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Isoqulnolinium salts *re known to undergo ring opening when strong electron withdrawing 

groups are directly bonded to the nitrogen atom.3a-d We now wish to report a new and 

unusual ring opening of alkyl isoquinolinlum salts. Treatment of such salts with sodium 

acetate and acetic anhydride produces naphthalene derivatives. 

Heating berberine chloride (1) with sodium acetate and acetic anhydride at 1100 under 

nitrogen for 48 hrs generated the nearly white naphthyl derivative 4, Cz2Hi9NO(, mp 2X@ 

(EtOH), in 39% yield, as well as the yellow vinyl diacetate 2, C28H25NOg, mp 206-208O (MeOH), 

in 2% yield. Product 4, which can exist in solution as tautomers 4a and 4& may be formed - 

through the steps indicated in Scheme I. 

The opening of ring C of the berberine system proceeds because of the electronegativity 

of the C-13 acetyl group in intermediate 2 which provides resonance stabilization to anion 

3 -* Subsequent intramolecular aldol condensation then furnishes compound 4 which dissolves 

in chloroform to give a red solution due to predominance of the tautomeric form &. Recrystal 

lization from ethanol yields nearly colorless crystals 

Compound 4 shows m/e 377 (M+) (base); Amax EtoH 233, 

E 5.06, 4.09, 4.17, 4.06, 4.11 and 3.82); bCHz'" 1600 

in which form g must prevail. 
4 

270, 278, 291sh, 320 and 362sh (log 

-1 -1 
cm carom.1 and 1625 cm (c*o). 

Nmr (cDc13, 60 MHz) 62.50-3.80 (4H, m, CHz-C&l, 3.90 and 4.00 (2 x 3H, 28, 2 0CH3), 5.90 

(2H, q, J = 1 Hz, 0-CHz-Cl, 6.37 (lH, s, H-5 or H-81, 6.77 (lH, 8, H-5 or H-E), 6.98 

(2H, s, H-7' and H-E'), 7.66 (2H, q, J = 10 Hz, its = 52 Hz, H-3' and H-4'), 8.85 (lH, 

broad s, NH). 



Scheme I 
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Reduction of 4 with NaBH4 in MeOH led in quantitative yield to the colorless 

1-(O+naphthyl)tetrahydroisoquinoline derivative 5, C221i2iN05.C2H50H, mp 150° (EtOIi); 

m/e 379 CM+), 364, 362, 335, 204 (base), 189 and 185; x:z 236, 272, 283, 293 and 348 nm 

(log E 4.92, 4.03, 4.14, 4.11 and 3.871, with a bathochromic shift in base due to the 

presence of the phenolic function. Nmr (CDCls) 64.00 and 4.03 (2 x 3H, 28, 2 OCfQ), 

5.77 (2H, q, J = 1 Hz, 0CH20), 5.87 (Z-I, 8, H-l), 6.10 (III, s, H-8), 6.58 XlH, 8, H-5), 

7.00-8.20 (4H, 2 superimposed q, H-3' and H-4', and H-7' and ~-8'). 

The vinyl diacetate 5 exhibits m/e 503 CM+), 374 (base); x:z 236, 260sh, 267, 297sh, 

324 and 382 nm (log E 4.87, 4.45, 4.49, 4.18, 4.05 and 4.03); 3Ez13 1723 cm-l (broad, C=O,), 

Nmr WCls, 60 MHZ) 62.02 (6H, s, 2 CIQCO), 2.22-3.75 (4H, m, CHZ-C$), 3.88 and 3.97 

(2 x 3H, 2s, 2 0121-1~1, 6.07 (2H, broad d, J = 3 Hz, 0-CI$-O), 6.30 (III, s, H-5 or A-8), 6.74 
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(lH, s, HC=C), 6.95 (lH, s, H-5 or H-81, 7.05 (2H, s, H-7' or H-S'), 7.87 (2H, q, J = 8 Hz, 

its = 55 Hz). Compound 5 must be formed by further reaction of 2 since treatment of 4 with 

acetic anhydride and sodium acetate at 1100 generated 5 (Scheme I). 

Although berberlne has been known since 18265 and various efforts have been made to open 

ring C of this alkaloid,3b'c the present report represents the first successful cleavage of 

the N-7 to C-8 bond of a berberine derivative. 

In a related experiment, 2,3,10,11-tetramethoxydibenzo[a,g]quinolizinium chloride (z16 

was heated at 1100 with sodium acetate and acetic anhydride for 48 hrs to generate predominant11 

one product, the 1-(ti-naphthyljisoquinoline acetate 8, Cz5Hz3NOe, mp 102-104° (ether), m/e 433 

CM+), 418, 391 (base) and 376;xzz 234, 313sh and 326 run (log a 5.14, 4.00 and 4.07) in 70$ 

yield. In this case, the presence of the additional double bond in ring B induces immediate 

aromatization of the product. 

::xMe * SAC* 

To test the generality of this transformation of isoquinolinium salts Into naphthalene 

derivatives, isoquinoline methiodide was treated with sodium acetate and acetic anhydride for 

48 hrs at llO". Several components were detected by tic in the resulting mixture. The main 

product, obtained in l5$ yield based on the weight of unreacted methiodide salt, proved to be 

$-naphthyl acetate whose formation is rationalized In Scheme II. 
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NaOAc, Scheme II 

The transformation of isoquinolinium salts into naphthalene derivatives can, therefore, 

be achieved using sodium acetate and acetic anhydride. The yields will vary depending upon 

the nature of the starting isoquinolintum salt. 
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The direct field of d-naphthyl acetate was 8%. An alternate but related mechanism for the 

formation of this product would involve conversion of 2 to the ketoaldehyde 10 which could - 

then aldolise to &naphthol: 

0 + 1 &r + do --_) +Naphtholj -z &Naphthyl acetate 

L 
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