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Summary - The synthesis of some derivatives of tetrahydro-W-dibenzo[a,g]quinolizines or berbines is described. A pharmacologi- 
cal study was carried out at CL, and R-adrenoceptors using radioligand binding techniques. This study has shown that the aromatic ring 
A is responsible for the R-affinity of berbines. Furthermore, the aromatic ring D is important for a,-affinity. However, in this case, it 
seems that the planarity of the molecule is a very important structural parameter for affinity. The role of the nitrogen atom is also 
discussed. A conformational analysis of the partial saturated berbines was established by a t3C NMR study. 

Rkumk - Relations structure-affinitt? vis-A-vis des rkcepteurs a-adrknergiques des berbines ou 5,6,13,13a-t&rahydro43H- 
dibenzo[a,g]quinolizines. Ce travail de’crit la synthese de derives de la te’trahydro-8H-dibenzo[a,glquinolizine ou berbine darts le but 
d’e’tablir des relations structure-activite’ vis-a-vis des re’cepteurs a, et a,-adrenergiques. Une etude pharmacologique a e’te’ effect&e a 
l’aide de la me’thode des liaisons spe’cijiques. Ces etudes ont montre’ que le noyau aromatique A est responsable de I’ajjinite’ de ces 
compose’s pour les re’cepteurs o+adr&ergiques et que le noyau aromatique D est implique’ darts Taftmite’ pour les rtcepteurs a,- 
adre’nergiques. Le role de l’atome d’azote est egalement discute’. De plus, une etude conformationnelle par RMN du 13C de ces derives 
a e’te’ realise’e. 

berbines ! berbinanes / a,/%-adrenoceptor selectivity / a-antagonists / structure-affinity relationships 

Introduction 

Dibenzo[a,g]quinolizines or berbines are a group of 
well-known agents acting on a-adrenoceptors [ 11. 
Their ‘adrenolytic’ properties in anesthetized dogs 
were first described by Hamet [2] and their antihyper- 
tensive effects in man were reported soon after by 
Facquet et al [3]. 

Previous studies in our laboratory have shown that 
the affinities of the (+) and (-) enantiomers for a, and 
a, binding sites were different and were also differ- 
ently modified by substituents added to the berbine 
nuclei, leading to a, and cx2 selective compounds [4, 
51. 

Nevertheless, the rigid tetracyclic structure of 
berbines provides a basic nitrogen atom, common to 
all adrenergic ligands, and simultaneously enforces a 
favorable topographical relationship among this basic 
nitrogen and the 2 aromatic moieties. 

Berbine 

Previous studies concerning structure-affinity rela- 
tionships of a-adrenergic ligands have noted the 
importance of these structural features [6-91. In a 
further extension of our studies in this area, our aim 
was to gain a better understanding of the structure- 
affinity relationships of berbines. On this basis, we 
attempted to acquire some insight into the relative 
contribution made by the 2 aromatic rings, as well as 
the nitrogen atom of these molecules, to a, and @- 
adrenoceptor binding. 

a 

*Correspondence and reprints 
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Chemistry Table I. 1% NMR chemical shifts of berbine compounds 

The derivatives of berbine l-6 (table II) substituted in 
the aromatic rings, were obtained according to our 
previous synthetic work [ 10, 111. Conformational 
analysis of these berbines by iH NMR [ 12, 131 and IR 
spectroscopy [14], showed that all these compounds 
possess a trans configuration at the B/C junction. 

The synthesis of derivatives of berbine 13, 14, satu- 
rated in ring A is reported here for the first time; we 
called them ‘berbinanes’ (scheme 1). They were 
prepared according to the classical synthetic strategy 
[ 15, 161 using amide 8 as starting material. 

