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Summary:

1-Methyl-6,7-dimethoxy-5 ,8-dihydroisoquinolin-5,8-dion (2) was synthesized from
homoveratrilamin (3). The structure of the product 2 and the intermediates iso quinolin 6,
nitro compounds 7,8,9 , amines 10 , 11 , 12 were elucidated.

DAT VAN PE:

1,6-Dimethyl-7-dimethoxy-5,8-dihydroisoquinolin-5,8-dion (1) 1a mot alcaloid c6 tic
dung khéng sinh,dugc chiét tir mot loai bot bién c6 tén goi Reniera sp [1]. Do cé tac dung
khdng sinh nén n6 da dugc téng hop toan phan [2]. Dé tim ki€m nhitng hop chat méi c6 tic
dung t6t hon, ching t6i da nghién ciu téng hogp 1-methyl-6,7 dimethoxy-5,8-
dihydroisoquinolin-5,8-dion (2) ¢6 cdu tric tuong tu nhu hop chat 1, chi khac & vi tri 6,
nhém methyl da dugc thay thé€ bing nhém methoxy, vé6i hy vong thu dugc mét khiang sinh
t6ng hop mdi.

PHUONG PHAP TONG HOP:

Tir homoveratrilamin 3 tao thanh amit 4 véi acid acetic, sau dé thuc hién phan ung
déng vong Bischler-Napieralski thu duge dihydroisoquinolin 5(3,4). Dehydro hod 5 véi
Natribicromat trong acid acetic bang hoac v6i mu6i Fremy thu dugc isoquinolin 6. Nitro hoa
6 bang hén hop KNO,/H,SO, c6 diéu kién [2] tao thanh 5,8-dinitro 7 hoac hén hop 3 hop
chat nitro: 5,8-dinitro 7 , 8-nitro 8 va 5-nitroisoquinolin 9 theo ty 1& 1:14:5. D€ thu dugc cac
amin 10,11,12 chiing t6i ti€n hanh khir hod céc dén chét nitroisoquinolin tuong img bang khi
hydro véi xic tdc la palladium trong méi truong metanol khan[2,5].0xy hod cic amin thu
dugc bing tdc nhan oxy hod 1a mu6i Fremy(kali-nitrozo-disulfonat [ON(SO,K),]) trong dung
dich dém KH,PO, [2,5,.6] chiing t6i thu dugc quinon 2 véi hiéu suat t6t. Quinon 2 ciing c6
thé thu duoc bang céch oxy hod diamin 10 v6i tic nhan kalibicromat nhung véi hiéu sudt
thap([7].

PHAN THI NGHIEM:
Phé IR do trén mdy SPEKTROMOM 2000, phé cong huong tir hat nhan (‘H-NMR va

‘C-NMR) do trén may JEOL-FX-100. Phé kh6i (MS) do trén mdy JEOL-JMS-01-5G-2.
Cic hop cht 4,5 dugc tdng hop theo tai liéu tham khao[3].
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Tong hop 1-methyl-6,7-dimethoxy-isoquinolin(6):

a. Hoa tan 1,34g(5mmol) mudi Fremy trong dung dich natricacbonat 4%, thém
0,57g(2,4mmol) §, khudy va giit & nhiét do phong trong 48 gid. Chiét khoi phan img véi
diclormetan, rira bang nudc va lam khan véi MgSO,. Cit loai dung moi va két tinh lai cin
thu duge trong 150 ml eter. Thu dugc 0,23g(40%) hop chat 6 1a nhimg tinh thé trang,do
chay 95-96"C.

IR (KBr): v_, 1610 cm'(C=N).

MS (m/z): 203(100), 188(10). 160(28), 145(6), 117(13).

'H-NMR(CDCl,): & 2.89(3H. s. C1-CH,), 4,01 (3H, s, C6-OCH,), 4,03(3H- s, C7-OCH,),
7.03(1H, s, C5-H), 7.23(1H, s, C8-H), 7,36(1H, d, C4-H), 8,28(1H, d. JH,-H,=5,6 Hz, C3-
H)ppm.

“C-NMR(CDCl,): §22.2(C1-CH.), 55.7 (C6-OCH.), 55.7(C7-OCH.,), 103,5(C8), 104,9(C5),
118,0(C4), 122,9(C8a), 132,3(C4a), 140,5(C3), 149,5(C1), 152,2(C7), 155,6(C6)ppm.
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b. : I:ldi lra hén hop 5.0g (16,3mmol) muéi peclorat cia 5 va 3,0g(10mmol)
natribicrromat trong 80 ml acid acetic bang trong 24 gi¢. Cit loai acid,can con lai hoa tan
trong 200ml nudc va kiém hoéd véi NH,OH dac dén pH=10. Chiét bing CH,Cl, va tinh ché
san phgm béng séc ki cot cho 1,85g(56%) 6. C4c hing s6 vat li duoc xac dinh theo muc a.

