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Abstract : Intramolecular oxidative couplings of phenylalkyltetrahydroisoquinoline precursors in 

aporphinic and homoaporphinic alkaloids by using RuO$H20 in fluoro acidic media were performed. A 

comparative study of our reagent with TTFA has been made with different precursors. The procedure was also 

extended to the synthesis of one dibenzazocinic alkaloid. Then, we attempted to synthetize the azafluoranthenic 

ring, using phenolic and non phenolic isoquinoline precursors. 

The successful use of Ru02,2H20 as an oxidative biaryl coupling reagent in the lignan series3 has 

stimulated efforts in our laboratory to extend the procedure to the synthesis of bridged biaryl alkaloids. We 

focused our attention towards the biologically active series of aporphines and homoaporphines 2a-c (Scheme I) 

which are of considerable interest.4*5 Kupchan6 and Taylor and McKillop7 have proven that VOF3 and 

T1(OCOCF3)3 (TTFA) respectively, are very useful reagents for the oxidative coupling of open-chain 

precursors (such as 1) into the corresponding aporphinic alkaloids and analogs. We now report the use of 

ruthenium dioxide in trifluoroacetic acid medium as an efficient oxidative coupling reagent for the synthesis of 

aporphinic alkaloids. We developed a convenient procedure for the conversion of precursors la-c into 

aporphines as thalicsimidine 2a4b and glaucine 2& and one example of homoaporphine, homoglaucine 2b6’ 

(Scheme I). A successful and generally applicable approach to a dibenzazocine alkaloid 4, whose phenolic 

derivatives are direct precursors of alkaloids of Amaryllidaceae 6S8-9 has also been achieved. Finally, we will 

report our studies toward the synthesis of azafluoranthenic alkaloids 3a-do (Scheme II). 
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Scheme II 
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Results and discussions 

For the synthesis of the parent phenylalkyltetrahydroisoquinolines la-d, as well as for azafluoranthenic 

alkaloid precursors, we used a well known procedure7 which involves Bischler-Napieralski cyclisation of sui- 

table amides. These amides are generally prepared by condensation of amines and carboxylic acids by heating 

them at 19OT. The low yield obtained with these procedures prompted us to examine Brown and Nagao’s 

methods,” which used thiazolidinethione derivatives as acylation agents for alcohols and amines. 

Thiazolidinethiones 6a-c were obtained in good yields (80-90%) from the corresponding carboxylic acids 

Sa-c by stirring for 16 hours at room temperature with Z-mercaptothiazoline (Scheme III). Addition of 6a-c to 

amines 7a-b12 in CHzC12 at mom temperature lib afforded, after chromatography, the corresponding amides 

8a-c in good yields (60-80%) (Scheme IV). 

W,),CO,H 

sa. Il.1 

5b, n=2 

5+ n=O 

Met (CHih~ NT 
DCC,DMAP Mea s 

CH2CN 6% It=1 

6b, 1112 

Scheme III 
6c, n=O 

Cyclisation of amides 8a-c was carried out with POCls in refluxing acetonitrile. Resulting crude imines 
were transformed into iminium salts 9a-c (Me1 in MeOH), which were subsequently reduced with N&H, to 

give amines la-b in 80% and 87% overall yield respectively (from 8a and 8b) and cryptostyline Id (isolated 
from Cryprosryljs fuh sc/~ltr~~). Precursor lc (racemic laudanosine) is commercially available. It is 

noteworthy that lb is a natural product (homolaudanosine) which was firstly synthesised by Kupchan in 197jti 

and was later discovered in Dysoxylum lenricellare.‘4 
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Scheme IV 9c,R=H;n=O 

Oxidative couplinns of non uhenolic mecursors 

Considering the similar behavior of TTFA and Ru02,2H20 in fluoro acid medium,3 we successively 

oxidized precursors la-c with these reagents (Table I, method A and B). However, unlike in the lignans series3 

where 2 equivalents of RuO2,2H,O were sufficient, 4 equivalents were required for the complete oxidation of 

phenylalkyltetrahydroisoquinolines, using analogous reaction conditions. It was also discovered that the use of 

ultrasound to accelerate the oxidation in the fluoro acid media3d only required 2 equivalents of RuOz,2HaO 

(Table I, method C), affording the expected products in comparable yields. 
The study clearly indicated that the oxidation was very regioselective, since no other aporphinic isomers 

were isolated during the reaction. This work also revealed that for such oxidative intramolecular biaryl 
couplings, Ru02,2H20 in fluoro acid medium is a very effective and mild reagent. 

-_I Reaction of Rut+2H20 in tiuoroacetic medium with represeattative non phenolic precursors 

Starting mnterlal Product Condltlottsa Time h 

la 2n A 12 

lb 2b A 2 

1C 2c A 8 

la 2a B 12 

lb 2b B 8 

1C k B 24 

la 2n C 16 

lb 2b C 12 

1C 2x C 22 

a A: Tl203 (0.54 eq.). CH2C12-TFA-TFAA- BF3-Et20. T=18-20%. 

B: RttO2.2H20 (4 e-q.), CH2Cl2-TFA.TFM- BF3.Et20, T= l&20%. 

c: Rut& 2H20 (Zeq.), CH2C12-TFA-TFAA- BFS-Et20. Ultra-sound, T= IS-2O’C. 

b 
Yields in isolated pmdua after chmnato~y on silica (CH$l2-h&OH 99: 1). 

Yield% 

57 

47 

65 

66 

60 

76 

68 

60 

7s 
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Attempted synthesis of the azafluoranthenic skeleton ana’ its derivatives 

Azafluoranthenic alkaloids 3a-c incorporate an unusual strained five membered ring in combination with 

an isoquinoline moiety. These alkaloids, isolated from Abuta Imene and A. n.fescens,10%15 were used by South 

America indians in the preparation of curare. Synthesis in azafluoranthenic family was initiated by M.P. Cava 

et a1.*““14 who used as key-step, a Pschorr ring closure of a diazonium salt. More recently, D.L. Boger et allob 
devised an approach involving a Diels-Alder reaction to form the suitable aromatic system. 

We attempted first the cyclisation of cryptostyline II Id, which possesses a suitable structure, as we 
wanted to minimize the strain of the expected five membered ring. 

Unfortunately, numerous attempts to cychze precursor Id resulted in recovered starting material under 

the following conditions, TlTA in CH#.&-TFA-TFAA or Ru02,2H20 in different fluoroacid media. 

Finally, we noted that, while the benzyl- and phenethyltetrahydroisoquinoline were reactive in the above 

oxidation conditions, phenyl analogs arc not affected in this medium. Since the geometry of the nitrogen ring 

had no effect on the orientation of the oxidative biaryl coupling, we thought that the presence of methoxyl 

groups “paru” to the future biaryl bond should influence favorably the coupling. Thus, we developed a 

synthesis of the fully unsaturated phenyl-1-isoquinoline 12 with the ultimate objective to prepare imeluteine 3a 

(Scheme V). 

