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PHAN TiCH CAU TRUC CUA HQP CHAT
6-(2,3-PIBROMPROPYL)-5H-INDENO[1,2-c]ISOQUINOLIN-5,11(6H)-PION

Luc Quang Tan'", Nguyén Thi Thu Hoa’, Nguyén Vin Tuyén®
YPhén hiéu Dai hoc Thdi Nguyén tqi tinh Lao Cai

2Vieén kiém nghiém thuéc Trung wong

Vién Hod hoc —Vién Han lam Khoa hoc va Cong nghé Viét Nam

TOM TAT
Topoisomerase 1a enzym xtic tac cho nhiéu thay ddi vé cu triic cia DNA, tao diéu kién cho nhitng
qué trinh sinh 1y quan trong dién ra bén trong té bao nhu phién ma, sao ma va phan ly vao nhiém
sdc thé. Do enzym nay hoat dong rit manh & céc té bao dang tang sinh dac biét 1a cac té bao ung
thu nén Topoisomease la nhimng dich hi€u qua trong chbng ung thu. Indenoisoquinolin 1a nhém
chat chdng ung thu theo co ché trc ché topoisomerase I (top 1). Cac indenoisoquinolin nhu
indotecan va indimitecan da dugc dua vao nghién cuu thtr nghiém 1am sang giai doan II. Cac hop
chat nay c6 hoat tinh cao hon so vdi thuéc hé camptothecin nhung khong gay hiéu ing phu, dic
biét bén, khong bi thuy phan do d6 dang dugc cac nha khoa hoc quan tim nghién ctru. Trong bai
béo nay chung toi trinh bay phuong phap tong hop va phan tich cdu trac cta hop chat 6-(2,3-
dibrompropyl)-5H-indeno[1,2-c]isoquinolin-5,11(6H)-dion.
Tur khéa: Indenoisoquinolin, hoat tinh gay doc té bao, topoisomerase I (top 1), ung thie, phén tich
cdu truc.
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STRUCTURAL ANALYSIS OF
6-(2,3-DIBROMPROPYL)-5H-INDENO[1,2-c]ISOQUINOLINE-5,11(6H)-DIONE
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ABSTRACT

Topoisomerase is a nuclear enzyme which modifies DNA topology by its ability to break and
reseal one or both strands in concert, enabling important physiological processes to take place
inside cells such as transcription, replication and separation into chromosomes. Because of its
powerful properties in proliferating cells, especially cancer cells, Topoisomease is presumably an
effective camcer chemotherapy target. Indenoisoquinolins are classes of anti-cancer agents
according to topoisomerase | inhibition mechanism (top 1). Indenoisoquinolins such as Indotecan
and Indimitecan have been implemented in Phase Il clinical trials. These compounds are more
active than camptothecin, but do not cause side effects, are particularly durable, do not suffer from
hydrolysis and are therefore of interest to scientists. In this paper, we present the synthesis method
and structural analysis of compound 6-(2.3-dibrompropyl)-5H-indeno[1.2-c] isoquinolin-
5.11(6H)—dione.

Keywords: Indenoisoquinolin, cytotoxic activity, topoisomerase | (top 1), cancer, structural
analysis.
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MO bAU

Trong co thé séng, enzym topoisomerase xtic
tac cho nhiéu thay do6i vé cau trac cia DNA,
tao didu kién cho nhing qua trinh sinh ly
quan trong dién ra bén trong té bao nhur phién
mi, sao mi va phan ly vao nhiém sic thé.
Topoisomease 1a nhitng dich hi¢u qua trong
chéng ung thu do enzym nay hoat dong rat
manh & cac t& bao dang ting sinh dic biét la
cic t& bao ung thu. Indenoisoquinolin 1a
nhém chat thé hién hoat tinh (c ché
topoisomerase [ (top 1), do hoat tinh gia tri
cua indenoisoquinoline nén trong thoi gian
gan ddy da c6 nhiéu cong trinh nghién ctu
tong hop cac din xuat cua indenoisoquinolin
va nghién ctru hoat tinh trc ché topoisomerase
I cta n6 nhu hop chit 1, 2, 3, 4, 5 [1-4]. Tiép
tuc hudng nghién ctru do, cong trinh nay trinh
bay két qua phén tich ciu tric ciia hop chat 6-
(2,3-dibrompropyl)-5H-indeno[1,2-
clisoquinolin-5,11(6H)-dion.
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Hinh 1. Mét sé indenoisoquinolin da duwoc
nghién cuu

THUC NGHIEM

Phd cong huong tir proton 'H-NMR (500
MHz) va cacbon *C-NMR (125 MHz) dugc
do trén may cong huong tir hat nhan Avance
500 (Bruker, CHLB Dtrc) tai Vién Hoa hoc-
Vién Han 14am Khoa hoc Viét Nam. Phé héng
ngoai IR ciia cac chat nghién ctru dugc xéic
dinh trén may Impact 410-Nicolet tai Vién
Hoa hoc - Vién Han 1am Khoa hoc & Cong
nghé Viét Nam. Phé nhidu xa tia X don tinh
thé (X-ray Crystal) dugc chyp trén may
Brucker D8-Quest tai khoa Hoa hoc- Pai hoc
khoa hoc tu nhién Ha Noi.

