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Mrrrtincz (Pcia. Rucnos Aucz). Argentina 

Abstnxt . .From A. ousrraie the following alkaloids were isolated: from the acreal bark ohvacinc and 
(I) guatambuinc; from the hcartwood. ohvacinc and a base m p. I86 188 present in very small 
amounts: from root bark, olivacmc. ( - ) guatambumc (u-alkaloid C), ( ) guatambuinc and ulcine; 
from root hcartwood, olivacinc. ( : ) Guatambuinc is N-methyl-tctrahydro-olivacinc. The products 
of the Hofmann dcgradatmn of the last base arc identical wtth those obtamcd from ulcme, a result 
which correlates both bases and dcfinitcly establishes ~hc structure of f t f guatambuinc (111) and 
olt~actne (I). 

Aspihperma austtaie Mull. Argov. is a species with a wide distribution in South 
America. It is found in the northern part of Argentina, the plains of Bolivia, in 
Paraguay and in the Southern and Central Brazil. 

The only recorded chemical study on this species is the work done by Orazi, who 
found aspid0s~rminc.l 

From plant material collected around Corumha (Brazil) and Loreto (Province of 
Misiones, Argentina), the following known alkaloids were isolated from A. australe: 
from the stem hark, olivacine and ( : ) guatamhuine; from the hcartwood, olivacinc 

and a base m.p. 186-188” present in very small amounts. From root bark, olivacinc. 
( t ) guatambuinc (u-alkaloid C) and uleine. In a new sample of root bark (. ) 
guatamhuinc ws found. The root hcartwood yielded ohvacinc. 

Paper chromatography showed that ulcine was also present in heartwood and 
root wood and guatamhuine in root wood. Asidosperminc could not he dctcctcd in 

any of these sources. 
These alkaloids have been isolated from other species of Aspidosperma, olivacinc 

from A. olicacew? and A. ~~~~ip~t~~~at~~~ ulcine from A. ulei’ and A, olkaceumf 
and ( - ) ~uatambuinc from A. uiei (where it was named u-alkaloid C)4 and from 
A. lonppeticdatum.3 

The cxperimcnts described in this papeti showed that olivacine has structure (1) 
and is a mcmbcr of the class of pyridinc-carhazole alkaloids to which ellipticine (II) 

10. 0. Omri, An. ~.wr. Quint. Arg. 34, 1% (1946). Dr. Orazi has rnformcd us that the plant specimen 
cm~loyed in hts work has now been rdentified as A. polvnruron. 

* J. Schmutr and I’. tfunrrkrr. Phttmrrr. Arto Hclr. 33. 341 (1958). 
s P. Carvalho-Fcncira. G. 8. Martm 8ctloio and 1. Schmutz, Experirnrk IS, 179 (1959); P. Carvalho- 

Fcrrcira and G. B. Marini fk~to10. Ann. C’hrm. 49. 869 (1959). 
’ J. Schmulr, F. Hutwker and R. HI~I. Ii& Chim. Arfa 40, 1189 (1957); J. Schmutz and I:. Ilunzlkcr. 

Hrlr. Chim. Arro 41. 2BR (19%). 
3 Advance information was gwcn by M. A. Ondctri and V. Dculofcu. Trrruhcdron i~ffrrs M. 7. I (1959): 

Ibid. No. I. 18 (196% 
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and methoxy-ellipticinc also belong6 (-:.) Guatambuine is N-methyl-tetrahydro- 

olivacinc (III) and is easily obtained by catalytic hydrogenation of the methiodide of 

olivacine. 
The reverse transformation was also cffcctcd; ( : ) and (+) guatambuinc were 

dehydrogenated to olivacinc, by boiling with palladium in diphenyl ether, confirming 
again that both alkaloids have the same carbon skeleton. 