We tried to repeat the generally applicable approach to amides that we described previously, but 

benzoylthiazolidinethione fob failed to react with amine 7b as before. Thus, we considered another approach 

which involved the reaction of acyl chloride 10~ (prepared from acid 10-a: SOClz-ether/pyridine) with the 

suitable amine,16 affording the amide 11 in quantitative yield. 11 was then readily converted into isoquinoline 

12 by the two-step sequence illustrated in scheme V (66% overall yield).loa 
Unfortunately, as before, the different attempts to cyclize the open precursor 12b into imeluteine 3a, with 

1.1 equivalent of TTFA or 2 eq. of Ru02,2Hz0 in CH$&-TFA-TFAA resulted in recovered starting material. 
We noticed that after addition of BFa-Et20 a deep blue coloration appeared, which reveals the formation of 

radical species. l7 According to the litemturek18 and our observations, we can formulate two hypothesis to 

explain these failures. Appearance of a deep coloration could be explained by the formation of a very stable 

charge transfer complex (CTC) which did not lead to the expected radical cation, nor consequently to the 
desired biaryl bond. The second possibility was the formation of the radical cation from the CTC, which was 

probably delocalized over the whole conjugated system According to the low ionization potential of isOqui- 
nolines, we can assume that the radical cation was certainly h~alized on the nitrogen ring, due to the electm- 

negativity of the nitrogen moiety. 
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Attested synthesis of the vherwlic azafluoranthenic skeleton 

Isolation of norrufescine 3c by M.P. Cava et al. l5 led these authors to suggest a possible biogenetic 
relation between 3c and open-chain precursors, which possess a phenolic moiety in “para” position (to the 

future biaryl bond), as previously proposed by Barton in aporphinic series.lg 

We investigated the coupling reaction of open phenolic precursors, whose synthesis was readily achieved 
as illustrated in scheme VI. The amides were prepared from the commercially available aldehyde Wa, which 
was protected with bcnzyl chloride in ethanol (to give 13b in 88% yield) and then oxidized in acid 13c with 

KMn04 in an HzO-acetone mixture. l6 Acyl chloride 13d was prepared as before and used with the suitable 
amines 7a-b to give 14a-b in 65% and 81% overall yields respectively (from 13~). 14a-b were converted into 

imines 15a and 15~ (with POC13 in CH&N), which were further deprotected using BCl3 in CH$12,20 to give 

the corresponding phenolic imines 15b and 15d (Scheme VI). Attempted hydrogenolysis with palladium on 

