciing dé cap dén 08 hop chat
(y-arylpyridino)dibenzoaza-14-crown-4-ete tong hop duoc véi cac dic tinh héa
1y va dit liéu phé MS, IR, 'H-NMR. Cic hop chat nay, dic biét 1a hop chat 1c va
1d, c6 hoat tinh gay doc t€ bao trén 04 dong t€ bao ung thu bao gébm, ung thu tir
cung, ung thu biéu mo v, ung thu co van tim va ung thu gan nguoi.

isele N eiIe G |
U U LS !

(l €) an (le) (1)
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Linh vye ky thuat duwgc deé cap

Séng ché dé cap dén phuong phap tbng hop da tic nhan (multicomponent
reaction-MCR) d& 1an dau tién téng hop duoc cac hop chét aza-14-crown-4-ete c6
chtra di vong y-arylpyridin, cu thé 1a hop chit (y-arylpyridino)-dibenzoaza-14-
crown-4-ete, ¢ cong thirc cAu tao 1 (a-h) c6 hoat tinh gy ddc té bao thé hién trén

mdt s6 dong té bao ung thur,

11

1 (a-h)

trong do: 1a; R=29-OH; 1b: R=29-OMe; lc: R= 27-OH; 1d: R=29-Cl;
le: R=29-NO,; 1f: R=H; 1g: R=29-Br; 1h: R=27-Cl
Sang ché ciing d& xuét cac hop chét nay dung dé gay doc té bao dbi voi

mdt s6 dong té bao ung thu.

Tinh trang k¥ tliuzfit ctia sang ché
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Hoba hoc crown ete néi chung va hoa hoc azacrown ete noi riéng da thu hut
dugc su quan tdm cua nhiéu nha khoa hoc vi kha nang Umg dung rong rdi cla
chuing trong thuc té khoa hoc cong nghé va doi sdng, chinh vi vay chi hon 20 ndm
sau khi phat minh ra cac hop chét crown, nha hoa hoc Charles Pedersen da duoc

nhan giai thuong Nobel hod hoc (ndm 1987).

Nhidu hé vong azacrown ete c6 chtra di nguyén tir nito da dugc tong hop, vi

du nhu:
Y &
0 0 0 0
C ) )
NN NN
(2) aza-18-crown-6 ete (3) diaza-18-crown-6 ete

Céc hop chit nay thuong dugce st dung véi vai tro 1a phéi tir phuc vu cho
cac nghién ctru trong linh vyc hoa hoc phirc chét va rat nhidu tmg dung trong vat
ly, khoa hoc k¥ thuat va cong nghé. Tuy nhién, chua co nhiéu két qua nghién ctu
trong linh vuc hoa dugc, sinh hoc, y hoc - dac biét nghién ctru hoat tinh sinh hoc
ctia hé phirc hop nay. Bén canh do, cac tai lidu nghién clu ciing cho thdy dbi véi
céc hé crown ete c6 chira ddng thdi tiéu di vong nito thuong dugc tdng hop bang
cac phuong phép phurc tap va phai qua nhiéu giai doan, hiéu suit khong cao, qua
trinh phan tach va tinh ché phtc tap.

C6 nhiéu phuong phap tbng hop hé azacrown ete co tiéu di vong chira nito
dang dugc su duﬁg hién nay.

Y. Ishida va cac dong tic gia dé xuét quy trinh tbng hop cac hop chét
imidazoloazacrown ete, xem bai bao [Y. Ishida, D. Sasaki, H. Miyauchi, K. Saigo

(2004), “Design and synthesis of novel imidazolium-based ionic liquids with
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psevdo crown-ether moiety”, Tetrahedron Lett, 45, 9455-9459]. Hop chit
imidazoloazacrown c6 cong thuc 5 dugc tdng hop tir hop chét podand c6 cong
thic 4 bang phan ung dong vong ndi phan tr khi duge dun héi luu trong
axetonitrin trong thoi gian 20 ngay (hiéu suit 81 —89%)) .

RZ

Rz\(\N/_f\O/ﬁi\ Cl MeCN >—\
{ - % ]
¢ &OJ

4 R, R’=H, Me

Ngoai ra, Y. Aoki va cac dong tac gia cling dé xuit quy trinh tbng hop hop
chét imidazoloazacrown ete (8) tir hop chét phenytoin (6), xem bai bao [Y. Aoki,
N. Umezawa, Y. Asano, K. Hatano, Y. Yano, N. Kato, T. Higuchi (2007), “A
versatile strategy for the synthesis of crown ether-bearing heterocycles”, Bioorg.
Med. Chem, 15, 7018-7115]. Hop chét phenytoin hién 1a duge chat chong co giat
duoc ding trong diéu trj ching dong kinh, vi vay hop chét azacrown ete (8) cling
hira hen kha nang thé hién hoat tinh sinh hoc cao.