VII 

llJ 

IX 

The structure of guatambuinc follows from its Hofmann degradation. When the 
methiodidc of (+) guatambuine was boiled with strong alkali in ethanol, two bases 
were obtained that could be separated by chromatography on alumina. They were 
difficult to crystallize and after the xparation, without any further purification, were 
treated with methyl iodide and transformed into two different methiodidcs. 

One mcthiodide melted at 262-263” and gave a typical carbazolc U.V. spectrum. 
The base from which this methiodide derives was a saturated compound. When it 
was submitted to catalytic hydrogenation prior to the treatment with methyl iodide, 
the same derivative melting 262-263O was obtained. 

The other base gave a methiodide melting at 284-285”. This methiodide had a 
modified carbazolc U.V. spectrum and its I.R. spectrum showed the bands charac- 
teristic of a vinyl group. When this base was first hydrogcnatcd and trcatcd with 
methyl iodide it yielded a new mcthiodide, m.p. 287.,288”, with a typical carbazole 
U.V. spectrum, showing that in the unsaturated mcthiodide there was conjugation 
between the vinyl group and the carbazol nucleus. 

This new methiodidc (V) was found to be identical with a methiodide m.p. 30& 
303’, obtained by Schmutz er al.’ in their studies of the Hofmann degradation of 

’ S. Goodwin. A. F. Smith and R. C. Horning./. Amer. Chrm. Sot. 81, 1903 (1959); R. H. Woodward. G. A. 
lacohucci and F. A. Hochwin. Ibtd. El. 4434 (1959). 
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uleine. The identity of both mcthiodidcs was proved in the following way: (a) a 
methiodidc prepared by us from ulcinc following the method of Schmutz and co- 
workers’ had a m.p. 295 296’ and when mixed with that obtained from guatambuine 
(m.p. 287-288”) gave a m.p. 288-290”. Both mcthiodides gave identical U.V. and I.R. 

spectra; (b) the mcthiodide m.p. 287-288” from guatambuine, on further degradation, 
as described in the experimental part, loses one atom of nitrogen and gives products 
(VI) and (VII), idcntical with those obtained from the methiodide from uleine. 

Hiichi and Warnhoff have shown without doubt that the compound obtained 
after two Hofmann reactions from uleine has structure (VI) and this led to the structure 
(VIII) for the alkaloid. This means that the structure of the methiodidc, which is a 
common degradation product of ulcinc and guatambuinc must be V and that the 
vinyl base obtained from guatambuinc mcthiodide is IV. This is proof of structure 
(III) for the last alkaloid and of structure (I) for olivacinc. Structure (I) has already 
been suggcstcd by Woodward and Iacobucci” as a result of their proposal of a common 
intcrmcdiatc (IX) in the biogenesis of ellipticinc (II) and ulcine (VIII). The same 
intermediate could play a role in the genesis of olivacine (I) (Bond c--N is broken, c 

joins a; h joins N). Structure (I) was also proposed by Marini Bcttolo and SchmutP 
because of the similarity of certain physical properties of olivacinc (U.V. spectrum, 
pK) when compared to synthetic 4_methyLpyridocarbazolc, and also on biogenetical 
grounds, based on the open chain intermediate proposed by Wcnkerti” as a link in the 
formation of indole alkaloids. 

Structure (I) for olivacine has been fully confirmed by its synthesis by Schmutz 
and Wittwerlt and by Wenkert.l* 

Guatambuinc is the product of reduction and N-methylation of olivacinc. The 
asymmetric carbon atom is located in a position which explains why the Hofmann 
degradation of (-:-) guatambuine gives the same inactive mcthiodide (V) as the racemic 
base. It is interesting that in A. ausrrale two optical isomers and the racemic form of 
guatambuine have been found. While reduction of the pyridinc ring may be a non- 

enzymatic process (which could explain the formation of the racemic form), it is 
obvious that this is not the case for the N-methylation, which must proceed through 

some specific enzyme system present in the plant. 

