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Berberis laurina Billb. is a canmm shrub in the Rio de la Plata region and in south 

Brazil. Fccm the leaves we have been able to isolate berberine, (-)-tetrahydrop&natine and 

protopine. In the trunk bark and root, there are at least six alkaloids of which we have 

isolated four: berberine, previously reported (2,3), and three bisbenzylisoquinoline bases: 

obaberine to-methyloxyacanthine) (4) (see Table I) and two new alkaloids. One of these fran 

the evidence which follows is a diasterecaner (absolute configuration -+I (5) of O-methyl- 

thalidrine (++) (5), and we have named it 0-methylisothalicberine (I); the other we have 

called lauberine (IIIa). 

0-Methylisothalicberine, m.p. 208-209O and [aID-195" (c, 0.5 in C-IC13) has m.w. 622 

(m.s.1. Its formula C38H4206N2 and its U.V. spectrums and o.r.d. curve are consistent with 

a bisben.zyliscquinoline structure, which from the i.r. spectrum (KBr) contains methylimino 

groups (band at 2875 cm-'). Two such groups are evidently present frwn the n.m.r. spectrums 

(Table I), together with four methoxyls. 

O-Methylisothalicberine was reduced with sodiun in liquid ammonia (6), yielding 

(-)O-methylatmepavine (IIa), Cal, -65O (CHC13) and (+)N-methylisococlaurine (IIb), Cal, 

t84O (MeOH) which afforded N-methyl-O,O-diethylisococlaurine (11~) after treatment with 

diawethane. IIa and IIc had n.m.r. spectra identical with those reported by Tomita et al. 

(7) for these ccmpounds. 
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R1 R2 R3 

IIa Me Me Me 

IIb H Me H 

IIC Et Me Et 

IId Me H Me 

IIe Et Me H 

IIf Me Me H 

The n.m.r. spectra of 0-methylisothalicberine (I) and O-methylthalicberine are similar 

(Table I), the main differences being in the high-field methoxyl and N-methyl resonances. The 

N-methyl in position 2 of 0-methylthalicberine is at very high field because it tends to pass 

over the shielding region of ring E in the particular structure and configuration (+ +) 

ascribed to this alkaloid by Fujita et aL (8). Molecular models of 0-methylisothalicberine (I) 

show that the diastereomeric configuration (- +) should give an N 
(2) 

-methyl which absorbs at 

lower field because it no longer tends to ccme over ring E to such an extent; on the other 

hand the methoxyl at 7' should be somewhat shielded by this ring. 

The mass spectrun of 0-methylisothalicberine (I) is in general similar to those reported 

for bisbenzylisoquinoline al&loids (9,lO) and in particular, to that of 0-methylthalicberine 

(11). 

The other new alkaloid, lauberine (IIIa), crystallised as its dihydrobtide 

C37H,+O06N2.2HBr from ethanol, m.p. 250-255O (after drying at 100°/0.07 Torr); Cal, -335O 

(c=O.6, MeOH). Its o.r.d. curve and other spectral data will be published more fully else- 

where. 

The free base oxidises rapidly in air and could not be crystallised. It has m.w. 608 

0n.s.) and Cal, -481° CC, 0.2 in cHC13); its n.m.r. spectrun shows three methoxyl and two 

N-methyl groups (Table I). It contains a cryptophenolic hydroxyl group, and although the base 
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is insoluble in alkali, it is acetylated with acetic anhydride in pyridine at man temperature, 

affording the acetyl derivative (i.r. in KBr, 1770 an-1 for -CXH3). With diazanethane, 

lauberine yields 0-methyllauberine (IIIb), Cal, -369O (C, 0.2 in CHC13) (n.m.r.: fourmethoxyls; 

m.s.: Mt=622) (Table I) and with diazoethane it yields 0-ethyllauberine (111~) (n.m.r.: three 

methoxyls and one ethoxyl; m.s.: M+=636) (Table I). 

0-Ethyllauberine (111~) was reduced with sodium in liquid ammonia, giving (-)O,N-dimstiyl- 

coclaurine (IId), [al, -48O (CHC13) and (+)N-methyl-6-O-ethylisococlaurine (IIe), crystallised 

as the oxalate, m.p. 214-216O, Cal, +107O (MeOH), whose i.r. spectrun (KBr) is practically 

identical with that of armspavine oxalate (IIf). IId and IIe had n.m.r. spectra identical 

with those reported by Tcmita et al (7) for the same annpounds. O-Methyllauberine (IIIb) on 

sodim-ammonia reduction yielded IId and (+) armepavine, identical with an authentic sanple. 

