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SUMMARY

: SYNTHESIS AND STRUCTURE OF
4, 6, 7(B), 11B(c)-TETRAHYDRO-1H-7(ct)- PHENYLBENZO[A]QUINOLIZINE

4, 6, 7(f3), 11b(a)-tetrahydro-1H-7(a)-phenylbenzolalquinolizine was prepared from 1-benzyl-3-

hydroxy-3-methyl-4-piperidone in a 5-step

synthetic

route. This compound is a new

benzolajquinolizine derivative which can have interesting biological activities and play a role of a

key intermediate in synthesis of isoquinoline alkaloids and their analogs.

I. DAT VAN DE

Khung benzo[a]quinolizin 1a thanh phén
cAu tric c6 trong nhiu ancaloit nhin
isoquinolin véi cac hoat tinh sinh hoc phong
phd nhu berberin, palmatin, emetin, tubulosin
1, 2]. Cac dan xudt cia benzo[alquinolizin
thudng déng vai tré chit trung gian chia khoa
trong téng hop toan phén cic ancaloit nay.
‘Trong téng hdp nhiéu ancaloit, sy hinh thanh
néi déi g vi tri C,- C; 88 12 mét phuong phap
thuz‘,m 10i &€ ndi mach cacbon & vi tri C,, nhu
trong cdu tric cla emetin, ancorin, tubulosin.
Tiép tuc cac nghién citu trude vé tdng hdp céc
din xuat lacton [3], dan xuit 2, 3-dihydroxy
[4], din xudt chia nhém cachonyl & C, [5] cta
benzo[alquinelizin, trong bai bio nay ching téi
trinh bay phudng phép tdng hgp mét din xuét
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méi cia benzo[a]quinolizin.chﬁa lién két ddi
Cy- Cs.

KﬁTQUAVATHAOLUAN

Chit ban d4u trong quéa trinh téng hop
1-benzyl-3-
hydroxy-3-metyl-4-piperidon dude diéu ché dé

tetrahydrobenzo[a]quinolizin  1a

dang tif metylvinylketon theo quy trinh da biét
[6]. Cac chit trung gian 2, 3, 4, 5 va san pham
dich 6 1a nhiing chit téng hop méi, chua ting
dudc bao cao trong tu lidu trude day (so &6 1).
Trudc tién piperidon 1 duge khi nhém
cacbonyl theo phudng phéap Wolf.Kisner {7] cho
san phim 2. Chét nay dude dé benzyl hoa trong
khi quyén hidro véi sy c6 mit cua xdc téc
paladi cho san phdm 3. Phan tng N-alkyl hoa
3 bing bromaxetophenon dude néi tiép bing
phan dng khit v61 NaBH, sé cho diol 5. Thuc



hién phan ting Friedel-Crafts trong méi truong
axit manh 461 véi diol 5 s& nhan duge san

phdm déng vong va ddng thoi tach nude la
tetrahydrobenzo[a]quinolizin 6.
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Cé&u tric cac chit méi tdng hop duge khing
dinh béing cac s0 liéu phén tich nguyén t& ciing
nhir phd héng ngoai va cong hudng tif hat nhan
( bang 1), Trén phd hong ngoai cta 2 khéng con
vén phd ¢ khoang 1700 — 1750 ecm* dac trung
cho nhém cacbonyl ching to 44 cé sy khi héa
nhém nay. Phé héng ngoai cha céac chat 2, 3, 4,
5 déu c6 dai hap thu d xap xi 3600 cm™! tudng
iing dao dong hoa tri cia nhém hydroxy & vi tri
equatorial [8]. Phd héng ngoai ctia 3 con ¢6 van
hap thu & 3425 cm'chi ra su ¢6 mit clla nhém
N-H, va trén phd héng ngoai cia 4 c6 van hép
thu 6 3440 cm™ tuong itng dao ddng clla nhém
OH hinh thanh do sy khi chit 4. Sy e6 mit
cua dai Bolman trong khoang 2700-2850 c¢cm™

trén phé hong ngoai cha 6 ching to lién két
trans cua cic vong B va C. Digu nay cling dude
khéng dinh bdi cac gia tri hing si tuong tac
spin cua proton & C,,, trén phd céng hudng tir
proton cua 6. Tin hiéu proton nay 13 mét duplet
kép véi hing 8 J 1dn J,,= 10,2 Hz va hing s6 J
nhé J,=3,6 Hz ching td H-11b ¢é dinh huéng
axial. Phé héng ngoai ctia 6 véi van hap thu 6
1645 em™ cho thiy sy xuit hién cta lién két
C=C, tuong ting v6i sy dé hydrat hoa trong méi
trudng axit. Hon thé nita, hai proton 4 C, ¢6
dang duplet véi hang s& tuong tac Jepmn, = 15
Hz chung td hé tuong tac AX ciia hai proton
nay. Nhu vay vi tri néi d6i duge xac dinh 1a C,
- C,.

