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TONG HOP CAC DAN XUAT HALOGENO-INDAN MO

bén Toa soan 5-6-2007
PHAM KHANH PHONG LAN, TRAN VAN THANH
B mdn Hoa hitu co, Khoa Dwge, Dai hoc Y Dicoe Tp, HS Chi Minh

SUMMARY

During the course of our work aiming at researching new compounds and showing a
biological interest, we improved the pharmacomodulation of new cyclopentafc lthiophene
derivatives which have been characterized as potent cytotoxic derivatives. Within this framework,
we wish to report herein the results concerning the synthesis of their isosters - the new halogeno-
indune compounds, with the replacement of the thiophene ring by various substinuted henzene

ring (hromo and chlorohenzene).

I1- DAT VAN DE

Tiép tuc cic nghién ctiu trén hé indan, véi
ciu tric tuong déng véi hé
cyclopental¢]thiophenon dd budc diu chimng to
hoat tinh khdng ung budu trén cdc thir nghiém
thue hién tai Vién Ung thu Quoc gia My (NCI)
[1, 2], cong trinh nay tap trung nghién ciu tong
hop céc dan xuét halogenoindan mdi, véi vong
benzen mang nguyén tir halogen (Br, Cl), dugc
thue hién tai B6 mén Hda hitu co, Khoa Dugc,
Pai hoc Y Duge Tp. H6 Chi Minh. Muc tiéu dat
ra 13 gép phéin hoan thién quy trinh téng hop
day hop chat indan, tao tién dé cho céc bién déi
héa hoc tao dan chat méi ciing nhu cdc thu
nghiém khdng ung thu vé sau.

11 - THUC NGHIEM

1. Tong hop
a) Téng hop cdc axit 3-amino-3-arylpropanoic
va hdo vé chitc amin (so dé 1)

Pi tir cdc nguyén liéu benzaldehyt la, o-
clorobenzaldehyt 1b va p-clorobenzaldehyt I,
cac axit 3-amino-3-arylpropancic 2a-c¢ duoc
téng hop theo phuong phip Rodionov-Johnson
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da duge dp dung cho nhiéu aldehyt thom [3.4].
Véi tdc nhan axit malonic vi amoni axetat dun
hét luu trong etanol hoiic axetonitril, san phim
2a-c két tua sau 5 gio phan tng va duge tich ra
véi  hiéu sudt khong vugt quia 50% do su tao
thinh dong thoi mudi aryliden 3a-¢ tan trong
dung méi phan ing.

Nhém amino cua cidc din chit 2a-c duoc
bdo vé vdi hén hop tdc nhan anhidrit axetic va
axit axetic, Phan ung xay ra dé dang va cdc san
pham axetamid da-¢ duge tao thanh véi hieu
sudt kha cao 80-90%.

h) Phdn 1ting brom héa tao din chdt axit
3-axetylamino-3-{ p-bromophenvijpropanoic

Do khéng <6 duge nguyén lieu 4-
bromobenzaldehyt, dé thu dugc din xudt thé
brom trén nhin phenyl, ching t6i da tién hanh
brom héa axit 3-axetylamino-3-phenylpropanoic
4a.

Tidc nhin st dung 14 brom phan t, phan ing
lan lugt duge tién hanh trén hai dung moi : axit
axetic bang va diclorometan & nhiét do phong.
Trong ca hai truomg hop, chi thu duge | san
pham 12 din ch4t thé monobrom 4d chon loc &
vi tri para voi hiéu sudt 30% va 80% (so dé 2).



7 COONH,

COOH
2a¢ NH2

. ACQO

AcOH
COOH

R
4a-c NHCOCH,
Sodd |

R Hi) H (ii)

a H 50% 80%

Cl (o) 50% 90%

C Cl (p) 50% S0%

4a  NHCOCH;

Bra Br;
AcOHE% 80%! chi,c,
Br

4d NHCOCH;
Sodoe 2

¢) Phdn ting déng vong theo Friedel-Crafts tao
ddn xudt indan (so dé 3)

Cic dan xuat axit 3-axetylamino-3-
arylpropanoic 4b-d dugc tién hanh déng vong
noi phan tir theo phan tmg Friedel-Crafts.

Nguyén liéu duge dun héi luu trong SOCI,
tao thanh dén Xudt axit clorid khéng bén, duoc

tién hinh phan dng ngay vdi AICI; khan trong
diclorometan. San phim indan Sh-d duoe tinh
ché& trong etyl axetat, véi hiéu sudt 50 - 83%.

Nhém axetamid bao vé duge thiy gidi véi
tdc nhin axit hydrocloric dun héi luu nhiéu git
trong etanol, thu dugc san phim mu6i amoni
6b-d vdi hiéu suat 50 - 55%.