charcoal resulted in an extensive decomposition of 15a and 15~. 

~~~coxJ$M.‘-::~~~ ‘y 

13b, RE En; X. H I&, R= H OkA 15d, RI R’: H 168. AI H 

l3c, R= Bn; X. OH 14b, A= OMe 16~. A= Oh, R’t Bn 16b, RI OMe 

13d. R= Bn; X= Cl lsd, PI= Oh, R’= H 

scheme VI 

Different attempts to cyclise precursors Mb and 15d with 2 eq. of Ru02,2H20 in C!H2C12-TFA-TFAA 

were unsuccessful. However, when the reaction was carried out with 1.5 eq. of Tl’PA and ultra-sound 

assistance in the same medium, we observed the formation of a slightly more polar compound in each case. ‘H 

NMR spectra of these products exhibited two doublets at nearly 8 ppm (J= 6 Hz) assignable to the protons 3 

and 4 of the fully aromatic structures 16a and 16b (Scheme VI). No traces of azatluoranthenic skeletons were 

detected under these conditions. Moreover, comparison of ‘H NMR spectra of 16a-b and the one of 12 

confirms the aromatization of irnines 15b and 15d. This behaviour of ‘ITPA had already been demonstrated by 

Taylor and McKillop during the oxidation of a 1,2diphenylethane model.’ The particular behaviour of 

1-phenylisquinoline and analogs, during the oxidation with TTFA or RuOz,2H20 in CH.$&-TFA-TFAA was 

reported, during the course of this work, by McKillop et al. 21 who displayed the importance of the radical 

attached to the nitrogen atom (COCF3 or tosyl instead of CH, in cryptostyline Id). Whatever the substituent 

t’ley used, no trace of azafluoranthenic skeleton was detected during the oxidation. 

Synthesis of the dibenzazocinic skeleton by oxidative cow&g 

We propose here a general and easy approach to dibenzazocines such as 4 (Scheme II), which are analogs 

of dibenzazonines and dibenzazecines alkaloids (respectively nitrogen 9 and 10 membered ring analogs), 

precursors of complex alkaloids of erythrina and homoerythrina.” 

Open precursors 19b-k were prepared respectively in 3 and 4 steps from commercially available veratral- 

dehyde 17 and the amine 7a, as illustrated in scheme VII. The formylation sequence was canicd Out with 
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formic-acetic anhydride (FAA) in CHaCla, z4 affording the crystalline formamide 19b in 89% yield. Finally, 
reduction of 19b by LiAlH, in eth& gave the corresponding tertiary amine I9c in 50% overall yield from 17. 

Oxidation of the precursor 24b was carried out as usual by the mixture of CHaCla-TFA-TFAA with 0.54 eq. of 
TlaOs. After 15 minutes, a complex mixture was obtained from which none of the required compound was 

isolated. Holton et al9 have simultaneously observed the same features with a phenolic derivative of 19~. The 

electron rich amine probably reacts with the intermediate formed during the oxidation as ,suggested by 

Schwa&’ and Kupchan, kb who performed their oxidation with VOCls and VOFs on deactivated amine (the 
methyl was generally replaced by a COCFs group). 

1) WC, EtOH 

2) FM, CH2C12 
FIT. 12h 

3) UAIH, 

OMS 19a, R. H 

19b, II= CHO 

19% R= CH, 

Scheme VII 

4, R= Mo 
20, R= CM0 

Precursor 19b was oxidized, using 1.08 eq. of ‘ITFA (generated in situ as above), and gave, after 6 hours 

at room temperature, the biaryl20 in 37% yield. It is interesting to note that no trace of other regioisomers were 
detected, but only the “pura-paru” product 20. Encouraged by these results, we examined the reaction with 

RuOa.2HaO (2 eq.) in CH2C12-TFA-TFAA. As previously described3 the study clearly indicated that this 

reagent was more efficient than the conventional reagent, TIFA, as summarized in table II. 

Table II. Comparative results of the oxidative coupling of precursor s 19b and 19~. 

Startblg msterlal Product Conditions= Timeh Yieldb% 

19c 4 A 0.25 0 

19c 4 B 6 0 

19b 20 A 6 37 

19b 20 B 24 40 

19b 20 C 8 45 

a 
A: Tl203 (0.54 a+). CH2Cl2-TFA-TFAA- BF3Bt20, T=lS-20’C. 

B: Ru02, 2H20 (2 eq.). CH2C12-TFA-TFAA- BF3-Et20. T= 1%20%. 

t? Ru02. 2H20 (24. CH2C12-TFA-TFAA- BF3-Et20. ultra-sound, T= 18-20%. 

b Yield in isolated product after chromatography on silica (CH2Cl2/MeQH Wl-973). 

As in the bisbenzocyclooctadiene lignan series, 27 dibenzazocines show an atropoisomeric feature. We 

noticed, with molecular models, the possibility of a twist-boat-chair isomer I (rigid) and a more flexible one, 
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the twist-boat isomer II (Scheme VIII). A prominent feature in ‘I-I NMR spectrum of 20 is the Al3 system for 

the two protons H-5a and H-5S respectively located at 5.11 ppm and 3.15 .ppm, with a coupling constant of 
13.5 Hz. Another characteristic of this structure is the chemical shift of H-4 located around 7.35 ppm. This 
deshielding effect, having a magnitude of about 0.5-0.6 ppm (compared to the chemical shift of the other 

aromatic protons) is due to the position of H-4 in the plane of the carbonyl. The same effect is observed on the 

two protons H-5a and H-5B. So, all these observations are in favour of atropoisomer I. It is also interesting to 
note that the same conclusion, had been drawn in bisbenzocyclooctadiene lignan series,27 the oxidative 

coupling leading in most cases to the more rigid TBC atropoisomer (called “iso” in lactonic BBCOD lignans). 

TBC (lj 
ud) 

Conclusion 

Several synthetic routes have been described that have permitted the preparation of the aporphinic ring 

system as well as their parent, the homoaporphinic ring. Procedures are dependent on a non phenolic oxidative 

coupling of precursors involving the reagent RuO2,2H20 in fluoru acid medium. These studies indicated that 