Téng hop 1-methyl-6,7-dimethoxy-5,8-dinitroisoquinolin(7):

Hoa tan 1g (4,9mmol)isoquinoline 6 trong 10 ml acid sulffuric dac,Jam lanh bang
nudc dd,sau d6 vira khudy vira nho giot dung dich caa 1,08g(10,7mmol) KNO, trong 5 ml
acid sulfuric sao cho nhiét d6 khong qui 40°C. Khudy tiép & nhiét do phong trong 2 gid.
D4 kh6i phén tng vao nudc dé, kiém hod bing NH,OH 25% va chiét bang CH,Cl,. Cat loai
dung méi va tinh ch€ sin phdm thu dugc bing cdch két tinh lai trong MeOH. Thu duoc
0,87g (60%) dinitro 7 1a nhimg tinh thé hinh kim mau vang.D¢ chiy 143-144°C.

IR(KBr): v,,,, 1625 cm™(CN), 1550 cm™(NO,).

MS (m/z):293(100), 276(51).

'H-NMR (CDCl,):82,94(3H,s,C1-CH,), 4,09(3H,5,C6-OCH,), 4,17(3H,s,C7- OCH.),
7,37(1H,d,C4-H), 8,56(1H,d,JH,-H,=6,1Hz,C3-H) ppm.

BC-.NMR(CDCl,): $22,8(C1-CH,), 62,6 (C6-OCH,), 63,2(C7-OCH,), 112,0(C4),
115,1(C8a), 126,1(C4a), 141,7(C8), 143,4(C5), 144,5(C3), 145,1(C7), 147,0(C6),
154,6(C1) ppm.

thng hop 1-methyl-6,7-dimethoxy-5,8-dinitroisoquinolin (7), I-methyl- 6,7 -
dimethoxy-8-nitroisoquinolin (8) va 1-methyl-6,7-dimethoxy -5-nitro- isoquinolin (9):

Hoa tan lg (4,9mmol)isoquinoline 6 trong 10 ml acid sulffuric dac,Jam lanh bang
nuéc déd,sau d6 vira khudy vira nho giot dung dich cta 0,5g(4,9mmol) KNO; trong 5 ml
acid sulfuric sao cho nhiét d6 khong qua 40°C. Khudy tiép & nhiét d6 phong trong 2 gio.
D6 kh6i phan img vao nuéc d4, kiém hoé bing NH,OH 25% va chiét bang CH,Cl,. Cat loai
dung moi tinh ché va phan lap san phim thu dugc bang sic ki 16p méng. Thu duoc 0.04g
(2,7%) dinitro7 & Rf=0,9.

0,56g(45,8%) 8 & Rf=0,6,1a tinh thé hinh kim vang, d6 chay: 182- 184°C.

IR(KBr): v,,,, 1602 cm™(CN), 1508 cm™'(NO,).

MS (m/z):248(100), 231(59), 187(18), 172(10), 144(9).

'H-NMR(CDCl,): 82,77(3H,5,C1-CH;), 4,00(3H,5,C6-OCH;), 4,05(3H, s,C7-OCH,),
7.18(1H,s,C5-H) 7,42(1H,d,C4-H), 8,36(1H,d,JH,-H,=5,6 Hz,C3-H) ppm.

Va0,2g (16,3%) 9 & Rf=0,4 la tinh thé hinh kim vang sang, dé chay: 170-173°C.
IR(KBr): v, 1620 cm™(CN), 1520 cm™(NO,).

MS (m/z):248(100), 187(10), 172(16), 144(6).
'H-NMR(CDCl,):82,94(3H,s,C1-CH,),4,08(6H,5,C6-OCH,+C7-OCH5),7,29(1H,d,C4-H),
7.47(1H,s,C8-H), 8,39(1H,d,JH,-H,=5,8 Hz,C3-H) ppm.

Tong hop 5,8-diamino- 1-methyl-6,7-dimethoxyisoquinolin(10), 8-amino-1-methyl-
6,7 -dimethoxyisoquinolin(11) va 5-amino-1-methyl -6,7-dimethoxy- isoquinolin(12):

Khir hoé céc din chat nitro 7,8,9 bang khi hydro trong méi trudng metanol khan
véi xiic tac palladium. Phan ing tién hanh & nhiét do phong,va két thic khi luong khi
hydro tiéu thu di tinh theo 1i thuyét.



Tu 0.2¢(0,7mmol) dinitro 7 thu duge 0.15g(99%) diamino 10 1a tinh thé vang
sang.do6 chay 127-129°C.
IR(KBr): v_,, 3250 cm'(NH,), 1602 cm*(C=N).
MS (m/z): 233(89), 218(61), 190(45), 175(100). 160(3), 158(5).
'H-NMR (CDCl,):é 3,15(3H,s,C7- OCH,), 3,90(3H,s.C6-OCH,), 3.95(3H,5,C7- OCH,)
4,30(4H. s, C5-NH,+C8-NH,) 7,33(1H,d,C4-H). 8,15(1H, d,JH.-H,=5,6Hz.C3-H) ppm.
"C-NMR(CDCl.): 8284(C1-CH.), 60.1 (C7-OCH.). 60,3(C6-OCH;), 113,0(C4),
117.3(C8a), 125.3(C4a), 125,5(C8), 130,6(C5), 139.2(C7), 139,5(C3), 141,5(C6),
156.9(C1) ppm.