EXPERIMENTAL 

All mp. arc uncomcted and were determmcd in the Kofler block, except when specified. Paper 
chromatography was employed IO follow the distribution of alkaloids rn the extracts and in the 
fractions elutcd in column chromatography. The system used was a mixture of mcthyl-isobutyl- 
kctonc: butanol(7: 3) saturated with Mcllvaine buffer. pH 4. The R, of the alkaloids were: olivacim: 

0.13; guatambuinc (u-alkaloid C): 0.39; ulcinc: 0.69. DragcndortT reagent was used IO develop 

the spls. Ultra-violet spectra. cxccpr when noted, wcrc recorded in absolute ethanol. 

Exrracrion of rhe alkalokls 

Root bark. Two kilogammcs of ground root bark wcrc well extracted with 4.5 1. methanol, 

repeating the extraction five times, and a sixth time with methanol containmg 27; acetic acid. The 

’ ct. Buchl and E. W. Warnhoff. 1. ~ntcr. C’hem. Sot. 81.4433 (195Y). 
’ R. B. Woodward and G. A. lacobucci. Private commumcalion 
’ G. B. Marini &ltolo and J. Schmuu. ?I&. Chim. Acru 42. 2146 (1959). 

I* I<. Wcnkert. f-rprrlmrio IS, 165 (19S9): E. Wcnkert and N. V. BrmSi.l. Amer. Chcm. Sot. 81. 1474 (1959). 
*’ J. Schmutt and H. Wntwcr. He/c. Chum. Acre 43, 793 (1960). 
I* I.. Wenkert. Paper presented at the Ir!PA<‘ Symposium: The Chcccstr,v of hbrurul Producrs. Australia. 

Augur1 IY60; /. Rmrr. C-hem. Sur. In press. 
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combined mcthanoiic extracts wcrcconccntratcd in vacuum to 600 ml and poured with good agitation 
into a mixture of 1Kx) ml water and XK) ml acetic acid. An insotubk product appeared which was 
filtered (Super-ccl filter-aid). and the residue was washed well wrth 15% acetic acid. 

The filtrate was extract& twice with petroleum ether (b.p. 40-60’). cookd to 5’ and made alkaline 
to pH 10 1 I with 50% sodium hydroxide. avoiding an increase of temperature. A gummy prccipi- 
tate formed. which was separated from the solution. The alkaline solution was extracted with 
Ether until it gave a negat~vc Mayer’s test. 

The gummy precipitate was shaken with ether scvcral times. The ethereal extracts were joined 
(6 1. in total). filtered, dried with sodium sulfate and concentrated to 400 ml. A yellow solid precipr- 
tatcd. which after filtcrtng and drying weighed 4 g. m.p. 309 -314’. Th+z filtrate was agatn con- 
centrated to 100 ml, when a new yellow precipitate was formed and collcctcd, 1.1 g, m.p. 220-240”. 
The filtrate was then concentrated to dryness. the residue wetghing 10 g. 

The insoluble reslduc from the gummy prccipltatc, after the extraction with ether. was dissolved 
in a mixture of boo ml water and 100 ml acetic acid, filtered from an insoluble residue and the filtrate 
made alkaline to pti 10-I 1. when a prcclpitate form& agam. Without separation, precipitate and 
solution were extracted with ether and the process described above was repeated. 

On concentration the ethereal extract yielded a first crop of yellow crystals that after well washing 
with chloroform. weighed 507 mg, and m&cd 308 312‘. On further concentration, a second crop 
of 91 mg. m.p. 234-237 , was collcctcd. On evaporation to dryness. a residue of I500 mg was obtained. 

Olicwcine (1). The two batches of yellow crystals melting 3011-314’ wcrc united and rccrystallizcd 
scvcral tlmcs from bodtng ethanol. Yellow short prisms melting 314 316’. (z):” : 0,. (Pyridine). 
U.V. spectrum: il,,. 224 ml’ (r 24,300); 238 rnp (21,300); 276 m/c (50,600); 287 rnii (71,400); 
292 rnp (67,000); 314 ml’ (4600); 329 me (6250); 375 rn!f (4600). In acid (HCI) absolute ethanol 
1 max 242 mp (28,600); .306 rnc4 (77,000): 35Omlr (6200). (Found: C, 82.8; H, 5.7; N, 11 3. 
Cak. for C,,H,,N:,: C. X2.8: H, 5.7; N, 11.3). 