this reagent should provide a new, fast, and easy way for the preparation of important families of alkaloids such 

as Etythrina and Homoerythrina. The easy availability of dibenzazocinic precursors offers a very promising 

extension of applicability of our reagent in oxidative coupling of phenolic dibenzazocine, leading to 

Amatyllidaceae alkaloids.6*g*” 

Most of the organic compounds used in this study were. commercial products of very high purity. 
Ru0,.2H,O. Tl,Os, trifluoroacetic acid and anhydride were used with 
ace&t&e were dried through a column of alumina and stored over 4 

ut puritications. Dichloxumethane and 
i molecular sieves. All glassware were 

dried thoroughly in a drying oven and cooled in a desiccator containing P205 and silicagel. Melting points 
determined on a Reichert microscope are reported in “C (uncorrected). Infrared spectm (IR) were recorded on a 
PT Nicolet 5DX spectrophotometer. Nuclear magnetic resonance (NMR) spectra were recorded on a Varian 
EM 90 or on a Brucker 500 spectrometers using as internal standard tetramethylsilane (Me$i), and CDCl, as 
solvent unless otherwise indicated. Mass spectra were obtained on a Varian Mat 311 spectrometer. Elemental 
analysis were performed by analysis centre of CNRS in Lyon-Vemaison. Since the reactions performed are all 
similar in many respects, typical reactions will be described as specific examples. 

Experimental 

General procedure for the preparation of Phenylalkylthiazolidinethiones. N-[2-(3,4-dimethoxy- 
phenyl)acetyl]-2-thiazoMine-2-thione (6a). Typically, to a stirred solution of 1 g (5.1 mmol) of the acid 5a in 
300 ml of dry CHsCN. was added at room temperature (RT), 0.61 g (5.1 -01) of 2-mercaptothiazoline and 
0.025 g (0.205 mmol) of 2dimethylaminopyridine (DMAP). Then, 1.26 g (6.1 mmol) of 
dicyclohexylcarbodiimide (DCC) in 10 ml of CH$N was added dropwise at RT. Stirring was maintained 
overnight and the excess of DCC was eliminated by addition of oxalic acid. The white precipitate of dicyclo- 
hexylurea (DCU) was removed by filtration and the solvent evaporated in vacua. The residue was dissolved in 
CH2C12 and filtered again in order to remove all traces of DCU. Evap%Gd mcrystallization from ether 
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pave 6a (1.4 g, 93%) as yellow prisms: mp 92-94OC (ether); IR (nujol) 1701 (C=O), 1611, 1591 (CC) cm-l; 
H-NMR 6 3.27 (t. 2H, NCH$, 3.90 (s, 6H, 2 OCI-Is). 4.50- 4.80 (m, 4H, SCHZ and CH20), 6.87 (s, 3H, 

aromatic protons). Anal. Calcd for CtsHtsNOaSz: C, 52.50; H, 5.08; 0, 16.14, N, 4.71. Found: C, 52.40; H, 
5.16; 0, 16.93; N, 4.30. 

N-[3-(3,4-dimethoxyphenyl)propionyl]-2-thia~lidine-2-thione (6b). 6b was obtained as a yellow 
crystalline solid (1.23 g, 83%), recrystallized from ether: mp 101-103°C; IR (nujol) 1699 (C=C), 1607 (C=C) 
cm-‘; ‘H-NMR 6 2.98 (t, 2H, aliphatic protons), 3.26 (t, 2H, NCHs), 3.62 (t, 2H, aliphatic 
2 OCHs), 4.60 (t, 2H, SCHz), 6.87 (s. 3I-I. aromatic protons). Anal. Calcd for Ct4Hi7N0s 

rotons), 3.92 (s, 6H, 
d 

0, 15.40; N, 4.50. Found: C, 53.96; H, 5.58; 0, 15.29; N, 4.34. 
z: C, 53.99; H 5.50; 

N-(3,4-dimethoxybenzoyl)-2-thiazolidine-Z-thione (6c). 6c was obtained as yellow needles (6.2 g, 80%), 
recrystallized from CHsCla-ether: mp 137-139OC, IR (nujol) 1670 (GO), 1593 (C=C) cm-i; iH-NMR 6 3.52 
(t, Z-I, NCHs), 3.97 (s, 3H, OCH,), 4.00 (s, 3H, OCHa), 4.58 (t, 2H, SCH2), 6.95 (d, lH, J= 8 Hz, H-5), 7.43 (d, 
lH, J= 2 Hz, H-2), 7.58 (dd, lH, J= 2 Hz, 8 Hz, H-6). Anal. Calcd for Ci2Ht3NO& C, 50.86; H, 4.62; 0, 
16.94; N, 4.94. Found: C, 50.90; H. 4.76; 0, 17.99; N, 4.92. 

General procedure for the preparation of amides from Phenylalkylthiazotidinethiones. N-[2-(2,3,4- 
trimethoxyphenyl)ethyl]-2-(3,4-dimethoxyphenyl)a~~mide (8a). Typically, to a stirred solution of 2.8 g 
(9.4 mmol) of 6a in 50 ml of anhydrous CH&ls was added dropwise at RT, 2.4 g (11.3 mmol) of amine 7b1* in 
50 ml of dry CH2Cls. Stirring was maintained for 1 h and the solution was washed with 10% HCl, saturated 
brine and dried (MgS04). Evaporation of the solvent gave a mixture of amide & and memaptothiazoline, 
which was removed by flash chromatography on silica (CH&-ether 8:2), affording & (3 g. 82%) as white 
needles: mp 104-105°C [lit.= mp 102-103’C (Benzene-hexane)] ; IR (nujol) 3286 (NH), 1639 (C=O), 1608, 
1592 (C=C) cm-‘; ‘H-NMR 6 2.72 (t, 2H, aliphatic protons), 3.30-3.60 (m, 4H, aliphatic protons), 3.85 (s, 3H, 
OCHs), 3.89 (s, 3H, OCHs), 3.93 (s, 3H, OCHs), 5.88 (s, lH, NH), 6.55-6.95 (m, 5H, aromatic protons). Anal. 
Calcd for q1H2,N06: C, 64.77; H, 6.99,0,24.65; N, 3.60. Found: C, 64.53; H, 6.99; 0.24.87; N, 3.59. 

N-[2-(3,4-dimethoxyphenyl)ethyl]-3-(3,4-dimethoxyphenyl)propiona~de (Sb). Sb” was obtained as a 
white crystalline solid (0.9 g, 75%), ~stallized from CHzClz-ether: mp 94-96°C; IR (nujol) 3339, 3307 
(NH), 1638 (C=O). 1605,159l (C=C) cm- ; ‘H-NMR 8 2.30-3.10 (m, 6H, ahphatic protons), 3.35-3.70 (m, 2H, 
aliphatic protons), 3.87 (s, 12H, 4 OCHs), 6.60-7.00 (m, 6H, aromatic protons). 

N-[2-(3,4-dimethoxyphenyl)ethyl]-3,4-dimethoxyben~mide (8c). 8c was obtained as white needles (3.7 
g, 60%), recrystallized from CH2ClTether: mp 140-142’C; IR (nujol) 3291 (NH), 1628 (C=O), 1601 (C=C) 
cm-‘; ‘H-NMR 6 2.93 (t, 2H, aliphatic protons), 3.50-3.90 (m, 2H, aliphatic protons), 3.91 (s, 3H, OCHs), 3.95 
(s, 3H, OCHs), 3.98 (s, 6H, 2 OCHs), 6.35-6.65 (m, lH, NH), 6.80-7.05 (m. 4H, aromatic protons), 7.25-7.75 
(m, 2H, aromatic protons). Anal. Calcd for Ct9HuN0s: C, 66.07; H, 6.71; 0,23.16; N, 4.06. Found: C, 66.11; 