Tir 1,0g(4mmol) 8 thu duoc 0,87g(99%) 8-amino 11 la tinh thé vang,do chay 148-
150"C.
IR(KBr): v,,, 3270 .3110cm'(NH,). 1595 cm™'(C=N).
MS (m/z): 218(71), 203(100), 188(6), 175(12), 160(21), 132(18), 109(7), 77(9), 63(9),
51(8), 39(7).
'H-NMR (CDCl,):5 3.12(3H, s, C1-CH.),3,87(3H.s,C6- OCH,), 3,95(3H,s5,C7-OCH,), 4,77
(2H, s, C8-NH,), 6,53(1H, s, C5-H), 7,22(1H, d JH-H,=5,6Hz,C4-H), 8,62 (1H,d,C3-H),
ppm.
"C-NMR(CDCl,): 827,7(C1-CH,). 553 (C6-OCH.), 59,7(C7-OCH,), 96,3(C5),
115,6(C8a), 118,7(C4), 134,1(C4a), 135,6(C7). 138,1(CB), 140,4(C3)., 154,7(C6),
155,6(C1) ppm.

Tir 0.2g(0,8mmol) 9 thu duoc 0,16g(96%) 5-amino 12 la tinh thé vang sing,do
chiy 147-149°C.
IR(KBr): v, 3270 cm'(NH,). 1610 cm'(C=N).
MS (m/z): 218(100), 204(14), 203(98), 175(23), 160(31),157(6), 145(7), 132(22), 131(8),
109(9), 104(9), 89(4), 77(6),63(6),62(2),52(4),42(2). 39(3).
'H-NMR (CDCl,):8 2,88(3H, s, C1-CH,) , 3.94(3H.5,C6- OCH,). 4,01(3H,s,C7-OCH,),
4,36 ( 2H, s, C5-NH,), 6,83 ( 1H, s, C8-H), 7.36 ( 1H, d , C4-H), 8,25 (1H, d ., 3JH.-
H,=6.1Hz , C3-H) ppm.
"C-NMR(CDCl,): $22,8(C1-CH,), 55,5 (C7-OCH,), 60,1(C6-OCH,), 95,0(C8), 112,8(C4),
122.9(C4a), 125,0(C8a), 134.6(C5). 136,2(C6), 139.1(C3), 152,8(C7), 156.6(C1) ppm.

Tong hop 1-methyl-6,7-dimethoxy-5,8-dihydroisoquinolin-5 8-dion(2):

Hoa tan 0,1g(0,43mmol) 10 trong 5ml axeton,khudy va nho vao dé dung dich cua
0.34g(1.29mmol) mu6i Fremy trong 15,4ml dung dich dém KH,PO, 1/15mol. Giir phan
ing O nhiét d6 phong 30 phit. Acid hoa khéi phan img (pH=2),sau d6 kiém hod vé pH=8
va chiét bang CH,Cl,. Cat loai dung moi va tinh ché bing sic ki 16p mong(hé dung
moi:CHCL/MeOH=9/1). Thu duogc 0,087g(87%) 2 la chat két tinh mau vang.D¢ chay 126-
129°C.

IR(KBr): v, 1640 cm'(quinon C=0), 1580 cm '(C=N).

MS (m/z):233(100), 218(53), 188(56), 172(9), 162(18), 145(5), 119(33), 104(7), 91(11),
78(20), 64(12), 50(6).

'H-NMR (CDCl,): 82,98(3H,5,C1-CH,), 4,10(3H,s5,C6-OCH,), 4,16(3H,s,C7- OCH,),
7.80(1H.d,C4-H), 8,86(1H.d,JH.-H,=5,1Hz,C3-H) ppm.

"C-NMR(CDCl,): 825,6(CI-CH,), 61,3 (C6-OCH,). 61,5(C7-OCH,), 117,1(C4),
121,9(C8a), 137,9(C4a), 146,0(C7), 148,5(C6), 153,7(C3), 160,2(Cl), 181,2(C5),
182.4(C8) ppm.
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Tuong tu, tix 0,9g(4mmol) 11 va 3,3g mu6i Fremy trong 140ml dung dich dém, thu
dugc 0,77g(80%) 2. Tix 0,1 g(0,45mmol) 12 va 0,37g muéi Fremy trong 16ml dung dich
dém , thu dugc 0,06g(67%) 2.

KET LUAN:

Tir homoveratrilamin (3) ching t6i da téng hop toan phén alcaloid 2. C4u triic phan tir
clia cdc hop chat trung gian va san phdm cu6i cing da dugc xic dinh nhd céc phé IR, MS,
'H-NMR va "C-NMR.
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