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NGHIEN CU'U TONG HOP 6-(2-HYDROXY-3-MORPHOLINOPROPYL)-5H-
INDENO[1,2-C]ISOQUINOLIN-5,11(6H)-PION

Luc Quang T4n"", Nguyén Hoang®, Via Ngoc Tan?,
Nguyé&n Thi Thu Hoa®, Nguyén Vin Tuyén’
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TOM TAT

Ung thu la mgt trong nhitng cén bénh gay ti 1€ tr vong hang dau trén thé gidi boi ung thu co thé c6
& bat ky bo phan nao cua co thé va phat trién nhanh chong cung véi nhiéu dién bién bét thuong.
Ngay nay, chling ta cé thé dé diéu tri ung thu trén cap do té bao véi do chinh xéac va hiéu qua khé
cao. Trong d6, enzym topoisomerase 1a dich dén hiéu qua trong viéc nghién ciru va tong hop thudc
diéu tri ung thu. Indenoisoquinolin la nhém chat c6 kha nang chng ung thu theo co ché tic ché
topoisomerase I, do c6 dac tinh 6n dinh, khong bi thuy phan, khong gay doc gidng nhu cac thubc
Chong ung thu hé Camptothecin nén trong thoi gian gan day co rat nhidu cong trinh nghién ciru
nham cai thién va nang cao hoat tinh sinh hoc cua ching. Trong bai b4o nay ching t6i trinh bay
phuong phap téng hop va phan tich cu trdc cua hop chit 6-(2-hydroxy-3-morpholinopropyl)-5H-
indeno[1,2-clisoquinolin-5,11(6H)-dion.

Tiur khoa: Indenoisoquinolin, camptothecin, topoisomerase I (top 1), ung thu, tong hop.
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SYNTHESIS OF 6-(2-HYDROXY-3-MORPHOLINOPROPYL)-5H-INDENO[1,2-
CJISOQUINOLINE-5,11(6H)-DIONE
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ABSTRACT

Cancer is one of the leading causes of death globally that can affect any part of the body. One
defining feature of cancer is the rapid creation of abnormal cells that grow beyond their usual
boundaries, and which can then invade adjoining parts of the body and spread to other organs. Today,
we can treat cancer at the cellular level with high accuracy and efficiency. In which, topoisomerase
enzyme is an effective target for researching and synthesizing of cancer treatment drugs.
Indenoisoquinolin is a class of angent that has anti-cancer properties according to topoisomerase |
inhibition mechanism, due to its stable properties, no hydrolysis, no toxic effects like Camptothecin
anti-cancer drugs, thus recently there have been many researches on improving and enhancing their
biological activity. In this paper, we present the synthesis method and structural analysis of 6-(2-
hydroxy-3-morpholinopropyl)-5H-indeno[1,2-c]isoquinolin-5.11(6H)-dione.
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MO PAU

Ung thu 1la mot trong nhtng can bénh nguy
hiém gay ti 1¢ tir vong hang dau trén thé giéi
boi ung thu co thé c6 ¢ bat ky bo phan nao
cua co thé va phat trién nhanh chéng cuing voi
nhiéu dién bién bat thuong. Ngay nay, ching
ta cd thé dé diéu tri ung thu trén cap do té bao
véi @6 chinh xac va hiéu qua kha cao. Trong
d6, enzym topoisomerase 1a dich dén hiéu qua
trong viéc nghién ctiu va tong hop thude diéu
tri ung thu. Indenoisoquinolin 1a nhém chat
c6 kha niang ¢ ché topoisomerase | (top 1),
mot sb dan xudt cua Indenoisoquinolin da
dugc dua vao nghién ctu thtr nghiém lam
sang giai doan 11 thé hién hoat tinh chdng ung
thu cao hon thudc ung thu hé campothecin
ddng thoi khdng gay hiéu ung phu va khong
bi thuy phan [1-3], tiép tuc nghién ctu doé
nhom nghién ciu cua chung t6i da tong hop
thanh cong mot s6 dan xuat indenoisoquinolin
¢6 hoat tinh chéng ung thu cao [4-6]. Trong
bai bao nay chung tdi trinh bay phuong phap
téng hop va xac dinh ciu tric cua hop chat 6-
(2-hydroxy-3-morpholinopropyl)-5H-
indeno[1,2-c]isoquinolin-5,11(6H)-dion.
THUC NGHIEM