Ph >E<0 Ph >E<0
| HNYNH+ N 0/—60/),,11 - > %NYN

0
0 0)0
n

6 7
phenytoin n=1-4 g

Céc dan xuét triazoloazacrown ete cling da dugc J.S.Bradshaw va cac cong
su téng hop , xem céc tai liéu tham khao [J. S. Bradshaw, B. A. Jones, R. B.
Nielsen, N. O. Spencer, P. K. Thompson (1983), “The preparation of macrocyclic
polyether-diester compounds by transesterification”, J. Heterocycl. Chem., 20,

957-962; J. S. Bradshaw, D. A. Chemberlin, P. E. Harrison, B. E. Wilson, G.



Arena, N. K. Dalley, J. D. Lamb, R. M. Izatt, F. G. Morin, D. M. Grant (1985),
“Proton-ionizable crown compounds. 1. Synthesis of macrocyclic polyether
diester ligands containing a triazole subcyclic unit”, J. Org. Chem., 50, 3065-
3069; J. S. Bradshaw, R. B. Nielsen, P. — K. Tse, G. Arena, B. E. Wilson, N. K.
Dalley, J. D. Lamb, J. J. Christensen, R. M. Izatt (1986), “Proton-ionizable crown
compounds. 4. New macrocyclic polyether ligands containing a triazole subcyclic
unit’, J. Heterocycl. Chem., 23, 361- 368; J. S. Bradshaw, C. W. McDaniel, B. D.
Skidmore, R. B.~ Nielsen, B. E. Wilson, N. K. Dalley, R. M. Izatt, Proton-
ionizable crown compounds. 13. Synthesis and structrural studies of crown
compounds containing the triazole subcyclic unit, J. Heterocycl. Chem., 24, 1085-
1092 (1987)]. Tuy nhién dan xuit c6 chira nhan 1H-1,3,4-triazoliden (11, 12)
duge tong hop véi hiéu suit chi nam trong khoang tir 16 dén 28%.

N—N

OH MeOCs ’A /)\C’ Hy, Pd/C,
)\ —_— 0 200h
80°C, 36 h —
MeOOC 2 NCoOMe j _BoH
—3 4 0 (0}
N ,& »\C 0 m

11 m=12
9 0
O,
A
Céac dan xuit pyridoazacrown ete (15) cling da dugc tdng hop tir hop chat
bis-cloanhydryt va polyglycol bang cach dun trong dung méi benzen. Phan ung
tbng hop dan xuét azacrown c6 chira nhan pyridin nay dugc tién hanh trong thoi
gian 48 tiéng va hidu sudt phan tmg nam trong khoang tir 9% dén 90% phu thudc
vao kich thuéc cua vong crown ete [W. H. Kruizinga, R. M. Kellogg (1981),

“Preparation of macrocyclic lactones by ring closure of cesium carboxylates”, J.

Am. Chem. Soc., 103, 5183-5189].
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S
N |
| OH OH 0, o)
+ N
Oy A0 T LN —
(I: N ? " 50°C, 48h 0 0
a a K</0\>)
’ n
13 14 15

R =H, Cl, OMe; n=2-6
Ngoai ra, cac dan xuét thiazoloazacrown ete (20) cling da dugc tbng hop tur
diamin (16) qua nhiéu giai doan trung gian. Céc dan xuét thiazoloazacrown ete c6
tinh chét ctia hé 7-donor va co nhiéu tng dung trong vat ly ky thuat — tao céc
mudi hitu co ¢6 do dan dién cao [D. Guerin, R. Carlier, M. Guerro, D. Lorcy -

(2003), “Crown-ete annelated dithiazafulvalenes”, Tetrahedron, 59, 5273-5278].

f(\ /j_\ )k 1RC0CHC1RZ
HyN NH, NEt3 @5 N ( ) N s szso4

HNEt3 +HNE,
R! R! R! R!
N N
22 + +
S S 13 87 S ST H 9w S
%OH
Aok
=T
R? S 20 SIR2

R'=H, Me
R? = H, Me, COMe, COOEt

Sang ché nay nhim muc dich téng hop dan xuét dibenzoaza-14-crown-4-
ete c6 chua di vong y-arylpyridin chi bang mot qua trinh phan tng (one-pot) —
phan tng ngung tu da tac nhéan. Pdng thoi nghién ctru anh hudng ctia vong crown
ete dbi voi hoat tinh sinh hoc cua céc di vong chira nito, cling nhu nghién ctru anh
huéng nguoc lai ctia cac di vong chira nito 1én tinh chét, d6 hoat dong, do bén,

kha ning chon loc, két hop va tao phirc ctia phan crown ete véi cac nguyén to kim
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loai.