H, 6.51; 0,23.29; N, 3.97. 

General procedure for the preparation of iminium salts from amides. 1-(3,4-dimethoxyben- 
zyl)-3,4-dihydro-2-methyl-5,6,7-trimethoxyi~quinolinium iodide (9a). Typically, to a stirred solution of 1.5 
g (3.8 mmol) of Sa in 30 ml of dry CH$N was added at RT 4.7 ml (0.05 mol) of keshly distilled POCls. The 
mixture was refluxed for 3 h, and the solvent was evaporated in vacua. The residue was treated with 10% HCl 
and the pH was adjusted to 9, using a 50% NH40H solution. This rmxture was carefully extracted under argon 
with CHCls and the resultant organic layer was washed rapidly with brine and dried over MgSO.+ The solvent 
was evaporated and the yellow residue dissolved in 70 ml of anhydrous MeOH. The solution was treated under 
argon with 4.6 ml (0.074 mol) of methyl iodide and refluxed for 2 h. Evaporation of the solvent in vacua gave 
an amorphous yellow solid (2 g, quantitative yield). Recrystallization of an analytical sample fro? 
MeOH-ether gave iodide 9a as yellow needles: mp 162-164’C; IR (KBr) 1636 (N+-CHs). 1592 (C=C) cm- , 
‘H-NMR 6 3.25-3.45 (m. 2H. aliphatic protons), 3.88 (s, 6H, 2 CHs), 3.95 (s, 6H, 2 CHs), 4.03 (s, 3H, CHs). 
4.09 (s, 3H, CH3), 4.20-4.45 (m, 2H, aliphatic protons), 4.75-5.00 (m, 2H, aliphatic protons), 6.65-7.40 (m, 4H, 
aromatic protons). 

1-[2-(3,4-dimethoxyphenyl)ethyl]-3~-dihydr~,7-dimeth~-2-~thyli~quinoIinium iodide (9b). 
9b6e was obtained as a yellow oil (4 g; quantitative yield). IR (CHCls) 1604 (C=C) cm-l; ‘H-NMR S 2.95-3.40 
(m, 4H, aliphatic protons), 3.80 (s, 3H, CHs). 3.87 (s, 9H, 3 CHs), 4.05 (s, 3H, CHs), 3.50-4.30 (m, 4H, 
aliphatic protons), 6.60-7.0 (m, 5H. aromatic tons). 

1-(3,4-dimethoxyphenyl)-3,4-dihydro- ;I-dimethoxy-2-methylisoquinoiinium iodide (92 9c was 8” 
obtained as yellow needles (3.9 g, 95%). recrystallized fmm CH2C12-ether: mp 221-223V [lit. mp 242’C 
(EtOH-ether)]; IR (nujol) 1628 (N+-CHs), 1601 (C=C) cm -I; ‘H-NMR 6 3.40-3.60 (m. 2H, aliphatic protons), 
3.68 (s, 3H, CH3), 3.87 (s, 3H, CH3), 4.07 (s, 6H, 2 CHs), 4.12 (s, 3H, CHs), 4.15-4.65 (m. 2H, aliphatic 
protons), 6.62 (s, lH, H-8). 7.10-7.35 (m, 3H, aromatic protons), 7.68 (s, 1H. aromatic proton). 

General procedure for the reduction of iminium salts. l-(3,4-dimethoxybenzyI)-2-methyl-1,2,3,4- 
tetrahydro-5,6,7-trimethoxyisoquinoline (la). To a stirred solution of 1 g (1.94 mmol) of iodide 9a in 50 ml 
of anhydrous methanol was added at O’C, 0.59 g (0.016 mol) of powdered NaBI& The colorless solution was 
then stirred for 2 h at RT. After evaporation of the solvent, the residue. was dissolved in water and extracted 
with CHCls. The extract was washed with brine, dried (IVIgSOd) and evaporated K! vacua to give the amine la 
(0.75 g. quantitative yield) as a pale yellow oil, .4b IR (nujol) 1602, 1590 (C=C) cm--NMR 6 2.60 (s, 3H, 
NCHs), 2.60-3.50 (m, 7H. aliphatic protons), 3.67 (s, 3H, CCHs), 3.85 (s, 3H, CCHs). 3.82 and 3.83 (2s, 9H, 3 
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OCH,), 6.05 (s, lH, aromatic proton), 6.50-7.0 i(m, 3H, aromatic protons). 
Homolaudanosine (lb). 4 lb was obtamed as colorless needles (1.3 g, 87%), recrystallizd from 

ether-petroleum ether: mp 77-78°C; IR (nujol) 1609,159l (C=C) cm-‘; ‘H-NMR 6 1.85-2.20 (m, 2H, aliphatic 
protons), 2.47 (s, 3H, NC&), 2.55-2.95 (m. 4H, aIiphatic protons). 3.00-3.55 (m, 3H, aliphatk protons) 3.85 (s, 
12H, 4 OCHs), 6.65-6.95,(m, 3H, aromatic protons). Anal. Calcd for &H&04: C, 71.13; H, 7.87; 0, 17.23; 
N, 3.77. Found: C, 70.89; I-I, 7.85; 0, 17.21; N, 3.59. 

Cryptostyline II (Id). Id was obtained as white needles (0.9 g, 82%), recrystallized from ethea_petmleum 
ether: mp 89&W [lit.% mp 94’C (aq. MeOH)]; IR (nujol) 1609, 1593 (C=C) cm-l; ‘H-NMR 6 2.27 (s, 3H, 
NC&), 2.60-2.90 (m, 2H. aliphatic protons). 3.0-3.35 (m, 2H, aliphatic protons), 3.63 (s, 3H, 0CH3), 3.87 (s, 
3H, OCH31, 3.90 (s, 3H, oCH3), 3.93 (s. 3H, ocH3), 4.18 (s, lH, H-l), 6.24 (s, lH, H-8), 6.85-7.0 (m, 3H, 
aromatic protons). Anal. C&d for &H~N04: C, 69.95; H, 7.34; 0, 18.63; N, 4.08. Found: C, 69.76; H, 7.45; 
0, 18.52; N, 3.99. 

General coupling procedure (Method A, table I). Thalicsimidine @a). To a stirred suspension of 0.134 
g (0.292 mmol) of Tl$& in CH$lz (10 ml), TFA (20 ml) and TFAA (4 ml), were add4 at -lO“C, a solution of 
0.21 g (0.54 mrnol) of 2a in CIi@~ (5 ml), then immediately BF3-Et20 (0.9 ml). The green mixture was stir- 
red overnight at RT and the solvents were evaporated in vacua. The residue was dissolved in water and the pH 
adjusted at 9 by addition of 10% NI$OH. The solution was extracted with EtOAc and combined extracts were 
washed with brine and dried over MgSO+ Evaporation of the solvent in vacua gave a brown oil which was 
chromatographed on silica (CH#&-MeOH 99:l) affording 2a (0.12 g, 57%) as a colorless oil. An analytical 
sample was tieated by a 65% HC104 solution, and the perchlorate was recrystalked from MeOH-ether: mp 
232-235’C [licit mp 220-225°C (MeOH-ether)] ; IR (nujol) 3224 (N-CH3), 1609 (C=C) cm-l; ‘H-NMR 6 
2.20-3.20 (m, 7H, aliphatic protons), 2.53 (s, 3H, NCH3), 3.70 (s, 3H, 0CH3-1), 3.87 (s, 3H, 0CH3), 3.90 (s, 
6H, 2 OCH3), 3.94 (s, 3H, 0CH3), 6.74 (s, lH, H-8), 7.93 (s, lH, H-11). MS m/e 385.1875 (I@). 

Homoglaucine (2b). 2b was obtained as a colorless oil (0.14 g, 47%) which chlorhydrate was 
recrystallized from MeOH-ether: mp 239-242°C [lit.” mp 242-244’C, dec, (MeOH-ether)]; IR (CHCl ) 1599 
(C=C) cm-‘; ‘H-NMR 6 2.15 (m, IH, H-7a), 2.41 (m, lH, H-8a), 2.45 (m, lH, H-8B), 2.54 (m, H-I, H-76), 2.56 