The catalytic hydrogenation over Raney Ni (at 
85°C 80 bar) of compounds 13 afforded the deca- 
hydro-8E-l-dibenzo[a,g]quinolizine 14 as a mixture of 
cisltrans isomers at the A/B junction. The major 
stereoisomer which was isolated after successive 
recrystallizations possesses the cis configuration at the 
A/B junction as indicated by the 13C NMR spectra 
(table I). In fact, C-l C-3, C-5 and C- 13 carbons show 
an upfield shielding due to y-steric effects [17]. 
Furthermore, both 13 and 14 have a tram configur- 
ation at the B/C junction according to the W NMR 
spectra (table I; see in particular the chemical shifts of 
C-6, C-8, C-13 and C-13a) [18, 191. 

CH,O 
xl+? 

0 a 
m CYO 8 

Scheme 1. Reagents: a = PCl,/CHCl,; b = NaBH,CN/ 
CH30H; c = HCO,H/l8O”C; d = PCl,/CHCl,; e = NaBH4/ 
CH30H; f = HJNi Raney. 

CARBON 
1 13 

COMPOUND 

14 20 24 cis 24 tram 
C-l 
c-2 
c-3 
c-4 
c-4a 
c-5 
C-6 
C-8 
C-6a 
c-9 
C-IO 
C-II 
c-12 
C-12a 
c-13 
C-13a 
C-13b 
CH30 
CH3N 

125.4 25.9 21.2 106.3 
126.0 22.6 25.0 147.2 
126.0 22.9 20.9 14.2 
128.8 30.0 31.7 111.2 
134.5 127.5 36.6 127.0 

29.4 302 26.8 29.4 23.5 23.8 
51.2 50.9 57.5 51.2 51.8 60.6 
58.6 56.1 58.9 59.2 63.4 65.1 

134.4 126.7 126.3 126.6 
125.8 
126.1 
126.1 
128.7 
134.4 

36.6 
598 

137.6 

108.9 108.7 
147.1 147.4 
147.2 147.0 
111.4 110.7 
126.5 125.7 

33.5 32.1 
61.3 61.9 

126.4 40.3 
55.9(X2) 55.9(X2) 

27.3 
22.7 
22.0 
29.0 

126.4 
38.2 34.5 29.5 
59.5 65.5 66.3 

130.2 
56.0(X2) 

49.8 39.2 

The derivatives of berbine saturated in ring D are 
known in the literature as ‘berbanes’ and different 
methods have been reported for their synthesis 
[20-221. In this study the method employed is de- 
scribed in scheme 2. The starting compound 15 was 
prepared according to the literature [23-251. 

The compound 16 was submitted to a Bischler- 
Napieralski reaction in the presence of phosphorus 
pentoxide in toluene, rather than phosphorus penta- 
chloride in chloroform, because in the latter case 
hydrogen chloride is added to the ethylenic double 
bond. Compound 20 has a tram configuration at the 
B/C junction (see IR, NMR data), while 21 is a 
mixture of 2 isomers (junction C/D) which could not 
be separated by using different methods. 

The complete reduction of the 2 aromatic rings of 1 
was achieved by catalytic hydrogenation over Raney 
Ni (at 170°C 150 bar) to afford the perhydroberbine 
22. Compounds 23, 24, 25 in which the nitrogen is 
present in a charged ammonium form, were prepared 
according to standard literature procedures. However, 
23 and 25 are planar structures, while in the case of 24 
both cis and tram isomers were isolated separately 
(table I) [26]. 

Biological assays and discussion 

Relative affinities of the berbines for central a- 
adrenoceptors were determined by measuring radio- 
ligand displacement from membrane binding sites of 
rat cerebral cortex. 



Scheme 2. Reagents: a = 3,4-dimethoxyphenethylamine/ 
180-200°C; b = P,O&oluene then Zn/AcOH; c = HC02H/ 
180°C; d = PCl,/CHCl,; e = NaBHJCH,OH; f = HJNi 
Raney. 

Displacement of [3H]-yohimbine served as a 
measure of interaction with a,-adrenoceptors while 
[3H]-prazosin displacement was used as an assay for 
a,-adrenoceptor affinity. The results are shown in 
table II. 