Téng hop hop chét 6-(2,3-dibromopropyl)-
5H-indeno[1,2-clisoquinolin-5,11(6H)-dion (9)
Hoa tan hoan toan chit 6 (96,68 mg; 0,336
mmol) trong 5 mL CH,Cl,, lam lanh hon hop
phan tmg t6i 0 °C, b6 sung 0,012 ml H,0, nho
tir tir 0,035 mL Br, vao hdn hop phan ung.
Hon hop dugc khudy va duy tri ¢ nhiét d6 0-5
°C trong 3 gio. Két thuc phan tng, hdn hop
duoc bd xung 15 mL NaOH 30%, lic déu
trong vong 5 phut rdi chiét bang CH,Cl,, 1am
kho béng NaySO,4, quay khd thu dugc san
pham thd. San pham thé dugc lam sach bang
sac ky cot silica gel véi hé dung moi rira giai
hexan/EtOAc (viv 9:1) thu dugc san pham 8
(15 mg) v6i hiéu suat phan ung 10% va hé
dung moi rua giai hexan/EtOAc (v:v 7:3) thu
duoc san phdm 7 (99,3 mg) v6i hiéu suat phan
tmg 77 %. Hop chét 8 1a chét ran c6 mau do
tim, ¢6 nhiét dd nong chay 150-151 °C.
Dit ligu phd ciia hep chat
dibromopropyl)-5H-indeno[1,2-c]
isoquinolin-5,11(6H)-dion (8)

'H NMR (500 MHz, CDCls) 6y ppm: 8,75
(1H, d, J=8,0 Hz, H-1); 8,34 (1H, dd, J = 1,0,
8,0 Hz, H-4); 7,76 (1H, dt, J = 1,0, 8,0 Hz, H-
2); 7,72 (1H, d, J = 7,5 Hz, H-7); 7,66 (1H,
dd, J = 1,0; 7,0 Hz, H-10); 7,50 (1H, dt, J =
1,0; 8,0 Hz, H-3); 7,48 (1H, dt, J = 1,0, 7,5
Hz, H-8); 7,42 (1H, t, J = 7,0 Hz, H-9); 5,16
(1H, dd, J = 6,0; 14,0 Hz, H.-1"); 4,91-4,81
(2H, m, H,-1°, H-2"); 4,00 (1H, dd, J=4,5;
11,0 Hz, H;-3 ); 3,91 (1H, dd, J = 6,0; 11,0
Hz, Hy-3").

BC NMR (125 MHz, CDCl;& MeOD) 4.
ppm: 190,46 (C-11); 163,68 (C-5); 155,12 (C-
15); 137,05 (C-16); 134,83 (C-17); 134,57
(C-2); 133,28 (C-8); 132,31 (C-13); 131,09
(C-9); 128,56 (C-4); 127,59 (C-3); 123,76 (C-
1); 123,46 (C-14) 123,30 (C-7); 122,82 (C-
10); 109,26 (C-12); 49,21 (C-2°); 48,08 (C-
17); 34,81 (C-3").

IR (KBr): 3070; 2933; 2850; 1741; 1691,
1660; 1606; 1573; 1546; 1498; 1417; 1377,
1313; 1190; 1068; 960; 978; 748; 713; 696;
526 cm™.

6-(2,3-
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KET QUA VA THAO LUAN

Hop chat 6-allyl-5H-indeno[1,2-c]isoquinolin-5,11(6H)-dion (6) dugc thuc hién phan ung véi 2
duong lugng Br,, trong dung mdi CH,Cl,/H,O (v:v 50/1) & nhiét do6 0 °C-5 °C. Sau 12 gid thu
dugc 2 hop chat 6-(3-brom-2-hydroxypropyl)-5H-indeno[1,2-c]isoquinolin-5,11(6H)-dion (7) va
hop chét 6-(2,3-dibrompropyl)-5H-indeno[1,2-clisoquinolin-5,11(6H)-dion (8) voi hiéu suat

