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W-From the auial parts of Coffetia spinosissima Gael. (Rhmmamxac 1, two qmtanrry 
bcnzyltctrahydroisoquinoline alkaloids have been isolated. One, was identified ar D-(-)- magna- 
curarine (I), and the stru~ure of the other. which WM named colfetk, atablisbcd as D(-)-l-(4- 
mthoxybaql)-2,2-yl&nuhoxy-7-hydroxy-1 .f3.4-tctrabydroisoquinolitx (II). 

Colleria spinosissima Gmel. is a thorny shrub belonging to the Rhamnaccae family, 
tribe Colletiae, growing wild in a broad area of Argentina. The use of this plant in 
indigenous medicine, principally as a febrifugc, is mentioned by several authors.’ 
The sample studied was collected near Punta Indio, Provincia de Buenos Aires, 
Argentina, in July 1963. The methanolic extract of the dried aerial parts of the plant 
yielded a residue which was taken up in dilute hydrochloric acid. From this solution, 
a quatemary alkaloid fraction was isolated by ion exchange and fractionated by 
countercurrent distribution. Two main fractions were further purified by chromatog- 
raphy yielding two quaternary bases as chlorides. 

One, was identified as D(-)-magnocurarine (I) and the other as a new benzyl- 
tetrahydroisoquinoline quaternary alkaloid for which we propose the name D(-)- 
colletine (II). 

CM,0 

\’ p 
RO Y 'C., 

:I x8 
11’0 

Magnocurarine yielded a picrate, m.p. 185-1855”, which was transformed into the 
quaternary base, Cr,H,NO,, m.p. 2QO-201”, [a]: -97.2” (water). M.p., elemental 
analysis, rotatory power, picrate m.p., as well as the UV and specially the NMR 

1 Part XXII: H. Pozzi. E. %ncbczand J. Comin, TetrahhnZJ, 1129 (1967). 
* This work was supported by a grant from the Comejo Nacionrl de Invertigacionw CientIficas y 

T&micas of Argentina. and by grant GM-119!%42 from tbc National Imtituta of Haltb, U.S. 
Public Health Scrvicu. 

*This author gratefully acknowkd~ a rcsurch fellowabip from the Conscjo Naciorrrl de 
Invutigaciones Cicntlbcu y Ttcnicar of Argentina. 

4 J. Hiaonymus. Plantas D4hicpr. Fkwa Argentina p. 72. JZditaial AtlPntida, BuaKa Aires; 
J. A. Domlnguu, Contribucbnes a ia Materh hfddlco Argentina p. 106, Peter. Bumos Aires 
(1928). 
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spectrum (Fig. 1), suggested identity with magnocurarine. This was proved by 
direct comparison with an authentic sample of L-(+>magnocurarine: the IR 
spectra of both the quatemary bases and the picrates were identical. The mixed m.p. 
of the picrates showed a marked depression: this being due to the fact that both 
samples were enantiomers and the racemic picrate melts at 174”P 

Colletine was obtained as a crystalline chloride that could be recrystallized from 
ethyl acetate+thanol, m.p. 130-132”, [z];?p - 132.8” (ethanol). It analysed for the 
molecular formula t&,H,NO,ClH,O, including two Me0 groups. The UV spectrum 
suggested a benzyltetrahydroisoquinoline skeleton, and its bathochromic shift in 
alkaline solution showed the presence of a phenolic OH group. This was confirmed 
by an NMR spectrum in DMSO which shows a singlet at b = 9.2 disappearing on 
addition of D,O.” The NMR spectrum in trifluoroacetic acid (Fig. 1) was very 
similar to the spectra of other quatemary benzyltetrahydroisoquinoline alkaloids 
with three oxygenated substituents (coclaurine-type).’ 

To confirm the substitution pattern, colletine chloride was transformed by ion 
exchange into the iodide, C,H,NO,I, m.p. 169-173”, which on treatment with Me1 
in methanolic KOH gave the iodide of 0-methylcolletine, m.p. 136+138”. This 
product proved to be identical to (-)-0,Odimethylmagnocurarine iodide (III), 
obtained by a similar treatment from (-)-magnocurarine, by comparison of the 
IR spectra and R, values. Thus, the substituents in colletine are placed in the positions 
6.7 and 4’. The position of the OH group and the two Me0 groups was determined 
through the NMR spectrum. 

The NMR spectrum of colletine chloride (Fig. 1) shows two quaternary N-Me 
groups (singlets at b = 3.22 and 348; 3H each), and two Me0 groups (singlets at 
6 = 3.97 and 4.00; 3H each). As a Me0 group on carbon 7 of tertiary and quatemary 
benzyltetrahydroisoquinoline bases give signals at b = 34U-360, due to a confor- 
mational effect on ring C, ‘-11 the only possible structure is II. 

This was confirmed by synthesis. Racemic colletine iodide was synthesized 
following the usual Bischler-Napieralski path,” and comparison of the IR and NMR 
spectra and R, values showed the identity of the synthetic and natural products. 