Téng hop indeno[1,2-clisochromen-5,11-
dion (4)

O 4 (H=58%)

Dung dich cua phthalide (2) (10g; 67 mmol)
va 2-cacboxybenzandehit (1) (8,9 g; 67
mmol) trong dung mo6i EtOAc (300 mL) dugc
thém NaOMe (58g; 266 mmol) trong 600 mL
MeOH. Phan tng duoc dun hdi luu tai 65°C
trong 6 gio. Két thac phan tng, dung moi
duogc loai bo bang ap sut thap, sau d6 nho
giot dung dich HCI 37% (25 mL) dén khi
dung dich chuyén tir mau d6 sang mau vang
nhat, loai bé nuéc nhan duoc san pham thd 3.

Hoa tan 3 trong toluen (200mL) va thém p-
TsOH (0,92 g; 5,3 mmol) dun hoi luu (Dean-
Stark) trong 6 gio. Két thdc phan éng, loai
bo dung méi toluen nhan dwgc san pham tho.
San pham dugc hoa tan trong CHCI; (1 lit),
rica 3 lan bang dung dich mudi NaCl (mai
lan 1 lit), 1am khan bang MgSO,, cét loai
dung mdi bang may cit quay nhan duoc hop
chat 4, két tinh trong dung méi EtOAc thu
duoc san pham sach 4 (9,6 g), hiéu suat phan
ung dat 58%.

Hop chét 4 1a chat ran ¢ mau vang cam, c6
nhiét o nong chay la 258-259 °C.

'H NMR (500 MHz, CDCl;) 8 ppm: 8,37
(1H, d, J = 8,0 Hz, H-1); 8,29 (1H, dd, J = 1,0:
8,0 Hz, H-4); 7,59 (1H, d, J = 7,0 Hz, H-7);
7,80 (1H, dt, J = 1,0; 8,0 Hz, H-2); 7,52 (1H,
dt, J = 1,0: 8,0 Hz, H-3); 7,47 (2H, m, H-8; H-
10); 7,41 (1H, dt, J= 2,0; 7,0 Hz, H-9).

13C NMR (125 MHz, CDCly) &, ppm: 189,96
(C-11); 170,59 (C-5); 160,81 (C-15); 136,38
(C-16); 13599 (C-17); 133,66 (C-2):
132,81(C-8); 132,67 (C-13); 131,64 (C-9):
130,87 (C-4):; 128,39 (C-3); 123,30 (C-1):
123,15 (C-14); 119,82 (C-7): 118,97 (C-10);
107,71 (C-12).

Tong hep chat  6-allyl-5H-indeno[1,2-
c]isoquinolin-5,11(6H)-dion (5).

5 (H=92%)

Hoa tan hoan toan chat 4 (90 mg; 0,36 mmol)
trong 5mL CH,Cl,, sau d6 bd sung 3-
aminoprop-1-en (22,58 mg, 0,396 mmol) vao
hdn hop trén. H3n hop dugc khudy va duy tri
& nhiét o 20°C trong 22 gio. Két thic phan
ng, bé sung 45 mL CH.CI, (3 lan x 15 mL)
vao hdn hop, chiét véi 25 mL nuéc, lam kho
bang Na,SO,, cit loai dung méi biang may
cat quay chan khong thu duoc san pham tha.
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San phiam thé dugc 1am sach bang sic ky cot
silica gel voi hé dung mbi riea giai
hexan/EtOAc (v:v 8:2) thu duoc san pham 5
(96,68 mg) c6 mau d6 cam véi hiéu suat phan
ing 92 %.

Hop chat 5 13 chat ran c¢6 mau do thim, co
nhiét do nong chay la 154-155 °C.

'H NMR (500 MHz, CDCl;) 6, ppm: 8,68
(1H, d, J = 8,0Hz, H-1); 8,32 (1H, d, J = 8,0
Hz, H-4); 7,71 (1H, t, J = 8,0 Hz, H-2); 7,58
(1H, d, J = 7,0 Hz, H-7); 7,45-7,33 (4H, m,
H-3, H-8, H-9, H-10); 6,11 (1H, m, H-2’);
5,30 (1H, td, J = 1,5; 10,5Hz, H,-3’); 5,21-
5,15 (3H, m, Hy-3’, 2H-1").