tuong tmg 13 77% va 10%. (so do dudi).
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Hop chit 8 tong hop dugce dudi dang tinh thé co mau d6 tim, c6 nhiét do néng chay 1a 150-151
°C. Trén phd 'H-NMR cuiia hop chét 8 (Hinh 3) xuét hién ddy du tin hiéu cta 8 proton khung
indenoisoquinolin & ving truong thap va 5 proton mach nhanh & ving truong cao hon. Tin hiéu
cong hudng ctia mot proton véi héng $b tuong tac 16n tai oy 5,16 ppm ( 1H, dd, J = 6,0; 14,0 Hz)
duge quy két cho proton H,-1° ctia nhdm metylen mach nhanh gian véi nhan indenoisoquinolin,
hai tin hi¢u doublet doublet cong huong tai oy 4,00 ppm (1H, dd, J = 4,5; 11,0 Hz) va 3y 3,91
ppm (1H, dd, J = 6,0; 11,0 Hz) véi hing s6 twong tac 16n duoc quy két cho proton H,-3’ va Hy-
3°, tin hiéu cua hai proton Hy-1°va H-2’ cong huong chong 1ap tai 84 4,91-4,81 (2H, m). Tin hiéu
cong hudng cua 8 proton khung indenoisoquinolin ciing dugc thiy rd trén phd tai cac dd chuyén
dich: 648,75 ppm (1H, d, J = 8,0 Hz, H-1), &y 8,34 ppm (1H, dd, J = 0,5; 8,0 Hz, H-4), 8,4 7,76
ppm (1H, dt, J =1,0; 8,0 Hz, H-2), 647,72 ppm (1H, d, J = 7,5 Hz, H-7), 647,66 ppm (1H, d, J =
1,0; 7,0 Hz, H-10), 64 7,50 ppm (1H, dt, J =1,0, 8,0 Hz, H-3), &y 7,48 ppm (1H, dt, J =1,0, 7,5
Hz, H-8), 647,42 ppm (1H, t, J = 7,0 Hz, H-9).
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Hinh 3. Phé *H-NMR ciia hop chdt 8 Hinh 2. Phé *H-NMR gidn réng ciia hop chdt 8

Phd *C-NMR cua hop chét 8 xuit hién ddy du tin hiéu cong hudéng cua 19 nguyén tir cacbon.
Trong d6 tin hi¢u ciia nhém cacbonyl xeton (C-11) cong huodng tai 190,46 ppm. Nhom cacbonyl
amit (C-5) cong huong tai 163,68 ppm. Tin hi¢u cong hudng cta cacbon tai 6¢c 49,21 ppm duoc
quy két cho cacbon ciia nhom (Br)CH (C-2), tin hiéu cua cacbon nhom CH, ndi v&i nhan
indenoisoquinolin cong hudng tai oc 48,08 ppm (C-1°) cung tin hi€u cong hudng tai dc 34,81
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ppm (C-3") duoc quy két cho cacbon ciia nhom (Br)CH, . Qua cac dit kién vira phén tich cing
céc dir lidu pho chi tiét & trén cho phép khing dinh céu tric ctia hop chit 8.
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Hinh 3. Phé *C-NMR ciia hop chat 8

Ngoai ra cdu triac cta hop chit 8 con duge khing dinh boi phuong phap nhiéu xa tia X tinh thé
(X-ray crystal). Cac s lidu ghi, chup (data collection) cing cac dir liéu tinh toan va tdi wu hoa
(data solution & refinement) da chi ra ré“mg hop chit 8 co cong thirc phan tir 1a CyoH13BrNO,
khoi lwong phan tir 14 447.12, trong phan tir ¢6 hai nguyén tir brom xudt hién voi do dai lién két
Br®-c®1a1,954 A%, Br® - ™ 14 1,945 A° dic trung cho lién két C-Br din xuét halogen, cing
cac goc lién két C® -Cc@-Br@ 13 105,9°, ¢ - c@-Br® 13 110,06° , ¢ - c@-c® 13 113,7°, C@ -
CY-Br® cho thay Cacbon C® , C® | C® déu 1a Cacbon lai hoa sp®. Tir cac céac dir lidu phd IR,
'H-NMR, ®C-NMR, X-ray don tinh thé cho phép khing dinh ciu truc cta hop chét 8.

pocen

Hinh 4. M6 hinh cdu triic X-ray don tinh thé ciia hop chdt 8
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KET LUAN

bi tr 6-allyl-5H-indeno[1,2-c]isoquinolin-
5,11(6H)-dion thong qua cac phan mg hoa hoc
ching toi da tong hop thanh cong hop chit 6-
(2,3-dibrompropyl)-5H-indeno[1,2-
cJisoquinolin-5,11(6H)-dion. Ciu tric cia san
phiam duoc xac dinh bang cac phuong phap
hoa 1y hién dai . Pay 1a két qua c6 ¥ nghia cho
viéc nghién ciru tong hop va phén tich cac hop
chat héa hoc co hoat tinh chdng ung thur.
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