The absolute configuration of (-)-colletine was established in the following way. 
Ferrari and DeulofetP demonstrated that (+)-Q-methylarmepavine has the L-con- 
figuration. Its methiodide (0,Odimethylmagnocurarine iodide, III), m.p. 136-138”. 
has an [a]: +I 19” (MeOH). As already mentioned, (-)-colletine iodide can be 
transformed by methylation into the same product, [z]z - 106.4” (MeOH), and the 
same occurs with (-)-magnocurarine : [r]E - 114.8” (MeOH). Hence, both alkaloids 
isolated from Colleriu sphosissima have a configuration opposite to that of L-(+)-O- 

methylarmepavine, that is, they belong to the ~-series; their assymmetric carbon 1 
has the R cotiguration. 
s hf. Tomita and H. Yamagvzhi, 1. Pharm. Sot. hpn 73,495 (1953); Chcm. Absfr. 48,337s (1954). 
e 0. L. Chapman and R. W. King, /. Am. Chem. Six. 86.1256 (1964). 
T E. Sanchez and J. Comin, An&s Asoc. Qulm. Agenha in press. 
* D. R. Dalton. M. P. Cava and K. T. Buck, Tefraludron Lrtters 2685 (1965). 
* M. Tomiu, T. Shingu, K. Fujitani and H. Furukawa. Glum. Phrm. &I/., T&lo 13,921 (l%n 

I0 H. Furukawa, T.-H. Yang and T.-J. Lin, Y&g&u Zasshi 8!& 472 (1963. 
I* D. H. R. Barton, R. H. Husc and G. W. Kirby, 1. Glum. Sot. 6379 (1965). 
‘I B. Franck and G. Bbchke. Lie&s Ann. 668,145 (1963). 
” C. Fcrrari and V. Dculofeu. Tcrrahe&on 18,419 (IW2). 
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EXPERIMENTAL 

M.ps arc u11oon&tbd. Mkoanalyacs were palormai by Dr. B. B. de Dcfcnari and by Dr. A. 
Bcrnhardt, Mtllkim, Germany. UV rpcctra: EtOH in a zehs RPQ 20C spsclrophotomtcr; IR 
spaztra: a &&in-Elaur 137B ktrumcnt, in nujol mulls; NMR spectra: in bitluorouxtk acid 
soln in a Varian A-60 spectrometer, with TMS u internal standard. Optical rotations: a Rudolph 70 
polarimetcr; Ion nchangt r&u: Amberlitc IRA-400, hydroxide form, and Amberlitc IRCSO, 
hydrogen form, unks~ otberwk stated ; Rpa chromatography : Whatnmo 1 paper and the following 
solvent systems: n-butawl-AcOH-wata 10:1:3 (A) and t-butanol-baxcnewatcr 3*1:1:2 (B). 
TLC on “Aviad” cdlulme powder and the solvent system AcOEt-t-butanol-water 4:2: 1 (C). 

Exrraction and SepIamrknl. The aaid pelts of Colida lp&w- wac &id 8t 70” and 5ndy 
ground. A 3-O kg saaapb was tbm cxtmztd continuously, tka.t with light petrokum aha and thaw 
with MeOH. The McOH cxtrau wu evaporated to dryna &I wcw) on Bltaxxl and the residue 
tak~upin3~lof@lNHCl. Theraul~gtwpenrion~Idt3dryr~t4”~~taad. ThefIltrate 
wasextrrctedwitbethyl~Mdthenbrou%rttopH7with~ooexchngcrrsin: apptfonnal 
wasdka&d . To the Bltmte., enough anion exchange ruin wu added to bring the pH to 10. The 
rlluliDcsolnwu~adwithlu)mlcptionarchrngcnsinuntilthcsupana~teoln~veangrtiva 
Mayer’stut. Tbarrsin~thenprclcedin~column.~oughlywuhsdwithantcr.md~q~ 
baaadutaIwith1NHCI. TheaddduatawaaputiallyDsutrakdwithanionachan~rainand 
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evaporated to dryness In wcuo. The inorganic salts were eliminated by repeatal treatment with 
abs EtOH. The purified residue (I 1 g) contained two main alkaloids, R, 0+65 and 07s (A). They 
were separated by a 180 transfers countercurrent distribution between @lN HCl and n-butanol. 
Four fractions were obtained: fraction 1 (41.7%. tubes 149) contained non-alkaloidical material; 
fraction 2 (17.3 %, tubes 50-70) was formed mainly by the alkaloid R, @6S (A); fraction 3 (14.3 %. 
tubes 71-90) was a mixture of both bases. and fraction 4 (20.7 %. tubes 91-180) contained the alkaloid 
R, 0.75 (A). 

Fraction 2 of the countercurrent distribution (l*lOg) wan dissolved in EtOH (29ml) and 
chromatographed on alumina (100 g; Wodm, neutral, grade I). Elution with the same aolvcnt gave 
a fraction (620 mg) containing pure magnocurark chloride. Part of it (88 mg) was dissolved in 
water (1.0 ml), and an aqueous soln of sodium picrate added. A gummy ppt was formed which 
crystallized on cooling (104 mg). and was razystallized from acetone-water, m.p. 185-18SS”, mixed 
np. with a sample of ~(+>magnocurarinc picnte: 161-181”; and IR spa%a identical. 