Initial inspection of this data indicates that the 
introduction of large substituents, like carbamate (7), 
into aromatic ring D had no significant influence on a, 
and a2 affinity, while introducing the same substituent 
into ring A (4) produced a 15fold decrease for both 
a, and cr, affinity compared to those of compound 3. 

Total saturation of the ring A (14) produced a 16- 
fold decrease for both a, and a,-affinity compared to 
those of compound 3. These results indicate that the 
aromatic moity A of berbines can be recognized by 
both a, and q-adrenoceptor sites. 

However, the introduction of chloro (6) substituents 
into aromatic ring A reduced affinity for a,-sites some 
50-fold, compared to the parent compound 1. By 
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contrast, affinity for al-sites remains unchanged. 
Partial saturation of this ring A of compound 3 gave 
13, in which the a,-adrenoceptors affinity was pre- 
served, while a,-affinity was S-fold reduced. Further- 
more, the partial saturation of the ring D of 2 gave 
compound 20, which showed no change in potency 
for a, and %-sites, while its total saturation (21) 
increased a&,-adrenoceptor selectivity by decreasing 
a,-affinity only. 

Thus, the major finding of this study is that the 
aromatic ring A of berbines is essential for the inter- 
action with a,-sites, while the ring D could be re- 
placed by a cyclohexane one without causing a 
significant effect on a,-affinity. Otherwise it is known 
that berbanes, analogues of 21, show a high degree of 
affinity and selectivity for c+adrenoceptors [27, 281. 
A berbane derivative, CH-38083 (7,%methylene- 
dioxy- 14-hydroxyalloberbane) in which the A ring 
possesses a methylenedioxy group attached to the C2- 
C, position, has been shown to be a highly selective 
antagonist of a,-adrenoceptors (table II). This high 
degree of selectivity of berbanes for %-adrenoceptors 
is apparently due to the combination of a decrease in 
a,-affinity and an increase in a,-affinity when com- 
pared to the berbines described in this study. 

However, 14,21, as well as CH-38083, do not have 
planar structures and therefore show an important 
decrease in a,-affinity, while 13 and 20 which have 
planar structures preserve a,-affinity. According to 
these results a planar structure is essential for the a,- 
affinity of berbines and berbanes independently of the 
aromatic ring (A or D) [29, 301. 

The permanently charged quaternary analogues 24 
and 25 are inactive, suggesting that the presence of a 
fourth substituent on the nitrogen atom does not 
permit the approach of the a, and & receptor sites 
because of marked steric constraints. By contrast, 23, 
which has a planar structure and a positive nitrogen 
atom preserved some a-adrenergic affinity. For this 
compound, charge delocalization is extensive, which 
means that the formal positive centers would be of 
limited importance for direct receptor interaction, 
especially in the case of a,-adrenoceptors. 

In conclusion, the results of this study show that a2- 
activity of the dibenzo[a,g]quinolizines depends only 
on the aromatic ring A. The lack of the aromatic ring 
D increases the selectivity for the q-sites because this 
ring is implicated in the a,-sites. For their al-activity 
the planarity of structure is a very important factor. 
The requirement of at least one aromatic ring for a- 
adrenergic affinity is indicated by the inactivity of the 
perhydroberbine 22. The results also indicate that the 
nitrogen atom is an essential structural feature of 
berbines and its change can profoundly affect the a- 
adrenergic affinity, presumably by steric and electro- 
nic influences. 
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Table II. Structure of berbine compounds and their in vitro binding affinities to a, and a,-adrenoceptors. 

