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Abstract - The synthesis of the A,B,C and D ring part ( 1  of 

diterpene alkaloid atisine (2) from 1-benzyl-1,2,3,4-tetrahydro- 
isoquinoline (Q) by use of an intramolecular Diels-Alder reaction 

is described. 

Previously we1 reported a new construction of A,B,C and E ring part ($) of diterpene 

alkaloids, which had been correlated to atisine (k12, by an intramolecular Diels- 

Alder reaction of the g-quinodimethane ( derived from the benzocyclobutene ( k )  
and then a reduction of the resulting tricyclic compound ( 2 ) .  Continuing a synthetic 

approach to diterpene alkaloids, we have been investigating a new construction of 

diterpene alkaloid ring system, and here report a simple synthesis of the A,B,C 

and D ring part of atisine (2) from 1-benzyl-1,2,3,4-tetrahydroisoquinoline (Q j ,  
easily available, using an intramolecular Diels-Alder reaction as a key step. 

Chart 1 



Hofmann reaction of 1',2,3,4-tetrahydro-6,7-dimethaxy-l-(3-meth0xybenzy1)-2-methy1- 

isoquinoline (613, followed by a catalytic hydrogenation of the resulting methine 

base (114 on 10 % Pd-C under 5 atoms of hydrogen in methanol, gave the dihydro- 

methine base (814 [m/e 343 (MI)]. Birch reaction of 8 with lithium in liquid 
ammonia in the presence of isopropanol afforded the reduction product which was 

hydrolized with 10 % hydrochloric acid in methanol at room temperature to furnish 

the enone ( X I 4  [m/e 331 ( M + ) ;  vmax (CHC13) 1660 and 1620 6(CDC13) 2.30 (6H, 

s , W 2 ) ,  5.91 (lH, s, olefinic H)]. Treatment of 2 with m_-chloroperbenzoic acid 

in methylene dichloride at O'C gave the corresponding N-oxide which was without 

purification thermolyzed at 1 1 0 ~ ~  in xylene for 2 h in a current of nitrogen to 

4 afford the des N-methine type of compound (kg) [m.p. 77.5 z 78.0'~; m/e 286 (~'1; 

'max (CHC13) 1660 and 1620 cm-l; 6(CDC13) 5.16 (IH, dd J 10 and 2 Hi, H:~,~:F ) , H 
5.66 (IH, dd, J 12 and 2 Hz, ";c=c'~ 1 ,  5.76 IIH, s, CH=CO)]. This olefin QQ) 'H - 
was also obtained from 2 by a usual Hofmann degradation through the methiodide 

of 2 . A kinetically controlled enolization5 of the enone system of with 

LDA in THF at O'C for 2 h, followed by a treatment with trimethylsilyl chloride 

gave the unstable diene (@) which was immediately heated at 200'~ in toluene for 

9.5 h in a sealed tube and then hydrolyzed with 1 % hydrochloric acid in methanol 

to afford.the cycloaddition compound (~44)~ 1m.p. 137 a 138'~; m/e 286 (M+); vmaX 

(CHC13) 1720 6'; 6(CDC13) 1.22 z 3.10 (14H, m), 3.85 (6H, s ,  2 x OMe), 6.54 and 

6.60 (each lH, s ,  aromatic H)] and its stereoisomer (,+@) (oi116 in a ratio7 of 
8 

5 : 2 in 57 % yield . Treatment of J44 with ethanedithiol in the presence of 

boron trifluoride etherate in methylene dichloride at room temperature for 1 h 

gave the dithio ketal [6(CDC13) 3.10 % 3.40 (4H, -SCH2CH2S-)I which was subjected 

to desulfurization reaction with Raney nickel in ethanol to afford in 92 4 yield 
4 

the tetracyclic compound (,+A) [m.p. 72 % 73'~; m/e 272 (MI);  6(CDC13) 0.90 % 2.96 

(16H, m), 3.84 (6H, s, 2 x OMe), 6.52 and 6.68 (each lH, s ,  aromatic H)]. This 

compound was also prepared from a mixture of j& and $,@ by the same treatment 
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with the case of A?&. Thus we could achieve a novel conversion of 1-benzyl 

isoquinoline into atisine system, and now we are investigating a synthesis of 

atisirene by the intramolecular cycloaddition. 

C h a r t  2 
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