All thcsc data arc in agreement with the propcrtics of ohvacinc described by Schmutr and 
HunzJkcr.’ 

These data arc almost identical with those of ellipticinc, but I.R. and NMR-spcctrd of both bases 
wcrc different.’ 

( . 1 G’wfambuinr (u-alkaloicf C) (ill). R~~stallizatlon of the 1.1 g of the crude product melting 
22&240” descrtbcd above, from ethanol 95:;. gave crystals with m.p. 235-237”. They were mixed 
with those melting 234.235” from the second batch and recrystallized (7OOmg) several times from 
ethanol. Long prisms (32 mg) melting 245 248”. (7.):’ -.. 112” ~3” (c, 0485. Pyridinc). U.V. 
spectrum j.,., 240 m/r (6 41.300); 250 rnp (31.300): 262 m/r (22.700); 299 m/r (19,300); 330 m/r 
(43CQ. No displacement of the bands was observed in acid absolute ethanol. I.R. spectrum in 
ptassium bromide was identical to the I.R. spectrum of ( - ) guatambuinc (u-alkalord C). (+) Gua- 
tambuinc was also obtained when 10 g of the residue left on evaporation of the ethereal extracts, 
from which olivacme and crude (.i ) guatambuinc have already ban separated, were dissolved m 
20 ml warm bcntrne and the solution was cooled. Two hundred and fifty miligrammes of crystals 
m.p. 227-231 wcrc obtained. which on recrystallization from ethanol melted 243 244O and wcrc 
charactcrued as ( . ) guatambuinc. 

(--) Urine (VIII). The bcntcnc solution remaining after the separation of (-e ) yatambuinc was 
chromatographcd on 34Og of alumina (Woclm. activity II-III) and clutcd with benzene, bcrucne 
chloroform, chloroform and chloroform ,mcthanol. When chloroform was employed. fractions 
gwing on paper chromatography one aikaioidal spot, Rr O-69, were collect&. On concentration of 
those fracttons, crystals mcltmg 72-76’ (Kofler) and 118-121 @pillar) wcrc obtain& (or ,i 11.5 
chloroform. U.V. spectrum: i.,., 307-308 m(r (c 17,ooO); 316 m/c (17,ooO). Schmutr CI al.’ give a 
m.p. 76 80 with further sohddic!tion and melting at I I5 118 . 

L’lcine hydrochloride. Prcparcd as dcscribcd’ it had a m.p. 239-241* in agreement with the m.p. 
241 242’ given in the literature. U.V. (ethanol 95%) J.,,, 308-309 rnp (c 19,300). (Found: C, 
48 1; H, 7 7; N, 9.2. Cak. for C,,H,N,CI.H,O: C, 67.4; H. 7%; N, X.7). 

The mcthiodidc melted 204-206”. as ckscribcd for ukine mrthiodide.’ 
Rooi wad. Oiiwrinr. Three hundred grammcs of the heartwood from the root of A. ausrraic 

was extmctcd and worked as described from the root*s bark. 
were ~solatcd. 

Pure olivacine (I SO mg) m.p. 315.. 317” 
The rcsiducs remaining after the removal of olivacinc gave on paper chromatography 

spots corrcspondmg to olivacinc. guatambuinc and uleine, and wcrc not further examined. 
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Stem bud. Olkwcine ( .L Jpukmbuitu and ulcinr. Ground aercal bark (1.8 kg) from A. ousrrak 
were ex~racIcd as has been described for rhc rmt’s bark. The ethereal extract on fim conccnlralion 

gave 7.05 g of crude olivacinc (m.p. 308 314 ) which was idcntifml in the usual way. 
On further concentration. another crop of crystals mching 21&220” (795 mg) was obtained. 