Ban chat ky thuit ctia sing ché

Muc dich cta sang ché 13 dé xuit phuong phap tdng hop cac hop chét (y-
arylpyridino)dibenzoaza-14-crown-4-ete voi hi¢u suét cao, don gian, khong phan
1ap chét trung gian, tiét kiém hoa chét, thoi gian, phan ng xay ra trong mot h¢

thiét bi phan ung (one-pot). Cac san pham thu dugc ¢6 chira di vong pyridin - la

thanh phan khong thé thiéu dugc caa rat nhidu cac hop chét c6 hoat tinh sinh hoc |

cao ¢d ngudn gbe thién nhién va tdng hop. Nhiéu dugce pham, thube trir dich hai,
thudc kich thich ting truéng va bao vé thuc vat c6 chira nhiing tiéu di vong nay,
vi vay céac hop chét aza-14-crown-4-ete thu duoc s& hira hen nhiéu kha ning thé

hién nhimg hoat tinh sinh hoc hitu ich.

Ngoai ra, sang ché ciing dé cap dén hop chit (y-arylpyridino)dibenzoaza-
14-crown-4-ete  tong hop dugc, dac biét 1a  hop chit  (y-(p-
clophenyl)pyridino)dibenzoaza-14-crown-4-ete (1d) ma co6 hoat tinh gay doc té

bao cao dbi véi 4 dong té bao ung thu thir nghiém.
M5 ta chi tiét sang ché

Sang ché dé xuidt phuong phap tbng cac hop chat (y-
arylpyridino)dibenzoaza-14-crown-4-ete bang phan ng ngung tu da tac nhan tur

cac chat dau nhu néu trong bang 1 theo so dd phan tmg sau:
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O, Me Me O
1
0O 0 RJ \ AcOH
+ NHoOAc + ¢ CHO — g ¢
—_— t°C, ~ 4-6h
. 5
0

1) 22 (a-h)

- Chat xuc tac va dung mdi hitu co: axit axetic.
~  Nhiét do: tir nhiét d6 phong dén nhiét do soi cia dung moi
Ngoai ra, phan tmg duoc tién hanh trong di€u kién chiéu xa vi song

hodc dudi tac dung cta song si€u am.

Bang 1. Céc hgp chét ban dau ding trong tong hop cac dan xuét (y-

arylpyridino)dibenzoaza-14-crown-4-ete

S6 | Tac nhén ban dau Cong thirc tong quat Ghi chu

TT

1. |Dan xuat cla //}T San pham thuong mai
benzaldehyt N"cHo tir cong ty Merck

2. | Hop chat 1,5-bis(2- 9 Q San pham dugc tong
axetylphenoxy)-3- ©iU\Me Me)lj@ hop tai phong thi

o (@)

o/

oxapentan (goi tit nghiém, khoa Hoa

la dan xuét hoc, truong
dixeton) DHKHTN
3. | Amoni axetat NH,OAc San pham thuong mai
tur cong ty Merck

Két qua 12 lan dAu tién da tdng hop duge cac hop chét c¢6 cong thic cau tao
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1 (a-d) ma la cac hgp chét aza-14-crown-4-ete c6 chira di vong y-arylpyridin bang
viéc td hop céc tac nhan ban dAu 1a din xuét ctia benzaldehyt; hop chat 1,5-bis(2-

acetylphenoxy)-3-oxapentane; amoni axetat — NH;OAc trong moi truong axit.