BC NMR (125 MHz, CDCl;) d, ppm: 190,43
(C-11); 163,10 (C-5); 155,79 (C-15); 136,89
(C-16); 134,47 (C-17); 133,93 (C-2); 133,08
(C-8); 132,30 (C-27) 131,39 (C-13); 130,92 (C-
9); 128,57 (C-4); 127,18 (C-3); 123,49 (C-1);
123,10 (C-14) 122,92 (C-7); 122,65 (C-10);
117,40 (C-3);108,99 (C-12); 46,41 (C-1°).

IR (KBr): 3061; 2924; 2852; 1766; 16809;
1662; 1606; 1571; 1546; 1498; 1421; 1377,
1313; 1068; 960; 798; 750 cm™

Téng hophop chit 6-(3-bromo-2-
hydroxypropyl)-5H-indeno[1,2-
clisoquinolin-5,11(6H)-dion

6 (H=77%)

Hoa tan hoan toan chit 5 (96,68 mg; 0,336
mmol) trong 5 mL CH,Cl,, 1am lanh hdn hop
phan @ng t6i 0 °C, bo sung 0,012 mL H.0,
nho tir tir 0,035 mL Br, vao hdn hop phan
ng. Hon hop dugc khudy va duy tri ¢ nhiét
d6 0-5 °C trong 3 gio. Két thic phan ang, hdn
hop dugc bo sung 15 mL NaOH 30%, lic déu
trong vong 5 phat rdi chiét bang CH,Cl,, lam
kho b;"mg Na,SO,, quay kho thu duoc san
pham thd. San pham tho duoc 1am sach bang

sac ky cot silica gel voi hé dung mdi rira giai
hexan/EtOAc (v:v 9:1) thu duoc san pham la
chat rin c6 mau do tim (15 mg) vai hiéu suat
phan wng 10% va hé dung mdi rua giai
hexan/EtOAc (v:v 7:3) thu duoc san pham 6
(99,3 mg) véi hiéu suat phan ang 77 %.

Hop chét 6 1a chét rin c6 mau do, c6 nhiét do
néng chay 176-177 °C.

'H NMR (500 MHz, CDCls) d, ppm: 8,71
(1H, d, J = 8,0 Hz, H-1); 8,31 (1H, dd, J =
1,0; 8,0 Hz, H-4); 7,83 (1H, d, J = 7,5 Hz, H-
7); 7,65 (1H, t, J = 8,0 Hz, H-2); 7,52 (1H, t,
J = 8,0 Hz, H-3); 7,37-7,42 (2H, m, H-8, H-
10); 7,31 (1H, t, J=7,5 Hz, H-9); 4,70 (1H,
dd, J=45, 14,5 Hz, H,-1°); 4,60 (1H, dd, J =
8,0, 14,5 Hz, Hy-1°); 4,36-4,40 (1H, m, H-2");
3,67 (2H, dd, J=6,5, 11,5 Hz, H-3").

BC NMR (125 MHz, CDCl;& MeOD) &
ppm: 190,81 (C-11); 164,49 (C-5); 156,07 (C-
15); 137,19 (C-16); 134,70 (C-17); 134,14
(C-2); 133,28 (C-8); 132,27 (C-13); 130,89
(C-9); 128,18 (C-4); 127,26 (C-3); 123,67 (C-
1); 123,43 (C-14) 123,09 (C-7); 122,57 (C-
10); 109,02 (C-12); 69,07 (C-2°); 48,86 (C-
1°); 36,60 (C-3").

IR (KBr): 3412; 2970; 2931; 1695; 1641;
1608; 1573; 1546; 1496; 1413; 1311; 1261,
1192; 1047; 1004; 796; 746; 692; 578 cm™
Tong  heop  chat  6-(2-hydroxy-3-
morpholinopropyl)-5H-indeno[1,2-
clisoquinolin-5,11(6H)-dion (7).