Bdng 1
Phin tich
N? Hiéu suat o . Phan tich nguyén td Céng thic nguyén t& ,
) Biém chay (" C) ) . ‘ Phé IR {em™)
Chat {%) (thyc nghiém) (% N phéan tu (tinh toéan)
(% N)

2 78 115- 116 5,2 CyH,.NO 5,0 3600

3 80 80 - 81 7,4 C.HyNO 7,4 3425, 3595

4 81 99 - 100 4,3 CoHy,NO 4,6 1700, 3605

b 91 111 - 112 4,4 C,.H.:NO, 4,5 3440, 3610

6 35 104 - 105 5,3 C,oHoN 5.1 1640, 2720, 2740
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THUC NGHIEM

Phé héng ngoai (IR) cac chit téng hgp duge
do trén may Specord 75 IR. Phé cdng hudng ti
hat nhén duge do trén may Brucker WM - 360.
Sic ky l6p méng thuc hién trén ban nhém
trang silicagel Silufol UV 254,

1. Téng hap 3e-hydroxy-3a-metyl-6e-phenyl-
1-benzyl piperidin 2 (bang 1). Hén hop 10g

- piperidon 1, 100ml etylen glycol, 100ml dung -

dich hydrazin hydrat 20% va 7g hydroxit kali
dude dun hét Iuu loai nuée trong 2 gid. Sau khi
ké&t thic phan ung hén hgp duge cho vao 300
ml nuéc va dé ngudi d&n nhiét dé phong. San
phf;m két tha duge loc ria, lam khé trong binh
lam khé chta KOH. San pham thé duge két
tinh lai trong hé dung méi toluen-hexan.

~hop
phenylpiperidin 3 (bang 1). Hoa tan 27g chat 2

2 Tong 3e-hydroxy-3a-metyl-Ge-
trong 200 mi metanol, sau dé cho vao dung
dich nay 2,5 ml axit sunfuric dic va 2g xiic tac
Pd/BaS0,. Hén hgp phén ung duge khuay trén
may khudy tit trong khi quyén hidro d&n khi
ngitng hap thu khi nay. Loc bo xuc tac, cat loal
metanol dudl 4p suit giam. Hoa tan cdn trong
30 ml nudc va kidém hod bing dung dich
hydroxit natri 20% dén pH=9. Chiét san phim
3 14n bing diclometan. Tach 14y 1ép hitu co,
lam khan bing sunfat natri va cat loai dung
méi. K&t tinh sdn phdm trong hé dung méi

toluen-hexan.

3. Téng hgp  1-phenacyl-3e-hydroxy-3a-
metyl-6e-phenylpiperidin 4 (bang 1). Hén hop
0,03 mol 2; 0,03 mo! bromaxetophenon va 0,06
mol hydroxit kali duge hoa tan trong 150 ml
axetonitril vd 50 ml nudc ciat. Hén hop phan
ting duge khuiy d nhiét d6 phong dén khi phan
ing két thic (theo déi bang sic ky 16p méng).
Sau khi cho vao 300 ml éte, dung dich duge ria
k7 biing nudc. Pha hitu co duge tach riéng lam
khan bi“mg sunphat natri va ¢ quay dudi ap
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sudt gidm. K&t tinh san pham trong hé dung
méi toluen-hexan,

4. Tong hop  1-(2-hydroxy-2-phenetyl)-3e-
hydroxy-3a-methyl-6e-phenylpiperidin 5 (bang
1). 0,005 mol chat 4 duge hoa tan trong 30 ml
metanol va cho din titng Iugng nhd borohydrit
natri cho dén khi phan ting két thic (theo dai
bang sdc ky 16p mong). Hn hop phén ting dudc
lam lanh va cho vac 100 ml nude, trung hoa
bang dung dich hydroxit natri 20%. San phim
duge chiét bing benzen, pha hitu ¢ duge lam
khan bang sunfat natri, c&t loai dung mdi va
két tinh san phdm trong hé dung méi toluen-
hexan.