K.lnhf’ 
ND COMPOUND SELECTIVITY 

Rl Rl RI rG 
r’Hl PRAZOSIN nil YOBIMBINB 

(a, 1 ( a2 ) 
Kl a,/ Kl a, 

R 

: 
230 % r f % 36 

110 f 14 8.0 
t TAO" : '3: 1.2 Ra 

1.3 
5 

3E I: 'K 
%i f '"E 0.8 

! 390f 60 1.6 

4 330 f 30 "28 2 '% 0":: 

13 490 f 40 1400 f 300 0.35 

-0 

14 3200 f670 3iOO f 410 1.L 
clbo 

29 920 f 110 630 f 90 1.5 

21 5900*600 420 + 300 14.0 

22 > 10000 > ioow 

13 2200 f 380 1400 + 300 1.6 

Cis .lOOoO 7600 f 800 

Y 
Trarr, > 10000 7230 + 900 

!5 > loom > 1oow 

m.... 
W-38083 
( rd.27) 

zl?cob 1.9b 1368 

i4 

Walues are the mean + SEM of at least 3 separate experiments performed in triplicate. 
Whe Kd values of [3H]prazosin and [3H]yohimbine were 0.14 zk 0.02 mmol/l and 10.2 f 1.6 mmol/l respectively. 
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Experimental protocols 

Melting points were determined on a Koffler hot-stage appar- 
atus and are uncorrected. Spectroscopic data for all compounds 
were recorded on Beckmann 4230 (IR) and Brucker AC 200 
(NMR) instruments. All the 13C NMR spectra were obtained in 
CDCl, and chemical shifts were measured with resuect to inter- 
nal TMS: 6 (TMS) = 6 (CHC4) + 77.2 ppm. Analyses in- 
dicated by elemental symbols were within f 0.4% of the theo- 
retical values and were performed by the Central Service of 
Microanalysis in Vemaison and the Centre Rech Macrom in 
Strasbourg. All TLC were performed on Merck silica gel F-254 
plates (CHClJMeOH: 17/3). 

I I -Ethoxycarbamido-IO-methoxy-5,6-13,13a-tetrahydro-8H- 
dibenzo[a,g]quinolizine 7 
The amine 5 (500 mg, 1.78 mmol) was dissolved in THF 
(100 ml) containing 0.2 ml of pyridine (anhydrous). Ethyl 
chloroformate (0.16 ml) was added slowly and the mixture was 
stirred at room temperature for 1 h. The solvent was removed 
under vacuum and the residue was triturated in water, filtered 
and recrystallized from ethanol. The white crystals (452 mg, 
72%) melted at 136138°C. IR (CHCI,): 3430 (NH carbamate), 
2810-2760 (Bohlmann bands), 1730 cm-i (C=O). iH NMR 
(CDCl,) 6: 1.32 (t. 3H, CHJH,), 3.35 (dd, lH, H,3e ), 3.68 (m, 
2H, Hs,, + H,&, 3.84 (s, 3H, OCH3), 3.97 (d, lH,?&J, 4.22 
(q. 2H, CH,CH,), 6.56 (s, lH, H9), 7.90 (s, IH, H,*). Anal 
G&WA (C, I-L N). 

N-[2-(1 -Cyclohexenyl)ethyl]-3,4-dimethoxyphenylacetamide 8 
A mixture of 3,4-dimethoxyphenylacetic acid (20 g, 102 mmol) 
and 2-( 1-cyclohexenyl)ethylamine (12.82 g, 102 mmol) was 
heated at 18&2OO”C (Wood alloy) for 3 h. The solution was 
cooled and the crude product was crystallized from isopropanol 
to afford 26.3 g (85%) of white crystals, mp = 104106°C. IR 
(CHC&): 3410 (NH), 1650 (C=O), 1600 cm-i (C=C). iH NMR 
(CDCl,) 6: 1.52 (m, 4H, 2CH, in p of C=C), 1.80 (m, 4H, 
2CH, in a of C=C), 1.98 (t, 2H, CH2CH2N), 3.25 (m, 2H, 
CH,CH2N), 3.50 (s, 2H, COCH& 3.83 and 3.87 (2s 6H, 
20CH,), 5.23 (m, lH, CH=C), 5.32 (m, lH, NH). 