7 (H=73%)

Hoa tan hoan toan hdn hop gom 6 (50 mg;
0,13 mmol) trong 3 mL Axeton trong khoang
5 phit, sau do6 bo sung Morpholin (17 mg;
0,195 mmol) va K,CO; (36 mg; 0,26mmol)
vao hdn hop trén. Hon hop duoc khudy va
duy tri & nhiét d6 60 °C trong 28h. Két thic
phan {mg, quay kho c¢6 dudi dung méi, sau do
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chiét hdn hop biang CH,Cl,, 1am kho bang
Na,SO,, quay kho thu dwoc san pham tho.
San pham tho dugc 1am sach bing sic ky cot
silica gel voi hé dung mbi riea giai
hexan/EtOAc (v:v 1:9) thu duoc san pham 7
(37 mg) Vvéi hiéu suit phan ang 73%.

Hop chit 7 1a chét rian c6 mau vang chanh, cé
nhiét do néng chay 227-228 °C.

'H NMR (500 MHz, CDCly) 3y ppm: 8,70
(1H, d, J = 8,0 Hz, H-1); 8,30 (1H, d, J = 8,0
Hz, H-4); 7,93 (1H, d, J = 7,5 Hz, H-7); 7,72
(1H,t,J = 1,0, 8,0 Hz, H-2); 7,61 (1H, d, J =
7.0 Hz, H-10); 7,45 (1H, dt, J = 1,0, 8,0 Hz,
H-3); 7,44 (1H, dt, J = 1,0, 7,5 Hz, H-8);
7,37 (1H, t, J= 7,5 Hz, H-9); 4,75 (1H, dd, J
=50, 14,5 Hz, H,-1°); 4,51 (1H, dd, J = 6,5,
145 Hz, Hy-1°); 4,20 (1H, m, H-2"); 3,79-
3,68 (4H, m, H-3"+H-5"); 2,67-2,60 (4H, H-
27+H-67); 2,51-2,49 (2H, m, 2H-3").

¥C NMR (125 MHz, CDCl:& MeOD) J,
ppm: 190,65 (C-11); 164,38 (C-5); 156,10 (C-
15): 137,53 (C-16); 135,04 (C-17); 134,10
(C-2); 133,14 (C—8)' 132,41 (C-13); 130,90

NaOMe

CHO
MeOH/EtOAc
COOH

6h, 65°C

1.5 d.l XH
2 d.1 K,COy

7
OH
NACN o

axeton, 65°C ‘ ?

(C-9); 128,42 (C-4); 127,27 (C-3); 123,71 (C-
1); 123,60 (C-14) 123,31 (C-7); 123,14 (C-
10); 108,94 (C-12); 67,03 (C-37+C-57);
66,60 (C-2’) 62,77 (C-37); 53,88 (C-2"’+C-
6’) 48,69 (C-1").

IR (KBr): 3444; 3080; 2947; 2848; 2808;
1734; 1685; 1639; 1608; 1548; 1502; 1456;
1411; 1261; 1112; 1008; 964; 864; 763 cm™.
KET QUA VA THAO LUAN

D¢ tong hop hop chat 6-(2-hydroxy-3-
morpholinopropyl)-5H-indeno[1,2-
clisoquinolin-5,11(6H)-dion, chung t6i lyua
chon con duong tong hop di tir cac chat don
gian la phathalide va axit phthaldehydic,
thong qua 4 bude phan tng héa hoc san pham
da duoc tao thanh (so dd duéi), cau tric cua
cac san pham trung gian da duoc ching minh
trong céac cong trinh cua nhom tac gia [4-6],
trong bai béo nay ching tdi trinh bay rd két
qua phan tich cau tric hop chét 6-(2-hydroxy-
3-morpholinopropyl)-5H-indeno[1,2-
cJisoquinolin-5,11(6H)-dion.

O o)
s 5
toluen
o A O o)
O

COOH
3 4

CH,Cl,, 20 t°C, 22h
3-aminoprop-1-en

CH,Cl,/H,0 (50:1) o
0-5°C, 12h
24d. Br,

So do tong hop 6-(2-hydroxy-3-morpholinopropyl)-5H-indeno[1,2-c]isoquinolin-5,11(6H)-dion.