Evaporallon was conIinucd IO dryness. leaving a residue of 4.59 g. When this residue was tnated 
with chloroform, the IargczI part dissolved, lcaving an insoluble portion of 380 mg (m.p. 218. 222”). 
which was urutcd IO Ihc second crop. On scvcral rccrysIallizatlons from ethanol YST;. 240 mg of 
long prisms, m.p. 227 228 , were obtained. (&,‘.’ !.o” IJ.V. spectrum d,.. 240 mp (F 41,ooO); 
250 ml’ (30,700); 262 m/d (22.700); 2yY m/r (19.800): 330 mp (4370). I.R. sFIrum. recorded on a 
potassium bromide pcller, was idcnlical IO that of ( 1 ) guatambuine. 

The rcmammg chloroform solution was then subjected IO chromatography in a column conuining 
140 g of ncutml alumma and clutcd wiIh chloroform contaming increasing amounts of methanol. 
The first fractions clutd with chloroform 0.2”; melhanoI, gave on evaporation and rectystallizarion 
from methanol. 14 mg of a base m.p. 74 80 (104” capillary). which PVC a hydrochloride m.p. 239- 
241 (sintcring from 234 ) which did not depress 1hc m.p. of pure &me hydrochloride. The b.V. 
spectra wcrc also Idcntxal. The mlddle and last fractions. clutcd with chloroform 0,2:4 methanol. 
gave a spot shoumg the presence of guatambuine. They wcrc collcc~cd. evaporatd and rccrystallirrd 
from 95P; ethanol; long prisms mcltrng 225 227’ ; (x):,” i 0 U.V. spectrum identical IO ( : ) gua- 
tambuine. 

Roof Iwrk. ( ) Gwfcmlhuine. A sample of 2 kg of root bark of A. c~u~rrolecollcctcd near CorumM 
(Lka7ilJ was ex~mctcd and processed as described. The first crop of cryslals from the ether cxIracIs 
yielded 6 g of rather pure olivacine m.p. 316 320”, and the second crop, 1.65 g of impure crystals, 
mclIing 213 233’. The last crystals afIcr several crystalhzatlons from ethanol 95 9,;. gave 520 mg of 
long prlstns m.p. 247 -248 (zJ:,@ 106’ 1. 2 (Pyrldinc). U.V. spectrum i.,., 240 m/r (r4l.IMO); 
250 m/c (,3l,ooOJ; 262 ml’ (22.200); 299 ml4 (19.200). 

Twenty-five mtlhgrammc? of the abobc base. mlxcd with the same amounI of ( - ) guatambuine, 
gave on crystalhzation from ethanol. 35 mg of the rawmlc base. h4.p. 224-225’. (I); : 0‘. From 
the mother liquors of the ohtcntton of ( ) guatambuine. 40 mg of racemlc ( : J guatambuinc were 
obtained. M.p. 224--225 ; (IX):’ .i.o’. The residue of the cthcr CXI~JCI. after separation of the 
olivacinc and gualambuim. shoucd on paper chromatography the presence of those bases and ulcinc. 
It was no1 further examined. 

Hearrwn~d. Olirucinc, base m.p. 186 188 . Two kllogramma of well ground hcarIwood were 
cxIrzcIcd with methanol and worked up in the usual way. The ether extracts on concentration 
y~cldcd 360 mg of Impure olivacinc. m.p. 306 312‘) which after scvcral rccrysIalliLaIlons from ethanol 
9S . 250 mg of pure olivacmc with m.p. 315 317’ wcrc obtained. After separation of the olivacine. 
Ihc ether solution was cvapon~cd to dryness and a residue of 3.5 g was obtained. This rcsiduc was 
treated with chloroform, filtered from an insoluble crystalline fraction. consisting of impure olivacinc 
(217 mg. m.p. 307 310 1 and the chloroform SO~UIIOII was chromatographcd on a column of 80 g of 
alumtna (aclivily 11-111). 