1-(3,4-Dimethoxybenzyl)-3,4,5,6,7,8-hexahydroisoquinoline 
HC19 
The amide 8 (25 g, 82.5 mmol) was dissolved in CHC13 
(125 ml) and PCl, (30 g) was cautiously added. After stirring 
for 6 h at room temperature, petroleum ether 40-6O”C (120 ml) 
was added and the precipitate was filtered. Recrystallization 
from EtOH/Et,O gave 19.1 g (72%) of pale yellow needles, mp 
= 9&92”C (hygroscopic). IR (CHCI,): 2700-2300 (N+H, 
broad), 1665 (C=N+), 1600 cm-i (C=C). iH NMR (CDCl,) 6: 
1.60 (m, 4H, 2H,+2H,), 2.25 (m, 6H, 2H,+2H,+2H,), 3.45 (m, 
2H, CH,N), 3.80 and 3.90 (2s 6H, 20CH3), 4.13 (s, 2H, =C- 
CH,), 6.77 (s, 2H, H,+H,), 7.00 (s, lH, H6), 14.57 (m, lH, 
+NH). 

1-(3,4-Dimethoxybenzyl)-l,2,3,4,5,6,7,8-octahydroisoquinoline 
10 
The above hydrochloride (10 g, 3 1.1 mmol) was suspended in a 
mixture of MeOH (50 ml) and THF (200 ml). Sodium cvano- 
borohydride (3.4 g) was added in several portions and s&ring 
continued for 45 min at room temperature. The solvent was 
evaporated and the residue was made basic with 3% aqueous 
NaOH solution. Extraction with Et,O, washing with water, 

drying (MgSO,) and removal of the solvent gave a liquid 
which was vacuum distilled (93-95’C/4 mm Hg) to afford 
6.7 g (75%) of a colorless oil. IR (CHCl,): 3320 (NH, weak), 
1600 cm-i (C=C). iH NMR (CDC&) 6: 1.65 (m, 5H, 
2H,+2H,+NH), 1.93 (m, 6H, 2H,+2H,+2H,), 2.82 (m, 5H, 
NCHCH,+CH,N+CHN), 3.90 (s, 6H, 2OCH,). 

1-(3,4-Dimethoxybenzyl)-2-formyl-l,2,3,4,5,6,7,8-octahydro- 
isoquinoline ZZ 
The amine 10 (10 g, 34.8 mmol) was dissolved in a solution of 
anhydrous formic acid (20 ml). The mixture was heated slowly 
to lOO-llO°C (the excess of the acid distilled) and heating 
continued to 180-190°C for 2-3 h. After cooling the product 
was crystallized, filtered and recrystallized from diisopropyl- 
ether/light petroleum ether(l:l) to-give 7.68 g (70%) of white 
misms. mu = 90-92°C. IR (CHCl,): 1660 cm-i (HC=O). *H 
NMR (CdCl,) 6: 3.88 (s, 6H; 2OC&), 4.33 and 4.62 (2m: lH, 
CHN), 7.45 and 7.93 (2s lH, HC=O). 

10,11-Dimethoxy-1,2,3,4,5,6,13,13a-octahydrodibenzo[a,g]- 
quinolizinium chloride 12 
Compound 11 (10 g, 31.7 mmol) was dissolved in CHCl, 
(80 ml) and PCl, (11 g) was cautiously added. After stirring for 
1 h at room temperature, Et,0 (160 ml) was added and the 
precipitate was filtered. Recrystallization from water gave 
7.43 g (70%) of yellow needles, mp = 17&173”C. IR (CHCl,): 
1635 cm-i (HC=N+). iH NMR (CDC13) 6: 3.99 (s, 6H, 
20CH,), 5.02 (m, lH, HI,,), 6.81 (s, lH, H,J, 7.84 (s, lH, H& 
10.50 (s, lH, H,). 