Bearing these facts in mind, the lauberine hydroxyl must be at position 6 (IIIa), ard one of 

the points of attachment of the ether bridge which joins nuclei B and C must be at the 7' 

carbon; the other point is at carbon 5, which follows from the n.m.r. and m.s. data. 

The n.m.r. spectrrrm of lauberine, as well as those of its O-all@ derivatives are quite 

different fkxn those of alkaloids of the thalicberine, oxyacanthine, be&amine and repandine 

types (Table I). 

In lauberine (IIIa), the chemical shifts of the methoxyl groups suggest a comparatively 

loose and flexible molecule, with a larger macro ring than those of the above-mentioned 

alkaloid types, which have 18 or lg-msrnbered macro rings. In Omethyllauberine (IIIb), the 

methoxyl at the 6 position appears to be subjected to the influence of rings C and/or F, but 

the remak&g methoxyls are not subject to any particular shielding effect frcm other rings. 

In the bisbsnsylisoquinoline alkaloids, the 8' proton is generally placed in the shielding 

region of ring F and absorbs at relatively higher fields than the rest of the -tic protons 

(13); for example, the 8' proton of 0-methylisothalicberine (I) resonates at 4.25 T [the 8' 

proton of 0-methylisothalicberine appears as a doublet (J=2 cps), coupled with a proton at 
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TAEGE I 

T Values of N.M.R. Resonances of O-Methyl and N-Methyl Groups. 

0-Me-thalicberine 6.12 6.15 -- 6.25 
0-Me-isothalicberine 6.09 6.16 __ 6.21 

Oxyacanthine __ 6.27 6.44 6.85 
0-Me-oxyacanthine 6.10 6.21 6.40 6.80 
idem (frcm B.laurina) 6.12 6.23 6.38 6.81 

Repandine -_ 6.27 6.62 6.98 
0-Me-rependine 6.05 6.25 6.60 6.95 

Berbirmine 
Isotetrandrine 
(O-Me-be&amine) 

-- 6.18 6.35 6.85 
6.05 6.22 6.37 6.82 

Lauberine 6.05 -- 6.08 
0-Me-lauberine 6.07 6.36 6.07 
0-Et-lauberine 6.07 ($1 6.10 

(6.07) 

($1: -o-cH2cH3, 
(9): This work. 

quartet 5.98T (J=7 cps); -O-CH,0&, triplet 8.94r (J=7 cps) 

4” 6 6' 7 

6.08 
6.07 
6.07 
(6.10) 

O-Me N-Me Absol. 

7' 

6.36 
6.49 

2' 

7.45 
7.40 

-_ 
-_ 
-_ 

__ 
_- 

-- 
_- 

-- 
-- 
-- 

7.52 
7.35 
7.35 

7.50 
7.45 

7.35 
7.40 

7.35 
7.33 
7.35 

2 conf. 

7.90 + + 
7.62 -+ 

7.52 + - 
7.45 + - 
7.44 + - 

7.50 tt 
7.45 + + 

7.75 - + 
7.72 -t 

7.70 + - 
7.75 + - 
7.77 + - 

Ref. 

(7) 
(5) 

(12) 
(12) 
(8) 

(12) 
(12) 

(12) 
(121 

(5) 
(5) 
ts) 

2.83~ (J=2 cpsl, as proved by double resonance experiments] and in 0-methyloxyacsnthine at 

4.53T. In lauberine UIIa), two protons appear as broad singlets at 3.88 and 3.94T (in - 

0-methyllauberine (IIIb) they appear at 3.80 and 3.97r, and in 0-ethyllauberine (111~) at 

3.89 and 4.04~1, suggesting the presence of protons at positions 8 and 8'. Molecular models 

of structure III show that in scme particular conformations, the proton at position 8 ccmes 

over the top of ring E and the proton at position 8' appears in the shielding region of ring 

F. 

