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Abstract----Silicon-mediated synthesis of 11,12-methylenedioxy-2,3-dimethoxy- 

7,8,13,14-tetrahydroprotoberber~ne (8) is described. 

Recently we reported a novel silicon-mediated synthesis of the protoberberlne alkaloid xylopmne ( 5 )  upon 

1 treatment of the 3,4-d~hydro~roqu!nollnium salt ( I )  with cerlum fluor~de (Scheme I). The reaction war 

presumed to proceed intramolecularly via the  betaine intermedmte (2) (route 5). However an alternative 

pathway via the elimination-cycloadditron mechanism involving the 3,4-dihydroisoquinaline (3) and the  

symmetr~caily subs t~ tu ted  2-quinodmethane (4) (route 1) could aim be conce~vable as both the fluoride 

promoted I,4-elminatmn of o-[(trimethylsilyl)benzy1hmmon~um salts t o  form oquinodmethanes2'3 and the  - 

intermolecular cycloadditmn of 3,4-dlhydroaoquinolines and o-quinodmethanes t o  form tetrahydroprotober- 

4 berines were well-established. In this paper we describe the rllicon-mediated synthesis of the  



tetrahydroprotoberberine derivative by the reactior: of 3,4-dihydro-6,7-dimethaxy-2-(3,4-mefhylenedioxy-2- 

trimethylrilylmethyl)benlylisoquinolinium chloride (6) wl th ceslum fluoride in  order t o  establish the reaction 

mechanism. Wlth the salt (6), the exclusive formation of the single product (8) via the k t a i n e  (7) mlght 

be expected in the  intramolecular pathway (route A), while the formatmn of two products, (8) and 

sinactine ( 1 0 ) ~ ~  might k expected in  the elimination-cycloadd~t~on pathway (route _B) as 3,4-&hydro-6,7- 

d~methoxyiroquinoline (3) and the unsymmetrically substituted c-quinodimethane (9) would be involved in  the 

lat ter  pathway (Scheme 2). 

Plperonic acid (11) was converted into the oxamline derlvatwe (i2), b ~ ~ , ~ i 4 5 ~ ~ ,  in 88 % yield employing 

Meyers' Treatment o f  (12) w ~ t h  1-butyllithium in ether at -ZO'C, followed by treatment 

8 wi th methyl iodide at - 2 0 ' ~  %room temperature gave the 2-methyl derivative (131, bp0,51300~, 

selectively m 87 % yield. The methyl derivative (13) was then converted into the t r imethy ls~ ly l  derivative 

(lo), bp 135Oc, in  75 % y ~ e l d  on treatment wi th trimethylchlororilane in  the presence of 1-butyll i thium 
0.2 

9 ~n ether at - 2 0 ' ~  2. room temperature . Treatment of (14) wi th an excess of methyl iodide a t  refluxing 

temperature gave the quaternary salt (15), rnp169-173~~,  i n  80 % yield, which was transformed to  the 

aldehyde (i6), bp 1Xl0c, i n  82 % yleld upon reduction w i th  sodlum borohydride in ethanol, followed by 1 
LO 

treatment wlth 90 % acetic acid . 
Condensation of the aldehyde (16) with 2-(3,4-dimethoxypheny1)ethylamlne at 6 0 ' ~  gave the Schlff base 

(17) w h ~ h  was mmedlately reduced with sodium borohydrlde to  give the secondary amlne (18) as an 011 in 

93 % overall y~e ld .  Tlle amine (18) was converted mto  the iormamlde (19) as an o i l  in 91 % y d d  on 

treatment with acetic formic anhydride in pyridine at 8 0 - ~ O ~ C " .  Bischler-Napieralskl cyclization o f  the 

amide (19) usmg phosphorus oxychlor~de in  benzene at refluxing temperature gave the crude quaternary 
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salt (6) w h ~ h  could be used for the  following r e a c t m  wlthout further purificatmn. Thus, the  crude salt 

(6), upon reflux with f ~ < e  equlvalents of cesium fluoride in 90 % ethanol for 2 h, afforded the tetrahydro- 

protaberberine derivativei2 (8) as a glass as a sole so lab le  product in 77 X overall yleld from the amlde 

(19) and no trace pf sinactine (10) could be detected in t he  reaction mixture (Scheme 3). A s m h r  result 

was obtamed by using potasslum fluoride in place of cesium fluoride though longer reactmn time was 

requ~red ( ?. 48h), but tetrabutyiamman~um was found to be not e f f ec t~ve .  Interestingly, the  

use of cesium, potassum, or tetrabutylarnmon~urn fluorides not only in an aprotic soivent such as dimethyi- 

formamide, acetonitrile, or tetrahydrafuran, but in a protic solvent such as water and pure ethanol gave 

no fruitful result. 

On the basls of the  above evidence, it would therefore conclude that t he  exclurlve formation of the single 

product (8) can be explained in terms of the intramolecular pathway (route A), namely, initial generation 

of the  betaine mtermediate (7), followed by cyclization (Scheme 2). 
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