10,11-Dimethoxy-1,2,3,4,5,6,13,13a-octahydro-8H-dibenzo- 
[a,gJquinolizine 13 
5 g (15 mmol) of the quinolizinium salt 12 was dissolved in 
MeOH (200 ml) and NaBH, (2.5 g) was added in several 
portions. After stirring for 1 h at room temperature the solvent 
was removed and the solution acidified with acetic acid. After 
basification with diluted NH,OH solution the product was 
extracted with Et,O, washed with water, dried(Na,SO,) and 
evaporated. Recrystallization from cyclohexane gave 3125 g 
(73%) of a white oowder. mo = 117-119°C. IR (CHCl,): 
28162750 cm-i (Bohlmann bands). 1H NMR (CDCl,) 6: 2.88 
(m, 3H, H,,,+H,,, +H,&, 3.52 (d, .Z = 14 Hz, lH, H,,), 3.83 
(d, .Z = 14 Hz, lH, fi,,,), 3.84 (s, 6H, 20CH,), 6.53 (s, lH, H,,), 
6.59 (s, IH, H,). Anal C9H,,N02 (C, H, N). 

10,11-Dimethoxy-1,2,3,4,4a,5,6,13,13a,13b-decahydro-8H- 
dibenzo[a,g]quinolizine 14 
Base 13 (2 g, 6.68 mmol) was dissolved in MeOH (100 ml) and 
hydrogenated over Raney Ni (0.3 g) at 85”C/80 bar for 1.5 h in 
a stainless steel bomb. Then the reaction mixture was filtered, 
the solvent evaporated and the residue dissolved in Et,O. The 
organic phase was washed with 3% aqueous NaOH solution, 
then with water, dried(Na,SO,) and evaporated. The product 
was recrystallized in a mixture of EtOH/H*O (3:l) to give only 
the major stereoisomer as a white powder, 1.2 g (60%), mp = 
92-94°C. IR (CHCl,): 2810-2750 cm-i (Bohlmann bands). iH 
NMR (CDCl,) 6: 3.20 (d, .Z = 15 Hz, lH, Hs,), 3.83 (s, 6H, 
20CHJ, 3.84 (d, .Z = 15 Hz, lH, Hs,J, 6.50 (s, lH, HI*), 6.56 
(s, lH, H,). Anal C,,H2,N02 (C, H, N). 

N-(3,4-Dimethoxyphenethyl)-2-(1-cyclohexenyl)acetamide 16 
This compound was prepared from the acid 15 123-251 (20 a, 
0.14 mol) and 3,4:dimethoxy-P-phenethylamme (25.57 g, 
0.14 mol) as described for 8. to give white needles in 90% 
yield (Et;O), mp = 89-91°C.’ IR TCHCl,): 3410 (NH), 1650 
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(C=O). 1600 cm-t (C=C). tH NMR (CDCI,) 6: 1.53 (m, 4H. 
kH,‘in B of C=C),‘ 1.90’(m, 4H, 2CH, in &of C=C), 2.75 (t, 
2H, CH$H2N), 2.82 (s, 2H, COCHJ, 3.50 (m, 2H, 
CH,CH,N), 3.88 (s, 6H, 20CH3), 5.57 (m, lH, CH=C), 5.85 
(m, lH, NH). 

phase was washed with 3% aqueous NaOH solution, then with 
water, dried (MgSO,) and acidified with gaseous HCI to give 
white crystals of the hydrochloride. Recrystallization from 
EtOH/Et,O (1:lO) gave 6.3 g (75%), mp = 198-205°C. *H 
NMR (CDCI,) (base) 6: 1.48 (m, 24H, CH, cycles), 2.50 (m, 
5H, CHN+2CH,N). Anal C,7H29N, HCl, H,O (C, H, N). 

