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Three quettamine type alkaloids, which incorporate either a benaoftumz or a dihydrobenzofuran 

moiety within the molecular frommrk, have been obtained frwrl Berberis baluchistanica. These are 

dihydrosecoquettamine (L), secoquettomine (21, and quettamine chloride (g). Alkaloid8 1. and 2 

are racemates. Hoplann degradation of quettamine 131 provides eecoquettwnine 121 and the styrene 

2 which has a trans relationship bekJeen the hydrogens at C-l and C-a, thus indicating the 

identical stereochemistry in quettwnine. h?mie reduction of quettamine leads to dihydroaecoquet- 

tomine Cl) and the stilbene 2. Two other polar alkaloid8 in the plant are I+)-amnepavine 

methochlotie (El and obhgine chloride (7,. An oblong&e type alkaloidmust be the biogenetic 

precursor for the quettamines. Arguments are presented favoring direct czlridative coupling in the 

biogenesis of the c&zrine alkaloids. 

We wish to describe a new class of isoquinoline alkaloids, the quettamines, which incorporate 

either a benzofuran or a dihydrobenzofuran moiety within the molecular skeleton. 

Work-up of the polar alkaloid fraction from 15 kg of Herberls baluchistanica Ahrendt (Berberi- 

daceae), collected in the highlands in the vicinity of Quetta, the provincial capital of Baluchis- 

tan, in western Pakistan, yielded 55 mg of amorphous racemic dihydrosecoquettamine (l_), analyzing 

for CiSH,~OgN. The uv spectrum of dlhydrosecoquettamine evidences a bathochromic shift in base 

due to the presence of a phenolic function, Amax 275 and 300 sh nm (log E 3.51 and 2.72), ~~~~-" 

242, 282 and 330 nm (log E 4.13, 3.56 and 2.60). Gi' particular significance In the nmr spectrum of 

1 are two quartets centered at 62.97 and 3.36, and a triplet at 85.64, representing the three 

aliphatic hydrogen8 of the substituted dihydrobenzofuran system (Table). The mass spectrum 

shows a base peak m/e 58 (CHZNMeZ)+, characteristic of a dimethylaminoethyl side chain, and peak 

m/e 107 for the (CHCSHIGH + H)+ ion. 

Acetylation of 1 using acetic anhydride in pyridine at room temperature, provided monoacetate 

18, C2iHZ50,N, whose nmr spectrum (Table) shows a distinct downfield shift for H-2', H-3', H-5' 

and I-I-~', indicating the presence of the phenolic function at C-4' In compound 1. 

Another alkaloid found is the optically Inactive secoquettamine (2) (26 mg), CI)A1tOIN, which 

is slightly fluorescent under uv light, and which was obtained as colorless needles, mp 171-172' C 

(MeOH), ima, 205, 250, 300, 308 and 323 sh nm (log E 4.19, 3.75, 4.12, 4.11 and 3.85), AZ:-"- 

220, 250 and 324 nm (log E 4.08, 3.50 and 4.17). A salient feature in the nmr spectrum is the one 

proton singlet at 66.80 representing the C-l furanyl hydrogen. As with dihydrosecoquettamine, the 

mass spectrum of 2 has a base peak m/e 58. The monoacetate derivative z, C2iHzS0,N, was prepared, 

and its nmr spectrum shows the furanyl singlet proton located further downfield at 67.07. 

Quettamine (z), the third new alkaloid obtained, was isolated as an amorphous quaternary chlor- 

ide salt (186 mg), Ci9Hz20gNC1. It displays near zero specific rotation at the sodium D line. The 

uv spectrum exhibits a pattern somewhat related to that for dihydrosecoquettamlne, with h 223 sh 

and 280 nm (log E 3.89 and 3.16), 1:::-" 248 and 283 nm (log E 3.83 and 3.32). 

max 

The nmr spectrum 

in TFA-fi Incorporates a doublet at 85.47 and another at 5.94, each with Jvic = 9.8 Hz, representing 
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H-l and He respectively. In the mass spectrum (Table), the base peak is once again m/e 58. 

Acetylation of quettamine yielded monoacetate 3a chloride. - 

The coupling constant of 9.8 Hz for H-l and H-z. in quettamine is not by itself sufficient 

evidence for the assignment of a trans configuration at these centers. 
3 

To establish conclusively 

the relative stereochemistry of quettamine chloride, as well as to ascertain further the 

above structural assignments, the alkaloid was subjected to Hofmann degradation using refluxing 

methanolic potassium hydroxide. Two products were obtained from this reaction, namely secoquet- 

tamine (21 (5%) and the oily methine base 4 (75$), Ci9Hz103N. The nmr spectrum of 4 was particu- 

larly informative since it shows the coupling constant for the two adjacent dihydrofuranyl hydro- 

gens to be 1.5 Hz, corresponding to a dihedral angle of %lOO" In the molecule due to a trans 

stereochemistry. It follows that quettamine must also possess a trans relationship at C-l and C-u. 

Alternatively, Emde reduction of quettamine using 5% sodium amalgam in water also supplied two pro- 

ducts which proved to be dihydrosecoquettamine (1) (17$), and the stilbene 5, Ci9Hz303N, (36%), 

x max 219, 232 sh, 292 and 312 sh nm (log E 3.86, 3.62, 3.80 and 3.73). 