1. 80CI, 7
. COOH , AciyoHCl
i
4bd NHCOCH; - e
| He
"1 E1o0H
o
R
NHs"CI~
8b-d
Sordo 3
R Hi) | H i)
Cllo) | S0%  S0%
c Clp) 85% 33%
d [ Brp [ 50% | 50%

2. Xac dinh cau tric

- Cic chit tong hgp duogce xac dinh nhiét do
néng chiy bing mdy Gallenkamp va kiém tra d6
tinh khiét bang sic ky 16p mong trén ban mong
Silicagel ctta Merck (Polygram SIL G/UV254,
0,25 mm) véi mot s6 hé dung méi:

EtOQAc : Ete ddu hoa (3:7)

CHCI; : MeOH (2:1)

n-Hexan : Axeton (5:3)

- Tién hanh phan tich phé héng ngoai trén
miy FTIR 8201 (Shimadzu). Ghi nhén cdc bang
hép thu dic trung cha cic dan xuit (Bang 1).

- Tién hanh phéan tich phé 'H NMR béng
mdy Bruker AC 500 MHz, véi miu pha trong
DMSO-dg, cho két qua phi hop véi cau triic
{bang 2 va 3).

- Tién hanh phan tich phé khéi MS trén may
JEOL D300, thé tang téc 8 kV, nhiét dé nguén
200°C, thé ning 70 eV,
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Bdng 1: Cic thong s héa ly va pho IR cuia sin pham

So Ci)ng thuec Danh phip Mo ta IR
COOH , .
2a Axit 3-amino-3- Tinh thé trang | OH va NH, 0 3100 - 2300 ¢cm’”
phenylpropanoic mp=211°C CO ¢ 1624 ¢em!
COOH o
2b Axit 3-amino-3-(o- Tinh th¢ wing | OH va NH, & 3000 - 2300 ¢cm”
o e clorophenylpropanoic mp = 220°C CO ¢ 1650 em”!
COOH . . ) . . ) s
2¢ \C\) Axit 3-amino-3-(p- Tinh thé triing OH v NH, 0 3330 - 2300 em’!
clorophenyl)propanoic mp = 235°C CO & 1650 cm’
CooH OIT & 3200 - 2400 ¢m
da Axit 3-axetylamino-3- Tinh thé triing NH & 3331 cm!
NHCOCH, phenylpropaneic mp = 167°C CO ¢ 1701 em
CooH OH & 3200 - 2400 cm’
4b Q\( Axit 3-axetylamino-3-(o- Tinh (h¢ ring NH & 3277 em'
Gl NHCOGH, clorophenylipropanoic mp = 209°C CO & 1705 cm”
COOH i ) . .
4c \QY Axit 3-axetylamino-3-(p- Tinh theé trang O ¢ 3200 - 2400 cm’!
NHEOEH clorophenyljpropanoic mp = 250°C NH & 3277 em”!
? CO & 1705 em!
B cocH
4d Q} Axit 3-axetylamino-3-(p- Bot ndu O 3200 - 2400 cm!
hromaphenyl)propanoic mp = 180°C NH & 3312 cm™
recen, CO & 1705 con”
5h J-axetylamino-4- Bot vang NH & 3288 cm™!
cloroindan-1-on mp = 280°C CO d1724 em”
NHCOGH;
Sc 3-axetylamino-6- Tinh thé ving NH ¢ 3320 ¢m
cloreindan-1-on mp = 285°C CO 61717 e
NHCOCH,
5d Br\,/\t 3-axectylamino-6- Bot niu NH ¢ 3320 cm”!
% bromoindan- lon mp = 190°C CO o1716 cm™
NHCGEH;
4-cloro-1-oxoindan-3-yl
6b amoni clorid Tinh thé triing | NH," ¢ 3000-2500 ¢m™’
mp = 250°C CO &1723 em’
NHy el
6¢ 6-cloro-1-oxoindan-3-y! Tinh thé tring NH,* & 3000-2500 ¢!
amoni clorid mp = 295°C CO & 1700 cm’™
Ny 'CT”
6d 6-bromo-1-oxeindan-3-yl | Tinh thé tring | NH." & 3000-2500 ¢cm’!
amoni clorid mp = 270°C CO & 1697 cm’!
Nyl
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Bung 2: Cdc thong s6 vé phé 'H NMR