5,6-Dihydrodibenzo/a,glquinolizinium chloride 23 
l-Benzyl-2-formyl-l,2~3,4-tetrahydroisoquinoline* (1 
3.96 mmol) was dissolved in CHCL (30 ml) and PCL (1.5 f< 
was added: The mixture was refluxeh overnight, cooled &d 
THF (30 ml) was added. After filtration the solid was recrystal- 
lized from EtOH to give 0.557 g (52%) of a white powder, 
mp = 226228°C (dec). tH NMR (DMSGd,) 6: 3.38 (m, 2H, 
2H,), 4.96 (m, 2H, 2H,), 7.57 (m, 3H, H,+H,+H,), 8.03 (t, lH, 
H,), 8.34 (m, 4H, H9+Hi0+H,,+H,J, 9.22 (s, lH, Hn), 10.20 (s, 
lH, H,). Anal C,,Hi4NCl, 2.5 H,O (C, H, N). 

l-(l-Cyclohexenyl)methyl-6,7-dimethoxy-l,2,3,4-tetrahydroi- 
soquinoline 17 
The above amide 16 (10 g, 33 mmol), 20 g of P,O, and dry 
toluene (50 ml) were refluxed for 1 h. The solvent was de- 
canted and ice-cold water (100 ml) was cautiously added. The 
aqueous layer was washed twice with CHC& and cone HCl 
(100 ml) was added as well as zinc powder (10 g). The whole 
mixture was refluxed for 2 h and the excess Zn was filtered. 
After cooling diluted NH40H solution was added slowly and 
the product was extracted with CHC&. The organic layer was 
separated, washed with water, dried (MgSOJ and evaporated 
to give 6.6 g (70%) of a reddish oil, which was used with no 
further purification. lR (CHCI,): 3320 (NH, weak), 1600 cm-t 
(C=C). tH NMR (CDC13) 6: 2.42 (m, 2H, CH,CHN), 2.78 (m, 
2H, CH,CH,N), 3.05 (m, 2H, CH,N), 3.90 (s, 6H, 20CHJ, 
4.00 (dd, lH, CHN), 5.61 (s, lH, CH=C), 6.65 (m, 2H, H,+H,). 

1 -(I -Cyclohexenyl)methyl-2-formyl-6,7-dimethoxy-l,2,3,4- 
tetrahydroisoquinoline 18 
Using-the same procedure as described for the conversion of 10 
and 11. 10 n (34.8 mmol) of 17 eave 8.34 e (76%) of white 
crystals (EtGH), mp = 149-151”CrIR (CHC1&‘166d (HC=O), 
1600 cm-t (C=C). tH NMR (CDClJ 6: 3.84 (s, 6H, 20CH& 
4.49 and 5.42 (2m, lH, CHN), 5.42 (m, lH, CH=C), 6.57 (s, 
2H, arom), 8.06 and 8.13 (2s, lH, HC=O). 

2,3-Dimethoxy-5,6,9,10,11,12,13,13a-octahydrodibenzo[a,g]- 
quinolizinium chloride 19 
Using the same procedure as described for the conversion of 11 
to 12, 10 g (31.75 mmol) of 18 (except stirring was continued 
for 3 h), gave 7.62 g (72%) of a yellow powder (EtOH/Et,O), 
mp = 206210°C. IR (CHCI,): 1650 (HC=N+), 1600 cm-i 
(C=C, weak). tH NMR (CDCl,) 6: 3.86 (s, 6H, 20CH3), 5.22 
(m, lH, HIJa), 6.66 (s, lH, HJ, 6.67 (s, lH, H,), 9.25 (s, lH, 
W. 

2,3-Dimethoxy-5,6,9,10,11,12,13,13a-octahydro-8H-dibenzo- 
[a,g]quinolizine 20 
Using the same procedure as described for the conversion of 12 
to 13, 5 g (15 mmol) of 19 gave 3.36 g (75%) of a white 
powder (n-hexane), mp = 89-91°C. IR (CHCI,): 2810- 
2750 cm-t (Bohlmann bands). tH NMR (CDCI,) 6: 3.43 (m, 
2H, HiX,+Hs ), 3.87 (s, 6H, 20CH,), 6.63 (s, lH, H4), 6.72 (s, 
lH, Hi). An2 C,9H25N02 (C, H, N). 