L

(1g)

oZ 0
(1e) (1?)ﬁ
Vi du thwce hién sang ché
Vi du téng hop |

Céac dan xuét (y-arylpyridino)dibenzoaza-14-crown-4-ete dugc téng hop

theo so do sau:

Osl _Me Me 0
1
0 0 R \ AcOH
+ NHOAc + ( CHO — 3 ¢
— t°C , ~ 4-6h
5
0

@ 22 (a-h)
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Phuong phép chung

Pun hdi luu dung dich gdm hdn hgp 5 mmol (1,71g) dixeton (21), 5 mmol
andehit thom (22) va 0,13 mol (10g) amoni axetat trong 40 ml axit axetic bang
trong khoang 4 - 6 tiéng trong binh tam giac bang may khudy tir gia nhiét. Hon
hop phan Ung saﬁ do6 dugce lam lanh va trung hoa bang dung dich xd da (30%) dén
pH =7 - 9. San phidm phan tng dugc tach chiét bang dung méi etylaxetat
(4*30ml). Dich chiét sau khi duoc thu gom, lam kho bang Mg,SO, va dugc cho
bay hoi ¢ dudi ap xudt thip. San phdm dugc tinh ché bang phwong phap sac ky
cot (dung moi rira giai béng etylaxetat) va két tinh lai trong etanol thu duoc tinh

thé mau tring. (Cac dc tinh hoa ly va du liéu pho dugc néu tai bang 2 va bang 3).

Tbng hop [29-(p-hydroxyphenyl)-8,11,1 A-trioxa-25-azatetracyclo[19.3 0%7.0"%%-
pentacosa-1(25),2,4,6,15(20),16,18,21 ,23-nonaene (1a)

Pun hdi liru dung dich gdm hdn hop 5 mmol (1,71g) dixeton, 5 mmol
(0,61g) p-hydroxybenzaldehyt va 0,13 mol (10g) amoni axetat trong 40 ml axit
axetic bang trong 4 tiéng trong binh tam giac bang may khudy tlr gia nhiét. Hon
hop phéan tmg sau d6 duoc lam lanh va trung hoa bang dung dich x6 da (30%) dén
pH =7 - 9. San phidm phan tng dugc tach chiét bang dung moi etylaxetat
(4*30ml). Dich chiét sau khi thu gom, lam kho bang Mg,SO, va dugc cho bay
hoi & dudi 4p xuét thip. San pham dugc phén tach bang phuong phap sac ky cot
Si0, (dung moi rira giai bang etylaxetat) va dugc két tinh lai trong etanol thu

dwoc 0.786 gr (hidu suét 37%) tinh thé (1a) mau tring.

-10-
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Thir nghiém hoat tinh sinh hoc va két qua:

Céc san pham (la-d) thu duge c6 chira dong thoi vong aza-14-crown-4-ete
va vong y-arylpyfidin duoc tién hanh thir nghiém hoat tinh gdy doc t& bao trén cac
dong té bao ung thu bao gdm ung thu it cung (FL-human uterine), ung thu biéu
md vii (MCF7 - human breast adenocarcinoma), ung thu co vén tim (RD - human
rhabdomyosarcoma) va ung thu gan nguoi (HepG2 - human hepatocellular

carcinoma).

Phuong phap thr nghiém duogc tién hanh theo phuong phap ctia Skehan &
CS (1990) va Likhiwitayawuid & CS (1993) hién dang duoc ap dung tai Vién
nghién ciu ung thu Quéc gia ctia My (NCI) va truong Pai hoc Dugc, Dai hoc

Téng hop Illinois, Chicago, M§.

Két qua thir nghiém hoat tinh gay doc té bao ctia cc hop chat doi véi cac
dong té bao ung thu thtr nghiém dugc thé hién trong bang 4. Hai hop chét 1c va
1d duoc tién hanh thir nghiém dé xac dinh IC50 va két qua dugc the hién trong
bang 5.

a. Fl: Human Uterine (Ung thu t& cung).

b. MCF7: Human Breast adenocarcinoma (Ung thu biéu mé vu).

c¢. RD: Human Rhabdomyosarcoma (Ung thu co van tim — dang ung thu
md lién két).

d. HepG2: Human Hepatocellular carcinoma (Ung thur gan nguoti).

e. Lu: Lung (Ung thu phdi)