From tbia piante (48.S m@, magnoarrark was obtained by dissolving it in acetone-water 2:3 
(10 ml), percolating the soln through a column of anion exchange main in the HCO,- form (2.0 ml). 
and duting with the same solvent. The duate was conocntratcd In txrcno to dryness. The residue 
(3I.S mg) was crystallized from MeOH-water, m.p. 20&201’, [ag -97.2’ (c. 066, water); UV 
spectrum: Lx 224 and 283 w (logep.= 4.10 and 3.55)); IR spatrum: identical to that of an 
authentic sample; the NMR spectrum is shown in Fig. 1; R, 0.65 (A), O-46 (B), 0-1s (C). (Found: 
C, 68.6s; H, 7.70. Calc. for C,,H,,NO,: C, 68.86; H, 7*(X%.) 

D-( - )-Collerine chbrti (II) 

Fraction 4 of the countcxurmn t distribution (600 mg) was dissolved in EtOH (1.0 ml) and 
chromatographed on alumina (SOg; Wodm, neutral, grade I). duting with the same solvent. 
Evaporation of the eluatc gave a residue (570 mg) that was recrystallized from A&Et-EtOH, mp. 
130-132” (Kofla block), [ag -1328” (c. 147, EtOH); UV spectrum: ksu 227 and 284m~ 
(log emax 4.22 and 3.69); UV spectrum in alkaline soln: lrwx 253 and 303 w (log dnu 3.91 and 
3.73); the NMR spectrum ia shown in Fig. 1; R, @75 (A). 059 (B), 021 (C). (Found: C, 6284; 
H, 744; N, 3.65; 0, 1685; Cl, 951; McO, 16.88. C,.H,,NO,Cl~H,O requires: C. 62.55; H. 
7.35; N, 3.65; 0,16.67; Cl, 923; 2McO. 16*16x.) 

D-( - )-ColIcrine Iodti (ID 

Collainc chloride (82 mg) was dissolved in watct (14 ml) and percolated through a column of 
anion exchanger (2Q ml). The alkaline duatc was ncutralizzd with aqueous HI and evaporated IO 
dryness. The residue (92 mg) was recrystallized from isopropanol-MeOH, np. l-173”; R, O-75 
(A), @S9 (B). (Found: C, 52.72; H, 580; N. 3.09; I. 2804; McO. 13.42; OMe. 8.42. C,,H.,NO,I 
requires: C, 52.75; H. 5.76; N, 3G8; I. 2787; 2Md3.1363; 2(N)Me, 7*84x.) 

D-( -)-O,O- D&ncfhylmqnmwurlae bdi& (III) 

(a) i?om collerfne km’&. C~Uetinc iodide (22 mg) was dissolved in OSN mcthanolic KOH 
(OS ml) and Me1 (0.5 ml) added. The solo was rdhixcd t hr. OSN mthrnok KOH (@S ml) and 
MCI (0.5 ml) added, and &luxcd another ) hr. Tbc soln was evaporated to dryness and the ddue 
taken up in chf. The chf soln was dried and the solvent removed to give a residue (194 mg) which 
ruxyrtallixd from McOH aa nudla, mp. 1365-138Sa, [a&’ - lw4” (c, 098, M&H); IR ~p&tNm: 
identical to that of product (b); R, @79 (A), 064 (B), @41 (C). 

(b) From B( ->tmpocur~&u. To a suspcnaion of D_(-)-magnoarrrriae (22 mg) in @RJ 
mcthanolic KOH, Me1 (@S ml) was added. The mixture was rctYuxcd 4 hr. @SN methanolic KOH 
(0.5 ml) and MCI (@s ml) was added, and rcfluxcd anotha i hr. The aoln was workd up in aa in 
case (a), yidding neutka np. 136-138’. mixed np. with prod- (a) 136138”. rag -114.8” (c. 
@76, MeOH); IR spaxrum: identical to that of product (a); R, @79 (A), 064 (B). @41 (0. 

(+)-4’0h4erhyhqvwcurar~ k&de (II) 

fiis was syntkizcd according to Franck and Blaschk~.~’ m.p. 188*S-191.f (lit. 18%19@‘); IR 
w (McCN): identical to that of cAlctine iodide; NMR rpaarum: idcstical to that of col)dias 
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iodide; R, @75 (A), 059 (B). (Found: C, 52.48; H, 568; N. 2.96. Calc. for C,,H,NO,I: C, 
5275; H. 5.76; N. 3+8’/,.) 

Ac&nowle@7wm-We arc indebted IO Prof. V. Dculofeu for helpful dixussions. The authors 
thank Prof. J. R. Rice, Melbourne. for a sample of ~-(+)magmxurahe piawe. and Prof. B. 
Fran&. Kid, for a sample of (+)4’-@mthylcoclaurine. Thanks are due aho IO Dr. M. Tusalkish 
for help in the collection and clauifhtion of plant material. IO Prof. A. Paladini for countercurrent 
distribution facilities. and to Prof. 0.Oraz.i for some of the NMR spectra. 