2,3-Dimethox~-5,6,8a,9,10,11,12,12a,13,13a-decahydro-8H- 
dibenzo[a,g]quinolizine 21 
The title comnound was ureuared from 20 (2 e. 6.7 mmol). as 
described for-14 (reaction tcme 5 h), to give c2 g (60%) of a 
white powder (n-hexane), mp = 121-128°C [lit [22] 133°C 
(cis), 127°C (trans)]. IR (CHCI,): 2810-2750 cm-i (Bohlmann 
bands). ‘H NMR (CDCl,) 6: 3.82 (2s, 6H, 20CH,), 6.50 (s, lH, 
HJ, 6.62 (s, lH, H,). Anal C&H,,NO, (C, H, N). 

Perhydrodibenzo[a,g]quinolizine 22 
Comuound 1 (8 u. 34 mmol) was dissolved in MeOH (150 ml) 
and hydrogenateud over Ranky Ni (1.5 g) at 17O”C/15~~ bar for 
5 h in a stainless steel bomb. After filtration, the solvent was 
evaporated and the residue dissolved in ether. The ethereal 

7-Methyl-5,6,13,13a-tetrahydro-8H-dibenzo[a,g]quinolizinium 
iodide 24 
This compound was prepared from 1 (1.2 g, 5.1 mmol) as 
described-in the literature [31] to afford the- trans isomer in 
colourless urisms (H,O), mu = 229-231°C and the cis isomer 

~  _  I .  

in white ‘crystals (EtOH&O) mp = 212-214°C. Anal 
C,&,NI CC, H, NJ. 

5,6,13,13a-Tetrahydro-SH-dibenzo[a,g]quinolizine N-oxide 25 
Compound 1 (1 g, 4.25 mmol) was dissolved in MeOH (30 ml) 
and 3 ml of H20, (30%) was added. Stirring was continued at 
room temperature for 5 h. Then 100 mg of (5%) Pt/C was 
added, stirred for a few min and filtered. After evaporation of 
the solvent the residue was crystallized from MeOH to give 
0.85 g (80%) of a white needles, mp = 165-167°C. iH NMR 
(CDCl,) 6: 2.84 (dd, lH, H,,,,), 3.75 (m, 5H, 2H,+2H,+H,&, 
4.55 (d, J = 15 Hz, lH, Haax), 4.67 (dd, lH, H,&, 4.73 (d, J = 
15 Hz, lH, H,,,), 7.20 (m, 8H, arom). Anal &H,,NO, 2H,O 
CC, H, N). 

Pharmacology 

Radioligand binding studies 

Rat brain membranes were prepared as described by Green- 
grass and Bremmer [32] with some modifications (Descombes 
and Stoclet) [33]. 

Binding studies were performed with the a,-selective 
radioligand [3H]prazosin ([sH]PRA specific activity 644 GBq a 
mmol-1) and the R-selective radioligand [sH]-yohimbine 
([sH]YOH specific activity 3126 GBq - mmol-1) supplied by 
New England Nuclear. The saturation curves were obtained by 
incubating various concentrations of radioligands (0.05-5 nM 
]sH]PRA; 0.05-18 nM [sH]YOH with aliquot fractions of 
membrane suspension (0.5 mg protein). Competition studies 
were uerformed with 0.2 nM PHlPRA or 2 nM PHlYOH. 
Non-specific binding was measured in presence of 10 yM 
phentolamine. All assays were performed in triplicate.. In 
comnetition studies IC,,, (concentration disulacine 50% of 
maximal specific binding) and the slope facto; of thv displace- 
ment curves were calculated using a computerised iterative 
non-linear curve fitting program (McPherson et al [34]). IC,, 
values were converted to K, values using the Cheng-Prussof 
relation [35]. 

*Prepared from 1 -benzyl- 1,2,3,4-tetrahydroisoquinoline as 
described for compound 11. 
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