(s, 3H, NCH$, 2.81 (dd, lH, J= 5.5 Hz, 17.4 Hz, H-40), 3.07 (m, lH, J= 5.8 Hz, 11.4 Hz, 17.6 Hz, H-5a), 3.13 
(m, lH, J= 6.1 Hz, 12.0 Hz, 17.3 Hz, H-4@, 3.35 (m, lH, J= 7.4 Hz, 12.0 Hz, H-5@), 3.44 (s, 3H, 0CH3-I), 
3.46 (m, 1H. H-6a). 3.86 (s, 3H. 0CH3). 3.90 (s, 3H, 0CH3), 3.94 (s. 3I-I, 0CH3), 6.70 (s, lH, H-3), 6.77 (s, 
IH, H-9) 7.08 (s, lH, H-12). 

Glaucine ($). 2c was obtained as colorless needles (0.13 g, 65%) rerstallized from CH2Clz-ether: mp 
134-136’C [lit. mp 137-139°C (MeOH-ether)]; IR (nqol) 1600 (C=C) cm- ; ‘H-NMR 6 2.45 (m, lH, H-5p), 
2.57 (m, lH, H-7fl), 2.62 (s, 3H, NCH3), 2.67 (m, lH, J= 0.63 Hz, 3.2 Hz, H-4@). 3.01 (dd, lH, J= 13.9 Hz, 
H-7a), 3.02 (m, lH, J= 12.6 Hz, H-5a), 3.03 (dd, lH, J= 3.8 Hz, 13.9 Hz, H-6a), 3.12 (m, 1H. J= 6.3 I-& 12.6 
1-k 16.4 Hz, H-4a), 3.65 (s, 3H, 0CH3-l), 3.89 (s, 3H, 0CH3), 3.90 (s, 3H, 0CH3), 3.93 (s, 3H. OCH3). 6.59 
(2, lH, H-8), 6.78 (s, lH, H-3) 8.08 (s, lH, H-11). 

General coupling procedure (Method B, table I). Thalicsimidine (2a). To a stirred suspension of 96 mg 
(0.72 mmol) of RuOz,2HzO in CH$& (11 ml), TFA (1 ml) and TFAA (0.5 ml), were added at -lO’C, a 
solution of 70 mg (0.18 mmol) of la in CH&l, (5 ml), then immediately BFj-Et20 (0.13 ml). The mixture was 
stirred vigorously at RT for 12 h and the solvents were evaporated in vacua. The residue was dissolved in water 
and the pH adjusted at 9 by addition of 10% NH,OH. The mixture was extracted with EtOAc and the combined 
extracts were treated as in method A. Flash chromatography (CH$&-MeOH 99:l) afforded 2a (46 mg, 66%). 
2a was found to be identical with the material prepared above (mp, IR, ‘H-NMR). 2b and 2c were prepared by 
the same procedure (results listed in table I) and were found to be identical with the samples prepared 
precedently. 

General coupling procedure (Method C, table I). Thalicsimidine @a). To a stirred suspension of 69 mg 
(0.52 mmol) of Ru02,2H,0 in CH,Cl, (5 ml), TFA (1.5 ml) and TFAA (0.75 ml). were added at -lO’C, a 
solution of 0.1 g (0.26 mmol) of la in CH2C12 (5 ml), then immediately BF3-Et20 (0.15 ml). The flask was 
&merged in an ultra sound bath (water) thermostated at 18°C (WC) and the mixture was stirred for 16 h. The 
solvents were evaporated in vacua and the residue was treated as precedently. Flash chromatography (CH&- 
MeOH 99:l) afforded 2a (68 mg, 68%). identical in all respects with the materials prepared above (mp, lR, 
‘H-NMR). 2b and 2c were prepared by the same procedure (results listed in table I) and were found to be 
identical with the samples prepared precedently. 

N-(2,3-dimethoxybenzoyl) thiazolidine-2-thione (lob). lob was obtained as yellow needles (12.3 g, 
39%), recrystallized from CH&$-ether: mp 128-129’C; IR (nujol) 1680 (GO), 1582 (C=C) cm-‘; ‘H-NMR 6 
3.37 (t, 2H, NCH2), 3.84 (s, 3H, 0CH3), 3.89 (s, 3H, OCH3), 4.61 (t, 2H. SCH*), 6.80-7.15 (m, 3H, aromatic 
protons). 

N-[2-(25,4-trimethorphenyl)ethyl]-2S-dimetho~ben~~de (11). TO a stirred solution of 2 g (0.011 
mol) of acid 1Oa in 80 ml of dry ether was added a catalytic amount of anhydrous pyridine (0.1 ml). The 
mixture was cooled at O°C and 1.2 ml (16.5 mmol) offkshly distilled SOClz was added dropwise. The solution 
was refluxed for 3 h, then cooled and the solvent was evaporated in vacua. The solid residue was washed with 
dry hexane and evaporated in order to remove the excess of SOC12. The crude acyl chloride 1Oc was then 
dissolved in 20 ml of anhydrous ether and added at RT to a solution of 3.04 g (1.43 mrnol) of amine 7b in a 
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mixture of 20 ml of ether and 30 ml of a 5% NaOH Solution. An efficient s&-hg ws main&d for 1 h at 
room temperature and the Organic layer was decanted. The aqueous layer was extracted with EtOAc and he 
combined extracts Were WaShed SuUXSSively with !O% HCI, saNfaf4d brine and dried over MgQ. Evapo_ 
mm of the solvents afforded 11 as a pale yellow orl(4.1 p quanmative yield). An analytical Sample gave he 
following data: JR (nujol) 1653 (GO), 1601 (c--C) cm- ‘; H-NMR (CsD6) 8 2.91 (t, 2H, Arc&), 3.31 (s,.3H, 
OCH ).3.41 (S, 3H, OCH3),3.51 (S. 3H, OCH3). 4.76 (s, 6H, 2 OCHs), 3.75-4.0 (m, 2H, CH$VH), 6.45 (d. lH, 
J= 8.3 a, H-5”), 6.66 (dd, lH, J= 2Hz, 8.3 Hz, H-4’). 6.90 (d, H-I, J= 8.3 Hz, H-6”), 6.99 (t, lH, J= 8.3 Hz, 
H-5’), 8.10 (broad S, 1H, NH), 8.23 (dd, lH, J= 2 Hq 8.3 Hz, H-6’). MS m/e 375.1684 (M+). Anal. Calcd for 
Cp,,&NOa: c, 63.99; H, 6.71; 0.25.57; N. 3.73. Found: C, 63.83; H.7.12; 0.25.75; N, 3.60. 

1-(2d-dimetho~benyI)-5,6,7-trimethoxyi (l2). 12 was obtained as yellow needles (2.5 g, 
66%), recrystallized from ether: mp 104-105°C; JR (nujol) 1616, 1581, 1560 (C=C!) cm-l; ‘H-NMR 6 3.54 (S, 
3H, OCH3), 3.76 (S, 3H. OCH3), 3.92 (s, 3H, 0CH3), 3.98 (s, 3H, 0CH3), 4.05 (s, 3H, 0CH3). 6.77 (s, lH, 
aromatic proton), 6.85-7.35 (m, 3H, ammatic protons), 7.83 (d, lH, J= 6 Hz, H-4), 8.48 (d, lH, J= 6 HZ, H-3). 
Anal. calcd for C&-&lNOs: C, 67.59 ; I-I, 5.%; 0.22.51; N, 3.94. Found: C!, 67.30; H, 5.90,0,22.50; N, 3.74. 

3-Benzoxybenzaldebyde (13b). To a stirred Solution of 20 g (0.164 mol) of 13a in 100 ml of 95% EtOH 
were added at RT, 25 g (0.18 mol) of K&03, 1 g (6.57 mmol) of NaI and dropwise 24.3 g (0.192 mol) of 
freshly distilled benzyl chloride. The mixtum was refluxcd for 4 h and the suspension was treated with 100 ml 
of water. The solution was concenaated in vacua and a mixture of, 100 ml of 2N NaOH and 100 g of crushed 
ice were added. The aqueous layer wan exrracted with CH2C12 and the combined extracts wez washed with 