Bang 4. Két qua thit hoat tinh doc té bao dya trén kha ning séng sét clia té

bao ung thu
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STT| Ky |Néng Dong té bao Két
higu | do cua (Cell survival - %) luan
mau
. Hep-G2 MCEF7 RD FL Lu
(pg/ml)
DMSO 100,0:£0,0 | 100,0+0,0 | 100,0+0,0 | 100,0+0,0 | 100,0+0,0
Ching |5 0,7+0,1 | 1,5+£0,3 1,1+0,2 2,5+0,07 2,8+0,4 | Duong
() tinh
1. la 5 87;8i0,1 91,2+1,3 |68,8+0,5 |99,5+1,4 Am
tinh
2. 1b 5 71,5+0,7 | 87,6x1,5 |71,6%£0,2 |76,7+0,7 |94,5£0,9 Am
tinh
3. lc 5 56,5+0,25 | 90,8+0,7 | 26,8+0,3 | 74,1+0,5 Duong
tinh
Vol
RD
4. 1d 5 7,1£0,5 |42,5£1,1 |0,0+0,0 17,8+0,9 |92,7+1,3 |Duong
tinh
Vol
04
dong
té bao
5. 1f S 98,5+0,9 |97,5£0,7 |99,2+0,5 |96,3%1,1 99,7+1,2 Am
tinh
6. lg 5 70,5+0,4 | 87,240,06 | 90,7£1,3 |90,2£0,5 99,5%0,7 Am
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tinh

7. 1h 5 90,7+0,5 |91,5+1,01 | 96,3%£0,9 | 97,3+0,7 08,8+1,3 | Am
tinh

Chét chuin ching duong tinh: Ding chét chun c6 kha nang diét té
bao:Ellipithine pha trong DMSO. Két qua nghién ctru da cho két qua nhu trong
bang 2 va 3.

Béng 5. Két qua thit nghiém xac dinh néng do tre ché 50% luong t& bao thir

nghiém
STT K}'/V hiéu Dong té bao Két luan
Gia tri ICsy (ng/ml)
Hep-G2 | MCF7 | RD FL
Ching 0,25 10,31 0,22 |0,18 |Duong tinh
+)
1. |lc >5 >5 1,888 |>5 Duong tinh véi dong
RD
2. 1d 2,787 | 4,558 | 1,463 |1,514 |Duong tinh voi ca 4
dong

Nhitng 1oi ich co thé dat dugc cla sang ché

Téng hop duge din xuét méi (y-arylpyridino)dibenzoaza-14-crown-4-ete —
c6 chira ddng thoi vong aza-14-crown-4-ete va di vong v-arylpyridin. Dan xuét
méi (1d) c6 hoat tinh gay doc té bao cao (cytotoxicity assay) thé hién trén 04

(bbn) dong té bao ung thu. Véi hoat tinh cao trén dong thé bao ung thu co van
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tim, hoat chét c6 kha ning dugc Gng dung trong nghién clru phat trién thudc

chbng ung thu.
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YEU CAU BAO HQ

1. Hop chét c6 cong thite 1 (a-h)

11

1 (a-f)
trong d6: 1a: R=29-OH; 1b: R=29-OMe; lc: R= 27-OH; 1d: R=29-ClI; le:
R=29-NO,; 1f: R=H; 1g: R=29-Br; 1h: R=27-Cl

2. Hop chét theo diém 1, trong d6 hop chat nay c6 cong thirc la:

OH
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3. Hop chét theo diém 1, trong d6 hop chét nay c6 céng thic 1b:

OMe
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7. Hop chét theo diém 1 trong d6 hop chét nay c6 cong thic 1f:
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(1g)

9. Hop chét theo diém 1 trong d6 hop chét nay c6 cong thuc 1h:
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O O
ZOS
(1h)

10. Quy trinh tong hop cic dan xuét (y-arylpyridino)dibenzoaza-14-crown-4-ete

c6 codng thie 1(a-h):

la: R=29-OH; 1b: R=29-OMe;
lc: R=27-0OH; 1d: R=29-Cl;
le: R=29-NO,; 1f: R=H;

1g: R=29-Br; 1h: R=27-CL

I,

1 (a-h)

bao gdm budc cho dan xuét benzaldehyt cé cong thirc chung:
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trong d6 R lan luot 13 R= p-OH; R= p-OMe; R= 0-OH; R= p-Cl; R= p-NOy;
R=H; R=p-Br; R=0-Cl, phan tng véi NH;OAc va hop chét diketon c6 cong

thiec:

O

O

@)
| o/
vOi su ¢d mét cia chét xuc tac va dung moi 1 axit axetic.
11. Quy trinh theo diém 12, trong d6 chét xtic tac va dung mdi hitu co la anhydrit

axit axetic.

12. Quy trinh theo diém 12, trong d6 phan tmg dugc tién hanh ¢ nhiét d6 nam
trong khoang tir nhiét d phong (25°C) dén nhiét do s6i clia dung mdi.

13. Quy trinh theo diém 12, trong d6 phan tng duoc tién hanh trong diéu kién

chiéu xa vi séng hodc dudi tic dung clia séng si€u am.
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