5. Tong hop 4, 6, 7 (@), 11b(a)- tetrahydro-
1H-7(a)- phenylbenzofalquinolizin 6 (bang 1),
Hoa tan 1g diol § trong 4 ml axit trifloaxetic.
Cho vao dung dich nay 4 ml axit sunfuric dic
va giit hén hop d nhiét dé thudng d&n khi phan
ung két thyic. Pha lodng hdn hgp phan tng
trong 100 ml nudc, trung hod bing xdda va
chiét sdn phdm bing é&te. Sau khi lam khan
bing sunfat natri va cd can dung mai, két tinh
sn pham trong hé dung méi toluen: n-hexan.

86 liéu phd 'H-NMR cta chit 6.

'H-NMR (CDCL) & 1,71 (s, 3-CH,); 2,20
(brt. 10,2 Hz, 1-H*; 2,65 (t, 11,4 Hz, 6-H*);
2,70 (dd, 11,4 Hz, 3,6 Hz, 1-H®; 2,93 (d, 15,6
Hz, 4-H); 3,13 (dd, 11,4 Hz, 5,0 Hz, 6-H%; 3,20
(d, 15,6 Hz, 4-H); 3,60 (dd, 10,2 Hz, 3,6 Hz,
11b-H*; 4,31 (dd, 11,4 Hz, 5,0 Hz, 7-H*); 5,55

(br.s, 2-H); 6,74-6,80 va 7,07-7,33 (m, 9H
arom). :
KET LUAN

LAn du tign tdng hop dude 4, 6, 7 (B), 11b(a)-
tetrahydro-1H-7(a)-phenylbenzo [a] fuinolizin
ti 3e-hydroxy-3a-metyl-6e-phenyl-1-benzyl-4-
piperidon. Ciu tmic ca cac chit mdi tdng hop
duge duge chiing minh bing phan tich nguyén t8

(tiép theo trang 68)



Béng 7: Him lugng As va Cu trong [ sé miu
thife phim tai Pdng Nai (mg/ke twol)

Sh Him lu‘c,mf; nguyén td (trung
thi b Tén miu binh £ SD))
As Cu

1 Dualeo | 0.083X0.007 | .39% 0.04

2 Khd qua | 0.045%0.004 | 0.42%0.03

3 C3 tim 010+002 | 0.53£0.05

4 Ca chua 0.29+0.03 | 0.68+0.03

5 Thit heo 0.531004 | 1.15£007

6 Thit bd 042+ 0053 1.21 & 0.06

7 Thit ga 0343004 | 0941005

8 Ci chép 017002 | 095+ 007
TCYN Thit 1.00 20.0
1998 C4 +rau 1.00 300

* Nhfin xét vd thdo Iufh: T cic két qui

nghién cttu cé thé nit ra nhitng nhan xét sau day:
.. Cdc quy trinh phdn tich As vd Cu bing

phuong phip RNAA & trén 13 ddng tin cdy do c6
dd nhay cao (c8 < 0.01 ppm) véi sai s6 trong
_ khodng tit 7 % dé&n 17 % vi hiéu suit tich héa
dat trong khoang tir 85 - 87%. C6 thé dp dung quy
trinh nay dé€ xdc dinh As, Cu trong nhiéu loai miu
thuc phdm khéc nhau.

- Khodng ham lugng cdc nguyén t6 xdc dinh
dugc nhu sau:

As: 0.08 — 0.53 (mg/kg)

va Cu; 0.39 - 1.21 {(mg/kg)

- Ham lugng cla As va Cu trong cdc loai thit
cao hdn trong cdc loai thuc pham khéc.

- Ham lugng clia As, Cu trong cic miu thuc
phim & Tp. Bién Hoa (Pbng Nai) chua vugt tiéu
chudn cho phép cia B8 Y T€ (1998). Piéu nay
chifng & moéi trudng & thanh phd nay chua bi 6
nhi€ém As vd Cu. Tuy nhién, ching ta cin phai
quan tim thudng xuyén hdn vi sy phdt trién cong
- ndng nghiép ngay cing ting vi cdc kim loai
nang doc néi chung ton tai trong moi trudng va
xadm nhép vio thyc phdm theo dang tich luy.
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Taejon,

TONG HOP..... (tich theo trang 56)

...v cAc phuong phap phé. Nghién citu
nay déng gép vao hudng téng hop cac dan xudt
benzo[a]quinolizin lam chat trung gian chia
khoa trong tong hop toan phin cic ancaloit
nhén isoquinolin, cfing nhu dé tim ki€m cac
chét mdi ¢é hoat tinh sinh hoc.
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