saturated NaHCO3, saturated brine and dried over MgSOh Evaporation of the solvent gave 13b as white 
needles (30.6 g, 88%), rccrystallizd from erba: mp 51-52°C; IR (tiujol) 1693 (GO), 1595 (c--C) cm-l; ‘H- 
NMR 6 5.1 (s, 2H. ArQ&dO), 7.05-7.65 (m, 9H, aromatic protons), 10.06 (s, lH, CHO). 

3-Benzoxybenzoic acid (13c). To a stirred solution of 10 g (0.047 mol) of Wb in 400 ml of freshly 
distilled acetone, was added slowly at RT. 11.2 g (0.07 mol) of KMnO4 in 400 ml of a 1:l mixture of acetone 
and water. The mixture WBS stirred for 10 h at RT and the excess of KMxQ was removed by addition of a 
saturated Solution of NaHSQ. A Solution of lO%.I$ was then added until complete dissolution of the brown 
precipitate of Mn$. 10 g (93%) of l3c wen pnclpmued and recrystallized fkom CH2C12-ether: mp 130-132°C 
[lit? mp 134% (AcOH)]; IR (nujol) 1701 (GO), 1604 (C=C) cm-l; ‘H-NMR 8 5.12 (s, 2H, Arc&O), 
7.10-8.45 (m, 9H, aromatic protons). 

N-[2-(3,4-dimetboxypbenyl)etbyl]-3-ben.zoxybenzamide (14a). Following the procedure described for 
the synthesis of 11, 14a was obtained as white needles (1.2 g, 70%). rccrystalked from MeOH-ctber. mp 
125-127’C; IR (nujol) 1635 (GO). 1600 (C!=C) cm -‘; ‘H-NMR 6 2.83 (t, 2H, aliphatic pmtons), 3.60 (t, 2H, 
aliphatic protons), 3.80 (s, 3H, 0CH3), 3.82 (s, 3H, 0CH3), 5.04 (s, 2H, ArC&O), 6.37 (broad s, lH, NH), 6.45 
(d. 1% J= 8.3 Hz, H-5”). 6.60-6.90 (m, 3H, aromatic protons), 6.90-7.85 (m, 8H. aromatic protons), 8.0-8.35 
(m, lH, aromatic proton). Anal. Calcd for GH,N@: C, 73.64, H, 6.44.0, 16.35; N. 3.58. Found: C. 72.75; 
H, 6.33; 0.17.09; N, 3.57. 

N-[2-(2,3,4-trimethoxypbenyl)etbyl]-3-benzoxyben.zamide (14b). 14b was obtained as white needles (8 
g, 87%), recrystallized from MeOHcrhtr: mp 73-75’C; IR (nujol) 1645 (C=O), 1601 (c--C) cm-‘; ‘H-NMR 6 
2.85 (t, 2H, aliphatic protons), 3.62 (t, 2H, aliphatic protons), 3.82 (s, 6H, 2 OCH3). 3.92 (s, 3H, OCH3), 5.07 
(s, 2H, ArC&O), 6.59 (d, lH, JE 9 Hz, H-5”), 6.86 (d, lH, J= 9 Hz, H-6”), 6.95-7.75 (m, 9H, aromatic 
protons). 

1-(3-Benzoxypbenyl)-3,4-dibydro-6,7-dimetboxykquinoline (Isa). Following the general procedure, 
1Sa was obtained as pale yellow crystals, mcrystal lized f&n MeOH-ether: mp 116- 118’C; IR (nujol) 1604, 
1584, 1565 (C=C) cm-‘; ‘H-NMR 6 2.54-3.02 (broad S, 2H, aliphatic protons), 3.71 (s, 3H, 0CH3), 3.70-4.0 
(m, 2H, CHzN), 4.01 (s, 3H, 0CH3), 5.12 (s, 2H, ArC&O), 6.55-7.75 (m, llH, aromatic protons). Anal. Calcd 
for GHqNOg C, 77.19; H, 6.21. Found: C, 76.67; H, 6.08. 

3,4=d~bydro-6,7-dimetboxy-l-(3-bydroxypbenyl)isoquinoline (15b). To a stirred solution of 0.67 g (1.8 
-01) of imine 15a in 60 ml of anhydrous q2C12, was added dropwise at -lO’C, 3.6 ml (3.6 mrnol) of a IM 
solution of BC13 in hexane. The mixture was sMed at 0-5OC for 3 h, then cooled at -1O’C and neutralized with 
a 5% NaHCQ Solution. The organic layer was decanted and the aqueous layer extracted with EtOAc. The 
combined extracts were washed with brine, dried (MgSO.+) and the solvents were evaporated in vacua. The 
brown oil was chromatographcd on silica gel (C!H&$MeOH 95:5) to give 15b (0.4 g, 78%). as white crystals 
recrystallized from MeOHether: mp 208-210°C, IR (nujol) 1636 (C=N). 1601 (C=C), 1576 cm-‘; ‘H-NMR 6 
2.70-3.05 (m, 2H, aliphatic protons), 3.71 (s, 3H, OCH3). 3.97 (s, 3H, OCH31, 3.60-4.0 (ill, 2H. a2N), 
6.55-7.90 (m, 7H, ammatic protons and OH). 

1-(3-Benzoxypb~yl)-3,4-dihydro-S,6,7-trimetboxyisoquin~ine (UC). lSc was obtained after Chroma- 
tography on Silica gel (Toluene-EtOAc 92:8), as pale yellow crystals 12.6 g, 91%), recrysmllized from 
CH2C12-ether: mp 69-71°C; JR (CHQ ) 1634 (C=N), 1600 (C=C) cm-‘; I-I-NMR 6 2.94 (m. 2H. aliphadc 
protons), 3.70 (s, 3~, OCH3), 3.91 (s, 3H, 0CH3), 4.00 (s, 3H, 0CH3), 3.60-4.0 (m, 2H, C&N), 5.22 (S, 2H, 
ArC&O), 6.71 (s, lH, aromaric proton), 6.95-7.80 (m, 9H, aromatic protons). 

3,4-dibyd~l-(3-hyd~xypbenyl)-5,6,7-t~m~bo~i~uinoline (15d). UP was obtained as pale yellow 
crystals (1.4 g, 72%). recrystalkxi from CH Cl+her: mp 190-192’C; IR (nuJo1) 1636 (C=N). 1595 (C=C>, 
1559 cm-l; lH-NMR 8 2.55-2.90 (m, 2H, alipiatic protons), 3.68 (s, 3H, OCH3). 3.89 (S, 3H, OCH$, 3.93 (S, 
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3H, OCH$, 3.60-4.0 (m, 2K C&N). 6.62 (s. IH, aromatic proton), 6.70-7.35 (m, 4H, aromatic protons), 8.11 
(broads. 1H. OW. MS (m/e) 313.1308 (M+). 

6,7-dimkho~y-I-d-hyhroxyphenjl)ikquinoline (16a). To a stirred suspension of 0.357 g (0.78 mmol) 
of Tl20, in 20 ml of anhydrous CH$l2, WBS added at RT, 13.1 ml of TFA and 6.5 ml of PAA. The mixture 
was cooled at -10°C and 0.295 g (1.04 mm01) of 1Sb in 24 ml of dry CH$12 was added dropwise, then imme- 
diately BF,-Et20 (1.1 ml). The flask was immerged in an ultra sound bath (water) thermosta& at 18°C (f2OC) 
and the mixture was stirred for 8 h. Then, the solvents were evaporated in vacua, and the residue was ~~~l~ed 
in water and treated with a 5% NaHCQ solution @H 7-8). The aqueous layer was cxm+cte.d with EtOAc and 
the combined extracts weft washed with brine and dried (MgSOd). Evaporation of the solvent gave a red oil 
which was chromatographed on silica gel (CH2C12-MeOH 98:2) affording 16a as a yellow oil (0.16 g, 55%): R 
(CHCl3) 1593 (C=C) cm-‘; ‘H-NMR 6 3.78 (s. 3H, OCHs), 3.99 (s, 3H, OCH3, 6.65-7.40 (m, 6~, aromatic 
protons), 7.47 (d, lH, J= 6 Hz, H-4), 8.22 @mad s, lH, OH), 8.35 (d, lH, J= 6 Hz, H-3). 

1-(3-hydroxyphenyl)-5,6,7-trimethoxyisoquinoline (16b). 16b was obtained as yellow crystals (0.14 g, 
67%), recxysmllized from CH2C12-ether: mp 174-176’C, IR (nujol) 1590 (C=C) cm-‘; H-NMR 6 3.78 (s, 3H, 