The mass spectra of lauberine and its 0-alkyl derivatives are in agreement with structure 

III. The 0-ethyllauberine (111~) m.s. is particularly ill wninating, showing the following 

peaks: 

m/e Intensity o/o base peak m/e Intensity o/o base peak 

636 CM+, 54 205.5 ($1 20 
529 (M-107) 2 205 70 
499 (M-137) 1 192 11 
410 30 191.5 ($, 9 
409 (base peak) 100 191 32 
395 25 175.5 ($) 3 
393 10 175 13 
381 71 174 9 
379 23 

0): Isotopic peak 
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It has been established (9) that the appearance of an ion M-107 can be rationalized if it 

is assmed that a neutral fragment, formed f-run ring E and its benzylic carbon, with hydrogen 

transfer fran position 8', is eliminated; in the sane way, the elimination of ring F with its 

benzylic carbon and hydrogen transfer frun position 8 gives the ion M-137: 

The doubly-charged ion m/e 205 formed by elimination of 

of ethylmethylether, giving the dibenso-1,4-d&m&e ion, m/e 

M-137 

nuclei E and F, 

175 (9,10,11): 

loses the elements 

m/e 205 m/e 175 

As the ethoxyl group in 0-ethyllauberine (111~) is at the 6 position, the appearance of a 

m/e 175 ion indicates that the oxygen bridge is at position 5; if it were at the 8 position, a 

homologous dibenzo-1,4-dioxine ion would be expected at m/e 182. The remaining peaks of 

0-ethyllauberine follow the established fragmentation pattern (9,10,11). 

The m.s. of 0-methyllaukrine (IIIb) also shows an ion at m/e 175 (36 o/o) with an isotopic 

peak at m/e 175.5 (9 o/o). 

The lauberine (IIIa) m.s. shows inter al. an ion at m/e 191 (36 o/o) (isotopic peak m/e 

191.5 (12 o/o)), which by analogy with nortenuipine (9) may lose the elements of dimethyl 

ether, giving a low-intensity ion at m/e 168 (4 o/o): 
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m/e 191 m/e 168 

The structure of lauberine accords with Barton's concept of biosynthesis of bisbenzyliso- 

quinoline alkaloids through phenol oxidative coupling. (14). 

References 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

This work was partly supported by the "Comisi6n de Investigaciones Cientfficas de la 

Universidad", Montevideo, Uruguay. 

L. Gurgel, 0. de Almsida Costa and R. Dias da Silva, Bol. Assoc. Brasil. Pharm., 15, -- 

11 (1934). 

C.H. Liberalli and C. Aisic, Anais Fat. Farm. e Odontol. Univ. Sao Paula, 12, 92 (1954). -- 

T. Kugo, M. Tanaka and T. Sanae, Yakugaku Zasshi, gn, 1425 (1960); C.A. 55, 3005 (1961). -- - -- 

For the significance of these signs, see A.R. Battersby, I.R.C. Bick, W. Klyne, J.P. 

Jennings, P.M. Scopes and M.J. Vernengo, J. Chem. Sot., 2239 (1965). 

We thank Mr. E. Marchelli for technical assistance during the so&&ammonia reductions. 

M. Tcxnita, T. Shingu, K. Fujitani and H. Furukawa, Chem. Fhann. Bull., (B), 13, _- 

921 (1964). 

E. Fajita, K. Fuji and T. Susuki, Bull. Inst. Chem. Res. Univ. Kyoto, %i, 449 (1965); 

c.A,, $3, 7229 (1966); and previous papers. 

J. Baldas, Q.N. Porter, I.R.C. Bick and M.J. Vernengo, Tetrahedron Letters, 2059 (1966). 

M. Tomita, T. Kikuchi, K. Fujitani, A. Kato, H. Furukawa, Y. Poyagi, M. Kitano and T. 

Ibuka, Tetrahedron Letters, 857 (1966). 

D.C. DeJongh, S.R. Shrader and M.P. C&a, J. An. Chem. Sot., f33, 1052 (1966). 

I.R.C. Bick, J. Harley-Mason, N. Sheppard and M.J. Vernengo, J. Chem. Sot., 1896 (1961!. 

M. Shamna, B.S. mock, M.P. Cava, K.V. Rae, D.R. Dalton, D.C. DeJongh and S.R. Shra,der, 

Chem. Cuanunic., 7 (1966). 

Cf. M.F. Grundon, in J. Cook and W. Carruthers, Progress in Organic Chemistry, Vol. 6, 

p. 76. Buttemrths, London (1964). 



No.16 1959 

15. All campounds whose molecular formulae are shown gave satisfactory elemental analyses. 

The n.m.r. spectra were run in CDC13 with 'IMS as internal standard. 

16. The authors thank Prof. V. Lkulofeu, Lkx. M.J. Vernengo and J. bmzf.n and Prof. B. 

Ikydman (University of Buenos Aires, Argentine) for spectral data and samples; 

Prof. 0. Orazzi (University of La Plata, Argentine) for the o.r.d. curves; and Dr. 

A. klera (Varian A.G., Zbich) and I%. Q.N. Porter andMr. J. Baldas (Melbourne 

University) for mass and n.m.r. spectra. 