Hop chét 7 téng hop dugc 1a chét rin c6 mau vang chanh, cé nhiét d6 néng chay 227-228 °C.
Trén phd cong hudng tir hat nhan "H-NMR cua hop chat 7 xuét hién day du tin hiéu cong hudong
cua 21 proton bao gom 8 proton vong indenoisoquinolin, 8 proton vong morpholin va 5 proton
mach néi. Tin hiéu caa 5 proton mach ndi giita nhan indenoisoquinolin va vong morpholin bao
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gom hai tin hiéu cong huéng cua 2 proton H,-17 va Hy-1° caa nhom metylen gan voi nhan
indenoisoquinolin cong huong tai oy 4,75 ppm ( 1H, dd, J = 5,0; 14,5 Hz) va J4 4,51 ppm (1H,
dd, J = 6,5, 14,5 Hz), mot tin hiéu cong huong caa proton H-2’ cong huong tai 5y 4,20 ppm (1H,
m) cung tin hi¢u cua hai proton H-3’ cong huong tai oy 2,51-2,49 ppm (2H, m, 2H-3). Tin hi¢u
cuia 8 proton vong Morpholin cong hudng chdng lap tai hai do chuyén dich khac nhau bao gom 4
proton H-2”, H-4” cong huong tai 6y 3.79-3.68 ppm (4H, m) va 4 proton H-17, H-3” cong hudng
tai 64 2.67-2.60 ppm (4H, m). Tin hiéu cong huong cua 8 proton khung indenoisoquinolin cling
duoc thay rd trén pho tai cac do chuyén dich: 648,71 ppm (1H, d, J = 8,0 Hz, H-1); 5, 8,31 ppm
(1H, d, J = 8,0 Hz, H-4); 617,93 ppm (1H, d, J = 7.5 Hz, H-7); 6y 7,72 ppm (1H, td, J =1,0; 7,0
Hz, H-2); oy 7,60 ppm (1H, d, J = 7,0 Hz, H-10); oy 7,43-7,47 ppm (2H, m, H-3, H-8); 6y 7,37
ppm (1H, t, J = 7,5 Hz, H-9).

Hinh 1. Phé *H-NMR ciia hop chit 7

Hinh 2. Phé *H-NMR gian réng ciia hop chdt 7
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Trén phd cong huong tir hat nhan *C-NMR cua hop chat 7 xuét hién ddy du tin hiéu cong huong
cua 23 nguyén tu cacbon. Trong d6 tin hi¢u cua nhdm cacbonyl xeton (C-11) cong huong tai
190,6 ppm. Nhém cacbonyl amit (C-5) cong huong tai 164,38 ppm. Tin hiéu tai cong huong cua
cacbon tai dc 66,59 ppm duoc quy két cho cacbon C-2°, tin hiéu cua cacbon nhém CH, néi véi
nhén indenoisoquinolin cong huong tai Jdc 48.68 ppm (C-17), tin hi¢u cong hudng tai doc 62,77
ppm déc trung cho cong huong cua cacbon C-3°, tin hi¢u cua 4 cacbon vong morpholin cong
huong chong l4p tai cac do chuyén dich 5c 67.02 ppm (C-27+C-4”), dc 53.8 ppm (C-1” + C-3").
Qua céc dir kién vira phan tich, cac dir liéu phd chi tiét ¢ trén cung dir liéu phd khung

indenoisoquinolin [7] cho phép khing dinh ciu trdc cua hop chat 7.

LT160-CDC13-C13CPD

T v Y T
200 180 160 140 120 100

80

Hinh 3. Phé *C-NMR ciia hop chdt 7

KET LUAN

bi tur phathalide va phthaldehydic acid, thong
qua cac phan tng hoa hoc chung t6i di tong
hop thanh cong 6-(2-hydroxy-3-
morpholinopropyl)-5H-indeno[1,2-
clisoquinolin-5,11(6H)-dion. C4u tric cua san
pham duogc xac dinh bang cic phwong phap
phd hién dai. Day 1a két qua hét stc ¥ nghia
gop phan vao viéc tim kiém va phat trién cac
thudc diéu tri ung thu.
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