Beside the above three quettamines, two polar alkaloids we have found in B. baluchistanica 

are the amorphous (+)-armepavine methochloride (S), [cxl? + 72O (c 0.50, MeOH), which had been 

previously recorded only in the racemic form, 
4 

and the known oblongine (I), 
5 

which we also 

obtained in the chloride form. The cd curves of oblongine chloride (I), dihydrosecoquettamine (A), 

and quettamine (3) are essentially flat and denote that the asymmetric centers in these three I 

alkaloids are racemized. 
6 

The quettamines must be derived biogenetically from the oxidation of an oblongine type benzyl- 

isoquinoline at C-a, followed by attack of the C-8 phenol at that center to form the dihydrofuran 

system as in quettamine (3) itself. 

In the light of the above finding, one is warranted at this stage in reconsidering the central 

problem in the biogenesis of the cularine alkaloids. It is not known whether the cularines are 

formed by direct oxidative coupling of a 7,8,3',4'-tetraoxygenated tetrahydrobenzylisoquinoline of 

type 9 (Route A below), or through the intermediacy of a procularine which undergoes dienone-phenol 

rearrangement to the cularine skeleton (Route B). Although the evidence is still not conclusive, 

data presently available point to the probable validity of Route A, i.e. direct oxidative coupling. -- 

These data may be summarized as follows: (a) Oblongine type tetrahydrobenzylisoquinolines, which 

lack the C-3' phenolic function in the bottom ring required for direct phenolic oxidative coupling 

to a cularine base, are instead metabolized in plants to furnish quettamines through alternate 

benzylic oxidation at C-o, (b) todate, no procularines are known to occur in nature, (c) a synthe- 

tic diastereomeric mixture of procularines (8) was found not to rearrange in acid to cularine 

derivatives, 
7 

and (d) cularines monooxygenated in ring D are so far unknown. Such species would 

have been formed in nature by dienone-phenol rearrangement of a procularine derived from intra- 

molecular oxidative coupling of an oblongine type tetrahydrobenzylisoquinoline precursor. 

Me 

i,R=H z,R=H z,R=H 

2, R = AC g,R=Ac 3s_, R =Ac 
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Quettamine Acetate (3al: -- Rf 0.48 (YeGH-CHZC12-HClg 40:60:trace); nmr (TFA-dl 62.50 (3H, s, GCCCH~1. 

3.19 (6~, s, NMe21, 4.07 (3H, s, a!I$), 5.48 (lH, d, J = 9.7 Hs, B-l), 6.02 (lB, d, J = 9.7 Hz, 

H-a), 7.07 and 7.24 (2H, dd, J = 8.4 Hz, H-5 and 61, 7.36 and 7.76 (4H, dd, J = 8.3 Hz, 

H-2',3',5',6'); ms m/e 354 (5.71, 353 (16.61, 310 (7.4), 295 (11.51, 253 (33.81, 238 (31.51, 181 

(20.61, 174 (20.81, 152 (22.31, 110 (25.81, 58 (1001, and 43 (72.21. 

Methine Base 4: --- of (RNEtZ-CHCIS 5:95); nmr 62.34 (6H, s, NMeZl, 3.93 (3H, s, GCH31, 4.52 (lH, d, 

J = 1.5 HZ, H-11, 5.20 (lR, q, J = 1.1~2, J' = 11.0 Hz, H-vinyl), 5.70 (III, q, J = 1.1 Hz, J' = 

17.7112, ~-vinyl), 5.79 (lo, d, J = 1.5 Hz, H-o), 6.76 and 7.12 (4II, dd, J = 8.4 Ha, B-2',3',5',6'1, 

6.89 and 7.15 (2H, dd, J = 8.5 Hz, H-5 and 61, and part of one H-vinyl overlap with ArH's; 

ms m/e 312 (k!+ll+ (11.61, 311 (Ml+ (55.51, 296 (12.61, 268 (35.41, 267 (1001, 266 (32.11, 121 

(33.21, 107 (11.81, 58 (18.9), and 43 (11.31. 

Stilbene 5: Rf 0.15 (HNEtZ-CHC13 5:95); nmr 62.40 (3H, s, NMenezl, 3.90 (3H, s, CCB31, 6.71 (2H, s, 

H-5 and 6), 6.73 and 7.34 (4B, dd, J = 8.5 Hz, H-2',3',5',6'), 6.96 (lH, d, J = 16.4 Hz, B-vinyl), 

7.28 (&I, d, J = 16.4 Hz, H-vinyl); ms m/e 313 (Ml+(lO.3), 107 (1.6), and 58 (1001. 
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The numbering system adopted here for the quettamines corresponds to that for the benzyliso- 

quinolines. All uv data were obtained in methanol. TLC was on Merck silica gel G F-254 

glass plates, thickness 0.25 or 0.5 mm. NMR spectra are at 200 MHz (F'I) In CDC13 with TMS 

as Internal standard unless Indicated otherwise. 

To ensure that quettamine (3) is not an artefact of isolation, the attempted oxidation of 

oblongine chloride (7) with air in ethanol, or in a mixture of methanol-chloroform, In the 

presence of alumina (or silica gel), furnished no trace of 2. Additionally, treatment of 

quettamine chloride with ammonium hydroxide solution for five days at room temperature 

produced no secoquettamine (21. 
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