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Although a variety of dehydroprotoberberinlum salts incorporating skeleton 2 are known, 2 

their synthetic utility has so far remained essentially unexplored. We have determined that 

dehydroprotoberberinium salts are versatile synthetic intermediates which can be utilized 

(a) to functionallze protoberberines at C-5, and (b) to carry out the unusual cleavage of 

the aromatic protoberberine nucleus at the N-7 to C-8 bond. 3 

The known dehydroprotoberberinium salt 2,3,10,11-tetramethoxydibenzo ~,g]qulnollzinium 

chloride (&), readily available from papaverine (A), 
4 

was reduced with NaBHl In dry pyrldine 

to afford In nearly quantitative yield the unstable yellow-orange dihydro derivative 3 which 

without purification was treated with dilute hydrochloric acid to provide in 8% yield the 

isoquinolinium salt 4, C2,HZ2NOIC1, m.p. 2l2-2l5O (decomp.) (l$ aq. Xl). Yellow 4 is a new - 

type of protoberberinium salt, completely aromatic in rings A, B, and D, but partially reduced 

in ring C. It is stable in acid solution, but reverts back to 2 rapidly in base, or slowly 

upon standing in the solid state. Nmr (DMSO-de, 60 MHz) 63.83 (6H, 8, 2 OcHJ), 4.07 (3H, s, 

OC&). 4.13 (3H. 8, OCHH), 4.96 (2H, broad s, ArCHH), 5.77 (2H, broad 8, ArCH_aN+), 7.16 (lH, 

s, ArH), 7.28 (lH, s, ArF$, 7.74 (Ill, s, Arg), 7.97 (lH, 8, A+), and 8.46 (2H, q, J = 6.5 Hz, 

i.C.8. = 28.5 Hz, C-5 and 6 ArH); VE:F1 1515, 1609 and 1630 cm -1 . 

Reduction of 4 with NaBHd in dry pyridlne led to the unstable and previously unknown 

enamine 2, 5_dehydronorcoralydine, which was used directly for functlonalization at C-5. 

Thus hydroboration of 2 in THF followed by treatment with 3% H,02-20$ NaOH supplied a 

separable mixture of the diastereoisomeric C-5 hydroxylated tetrahydroprotoberberines 6 and 

1 in 45 and 3% yield, respectively.5 
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Acetylatlon of the enamine 5 with acetyl chloride in pyridine gave rise to the C-5 acetyl 

CHCl 
derivative 2, C2$Ig5N05, m.p. 197-199O (methanol), 3max 

-1 
SW96cm ) in 69$ yield. Alter- 

natively, treatment of enamine 2 with methyl iodide followed by NaBHl in methanol reduction 

furnished the C-5 methylated tetrahydroprotoberberine 2, Cz2HZlNOlr m.p. 163-165O (benzene- 

heptanel, as well as the enamine methiodlde salt lo, C22H26N011, m.p. 175O (decomp.) (benzene) 

in 24 and 57% yield, respectively. 

Besides their use in functlonalization at C-5, dehydroprotoberberlnium salts can be 

utilized as intermediates in the cleavage of the N-7 to C-8 bond of berberinium systems. 

Treatment of % with refluxing 2$ aq. KOH led quantitatively to the yellow 0x9 derivative 

11, C2iHi9N05, m.p. 258O (ethanol). When this pyridone was in turn refluxed in a saturated 

methanolic KOH solution, and the reaction mixture carefully neutralized, the product proved 

to be the ring opened colorless zwitterionic salt 12, C2iH1iNOs, recrystallized from chloro- 

form, 1:: 241, 292, 311 sh and 327 nm (log c 4.84, 3.87, 3.75 and 3.741, "Fg13 1565 

-1 
(broad) and 3469 (broad) cm . Upon heating to establish the melting point, a crystalline 

transformation to yellow needles occurred. The determined m.p. of 258O actually corresponds 

to that of the oxy derivative 11, so that 12 dehydrates to 11 upon heating, as also indicated 

by comparative tic. The stable methyl ester 13, C23H29NOS, m.p. 127-128O (ether), @F3 1708 

cm -l, was obtained by treatment of the salt 12 with methyl Iodide in acetonitrlle at 49', 

followed by NaBH4 reduction in methanol. 

Significantly, we have also found that the above ring opening reaction of the oxy 

6 
derivative 11 cannot be duplicated with oxyberberine (141 which lacks the C-5,6 double bond, 

and is essentially stable to methanolic base. The present characterization of the tricyclic 

benzylisoquinolines 12 and 13, therefore, represents the first known opening of ring C of an 

aromatic protoberberlne system with formation of an Isolable amino acid derivative. 
7 
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