COOH
Ar Ho g
Y
A Hs 2b

Juana=06-THz, Jyy 0, =2-3Hz, Jiph0, = 16-18 Hz

So A Ar H,,, H.3 H.-2 Proton khac
2a |NH, = ; Khoing 7.3 4,30 2,36 (111, dd, H-2a) 12,5 (1H, I, OH)
o [(GHom, Hy) (1H, dd, H-3) [2,28 (1H, dd, H-2b) 14,2 (2H, s, NH,)
2b |NH, ¢ |Khoang 7.4 4,70 2,76 (1H, dd, H-2a) 12,5 (1H, 1, OH)
@: (4H, m, H,.0  |(1H, dd, H-3) |2,24 (IH, dd, H-2b)  |4,3 (2H, 5, NH)
2¢ |NH, cw\[ | TAB QHm Hy,)[4.64 2.86 (1H, dd, H-2a) 12,5 (1, 1, OH)
S 17,26 (2H. m. Hy ) [(1H, dd, H-3) (2,28 (1H, dd, H-2b)  |4,2 (2H, 5, NH,)
4a |NHCOCH, %\l Khoang 7,3 5,18 2,66 (1H, dd, H-2a) 12,5 (1H, 1, OH)
K/L (SH.m, H ... (1H, m, H-3) |2.49 (1H, dd, H-2b} 8,37 (I1H, d, NH)
1,82 (3H, s, CH,)
4b |NIICOCH, ¢ [Khodng 7.4 5,14 2,90 12,5 (1H, 1, OH)
@[ (4H,m. H,.)  |[(IH.m H-3) |(2H, m, H-2a vd H-846 (1H,d, NH)
2b) 1.83 (3H, s, CHy)
4 |NHCOCH, CQ 749 (2H, m, H,,,. 15,10 2.86 12,5 (1H, 1, OH)
728 (2H, m, H . ) |(1H, m, H-3) [(2H, m, H-2a va H-[8.45 (1H, d, NH)
2b) 1,84 (3H, s, CH,)
4d |NHCOCH, | ® Q 7.51 (2H, m, Hyy ) |3.12 2,66 12,5 (1H, |, OH)
7.29 (2H, m, H,,.,.)|(1H, m, H-3) [(2H, m, H-2a va H-[8,39 (1H, d, NH)
2b) 1,82 (3H, s, CHy)
Bdany 3: Céc théng s6 vé phé 'H NMR
(@]
Re JHea
p Hab
R, M A
Yisnoa = 7T-8 HZ, i3 y0, = 2-3 Hz, Jyy 5,0, = 16-18 Hz
S6| A R, | R, H,., H3 H2 Proton khic
. 8.32(lH, d
Khoang 7,2 4.60 2,32 (1H, dd, H-2a) |, P
5b |NHCOCH, |Ci H _ NH)
(3H, m, H,,..,) (IH,m, H3) 222 (11, dd. H26) |5 g
; 838 (IH, d
Khodng 7,0 4,50 2,30 (1H, dd, H-24a) |} R
5¢ |[NHCOCH, H Cl NH)
(3H,m, H,_.) (1H,m. H-3) 224 (1H,dd, H2) 7' oy

.
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So A R, | R, H,_, H3 H2 Proton khiic
756 (11, m.
H-7)
842 (1H, d
6,58 (1H, m, 439 230 (1H, dd, H-2u) |32 (1H. d,
54 |NHCOCH, H  Br |75, (IMm, H-3) (220 (1H.ad Ha2b) Sl o |
6,54 (1H, m, .80 (3H, s CH,
H-4)
- Khoang 7.6 192 3,02 (1H, &d, 11-34) o
6b INH,CL ¢l H e Ty (1H. dd. H-3) 270 (1H. dd, H-2b) 382 GH. s, NH.D
. Khodng 7.4 4.85 3,06 (1H, dd, H-24) ] N
6c INHCE - H  CL ey Pl (1H, dd, H-3) |2.80 (1H, dd. H-2b) |5 7® GH. s NH:D
. Khoding 7,5 4,96 3,02 (1H, dd, H-2a) ] .
6d NHSCU H B GHmoH,) (1H, dd, H-3) (2,78 (1H. dd. 1 2y |>82 BH. s NHD

Bdng 4: Cic thong s6 vé pho khoi MS

Sé | Cong thirc MS m/z (%)

6b o
182,5 (M*', 20,2); 181,5 (M", 49,5); 164,5 (38.6); 129 (67,2); 101 (100);
66 (15.2)

¢l NH,*CF
6d o
o 226 (M*, 40.2); 225 (M7, 69,5); 209 (28.6); 129 (17.2); 101 (40,6); 65
(100)
NHy"CI

IV - KET LUAN

Pi tr cdc din xuit thé halogen cia
benzaldehyt, ching t61 d& hoan thanh quy trinh
téng hop cdc halogeno-indanon (4-cloro, 6-cloro
vk 6-bromo) qua cdc giai doan: tong hop axit
amin, bao vé nhém chite, déng vong ndi phan tr
vd thiy giai nhém bao vé. Cic din chit
halogeno-indan nay s€ la co s¢ cho cic bién déi
vé héa hoc nhiam tao din chat mdéi, lam phong
phu thém cho ho hop chét nay v tao tién dé cho
cdc tht nghiém sinh hoc, dac biét 12 hudng
khing ung budu.
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