OCH3), 4.01 (s, 3H, OCHs), 4.04 (s, 38 OCI$), 6.60-7.40 (m, 5H, aromatic protons), 7.86 (d, lH, J= 6 Hz, 
H-4), 8.42 (d, lH, J= 6 Hz, H-3), 8.93 (broad s, 1H. OH). MS (m/e) 3 11.1146 (M’). 

N-[2-(3,4-dimethoxypbenyl)-ethyl]-3$1-dim~hoxyben~ldimine (18). To a stirred solution of 4 g (24 
mmol) of 17 in 20 ml of benzene, was added at RT, 6.1 ml (36 mmol) of the amine 7a. The mixture was 
refluxed for 3 h and the benzene was evaporated in vacpo. The resultant yellow oil afforded by .qstallization 
from ether 18 as white needles (7 g, 88%), recrystalhzed from MeOH-ether: mp 80-81°C [hilt. 
(Ether)]; IR (nujol) 1646 (C=N), 1597, 1586 (C=C) cm- ‘; 

mp 83°C 
‘H-NMR 8 2.94 (t, 2H, aliphatic protons), 3.75-4.0 

(m, 2H. CHzN), 3.79 (s, 3H, OCH3). 3.84 (s, 3H, OCH3), 3.90 (s, 3H, 0CH3), 3.94 (s, 3H, 0CH3), 6.75-7.25 
(m, 6H, aromatic protons), 8.04 (s, 1H. CH=N). 

N-[2-(3,4-dimethoxybenzyl)(3,4~imethoxyphenyl)]ethana~ne (19a). 10 g (31 mmol) of imine 18 in 
solution in absolute ethanol (120 ml) were introduced in an hydrogenation flask and 1 g of 10% palladium on 
charcoal was added. The mixture .was stirred for 12 h in a Parr apparatus under H2 pressure (40 psi) at RT. The 
black catalyst was removed by filtration and the solvent evaporated in vacua, affording 9.4 g (93%) of 19a, as 
pale yellow crystals y 
1607, 1590 (C=C) cm-‘; 

stall&d from CH2C12-ether: mp 84-86°C [litD mp 79°C (aq EtOH)]; IR (nujol) 
H-NMR 8 2.65 (s, IH, NH), 2.75-3.05 (m, 4H, aliphatic protons), 3.76 (s, 2H, ali- 

phatic protons), 3.83 (s, 12H, 4 OCH3), 6.60-6.95 (m, 6H, aromatic protons). 
N-(3,4-dimethoxybenzyl)-N’-formyl-2-(3P_ne (19b). To a stirred solution 

of 2.2 ml (58.3 mmol) of 99% formic acid, was added dropwise at O’C, 4.5 ml (47.7 mmol) of freshly distilled 
acetic anhydride. The mixture was heated at 55-60°C for 1 h, then cooled at RT and diluted with 5 ml of dry 
CH$&. 3 g (9.06 mmol) of amine 19a in 13 ml of anhydrous CH2C12 was added dropwise and the mixture was 
stirred overnight at RT. Solvents wen evaporated in vacua to give a yellow residue which was crystallized 
from ether, affording 19b (2.9 g, 89%), Bs white needles recrystallized from CH$&ether: mp 102-104°C; IR 
(nujol) 1659 (C=O), 1606, 1593 (C=C) cm $ ‘H-NMR 8 2.55-2.90 (m, 2H, aliphatic protons), 3.20-3.55 (m, 
2H, aliphatic protons), 3.79 (s, 12H, 4 OCH3). 4.15 and 4.44 (2s. 2H, aliphatic protons). 6.45-6.80 (m, 6H, 
aromatic protons), 7.85 and 8.19 (2s, lH, CHO). 

N-(3,4-dimethoxybenzyI)-N’-methyI-2-(3,4-~metboxyphenyl)ethanamine (19c).30 To a suspension of 
0.9 g (23.7 mmol) of LiAU& in 100 ml of anhydrous THF, was added dropwise at O’C, 2 g (5.6 mn-101) of the 
formamide 19b in 50 ml of dry THF. The mixture was refluxed for 4 h and the excess of LiAlI& was removed 
by addition of EtOAc at O’C. Lithium and aluminium salts were precipitated following the Steinhardt 
procedu& (successive addition of 0.9 g of H20,0.9 g of a 15% NaOH solution and 2.7 g of H20) and filtered 
affording a colorless solution which was concentrated in vacua. 19c was obtained as a white solid (1.8 g, 94%) 
recrystallized from ether-petroleum ether: mp 70-72”C!~~jol) 1604, 1590 (C=C) cm-‘; IH-NMR 6 2.26 (s, 
3H, NCH3), 2.45-2.90 (m, 4H, aliphatic protons), 3.47 (s, 2H, aliphatic protons), 3.88 (s, 12H, 4 0CH3), 
6.70-6.95 (m, 6H, aromatic protons). 

Oxidative coupling of the formyl precursor (UbKMethod A, table II). 6-formyl-5,6,7,8-tetrahydro- 
2,3,10,11-tetramethoxy-[c,e]dibenzazocine (20). To a stirred suspension of 0.137 g (0.3 mmol) of ll2O3 in 
CH&!12 (8 ml), TFA (20 ml) and TFAA (4 ml), were added at -lO’C, a solution of 0.2 g (0.56 mmol) of 19b in 
CHZC12 (5 ml), then immediately BF3-Et20 (1 ml). The deep blue mixture was stirred overnight at RT and the 
solvents were evaporated in vacua. *The residue was dissolved in water and the pH adjusted at 9 by addition of 
a 10% WOH solution. The solution was extracted by EtOAc and the combined extracts were washed with 
brine and dried over MgS04. Evaporation of the solvent in vacua gave a brown oil which was chromatogra- 
phed on silica gel (CH2C12-MeOH 99:l - 97:3) tiordmg 20 (74 mg, 37%), as white needles recrystallize4i 
from CH&-ether. mp 189-191°C; IR (CHC13) 1650 (GO), 1597 (C=C) cm-‘; ‘H-NMR 6 2.0-3.0 (m, 4H, 
aliphatic protons). 3.15 (d, lH, J= 13.5 Hz, H-58). 3.90 (s, 6H, 2 OCH3). 3.93 (s, 6I-L 2 OCH3), 5.11 (d, lH, J= 
13.5 Hz, H-5a). 6.73 (s, lH, aromatic proton), 6.78 (s, lH, aromatic proton), 6.81 (s, U-I, aromatic proton). 7.35 
(s, lH, H-4). 8.14 (s, lH, CHO). 

(20) prepared following the method B (table II). As described above, 0.1 g (0.28 mmol) of formamide 
19b were treated by a suspension of 74 mg (0.56 mmol) of Ru02,2H 0 in 4 ml of dry CH2C12, 10 ml of TFA, 5 
ml of TFAA and 0.5 ml of BF3-Et20. The mixture was stirred ‘f or 24 h at RT and eeated as described 
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precedently to give 20 as white needles (40 mg. 40%) identical in many respects with the material prepared by 
the procedure A. 

(20) prepared following the method C (table II). As described precedently, 0.1 g (0.28 -01) of 
formamide 19b were treated by a suspension of 74 mg (0.56 mmol) of RuOa,2Hz0 in 4 ml of dry CI+&, 10 
ml of TFA, 5 ml of TFAA and 0.5 ml of BFa-EtaO. The flask was immerged in an ultra sound bath (water) 
thermostated at 18’C (zh2”C) and the mixture was stirred for 8 h. 20 was obtained as white needles (45 mg, 
45%) identical in many respects with the materials prepared before (mp, IR and ‘H-NMR). 
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