The tint frdctrons clutcd with chloroform gave on paper chromatography one spot. with R, 0.62 
which was diticrcnr from the usual alkaloids. Evaporation of these fracrlons gave a very small amount 
of a base. which rr!rysIallrrcd scvcral times from methanol. mdid 1X6-188 , with ). m.S 30s mlr 
(t 17,000. calculated for a molecular woght 266 identical IO ulcinc). which gives a yellow brown 
colour with Kclkr’s reagent. a weak violet colour with ccrlc (III) sulphatc and a pcrmancnl pink 
colour wlrh conccnIr.rtA sulphurlc acid. U.V. spectrum and colour &ctlons arc-very slmildr to 
those of ulcinc. 

Paper ChromaIography of the solutrons left after scparatlon of Ihc crysIallmc alkaloids showal 
that uleine was prr%nI In the cxIracIs. 

Olicucine merhidiclu. Five hundred mdllgrammcs of ohvacinc ucrc dissolved m the minimum 
amount of boiling ethanol 95 Pi and 5 ml methyl iodide addd. The olivaonc mcthiodidc starts IO 
prcclpilafc in cfyslalhnc condilion very soon. AfIcr 30 min the suspcnston was coo!cd and 600 mg 
of yellow long prisms collccIcd. Rccryslalliralion from methanol gave long prisms mclting above 
340’. with darkening from 31.5 (Found: C. 55.2; H. 4.4; N. 7.4: I. 32.1. C,,H,,N,.CH,I rqu~rcs 
C, 55.6; H. 4.4; N. 7.22; I. 32 6). 

N-merhyl-frfruh~rlro~licucinr or ( : )~yuukm~/~ine (III). Four hundred milligrammcs of ohvacinc 
methlodldc wrrc suspended in 300 ml ethanol 95 “1. 80 mg of platinum OXI& catalyst added and 
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reduced for 4 hr at 3 atm, the solid dusolving in about 2.5 hr. After filtering. the solution was 
conccntr~tcd to 25 ml, 275 ml water added, alkalin&d with 2 N sodium carbonate and extracted 
with ether. The ether extract was well dried. evaporated. and the residue. when crystallircd from 
ethanol 95 ’ ’ ,L. gave 201 mg of a crude product mcltmg 220-223”. After several recrystallirations from 
ethanol, II m&cd at 223-225’. Its U.V. spectrum had Lx 240 rnp (c 41.100); 250 rnp (30.700); 
262 m/r (22.200); 2Y9 m/r (l9.200); 330 rn@ (4120). With ethanol hydrochloric acid, the typical 
hyperchromic ctfcct given by guatambuinc was observed. without displacement of the maxima. I.R. 
spcxtrum identical to ( : ) guatambuinc. (Found: C. 82.3; H. 7.9; N. 10.6; NCH,, 5.3: C(CH,). 
11.1: N.IS., 262 C,.HJG, rquircs C.81.7; H.76; N, 106; NCH,. 5.6; I C(CH,). 11.3; NE, 
264). 

Oliwone h,v ~~hyirqqcnarion of ( ,i ) guromhuinr One hundred and twenty-five mtllrgrammes of 
Adams platrnum catalyst were suspended in 5 ml diphenyl ether and reduced One hundred milli- 
grrmmcs of ( i ) guatambuinc was added and whtlc mtrogen was bubbled the suspension was boikd 
for X0 min. It was then cooled. ether and 2 N hydrochlorrc acid were added untrl two phases formed, 
and the water phase was well extracted wrth ether. It was then made alkalicn to p)l I I and cxtractcd 
agam wnh cthcr. This second ether extract was dried, evaporated, and the crystalline residue sus- 
pcndcd III chloroform and tiltercd. The 25 mg of crude crystals collcctcd were rccrystalhrcd from 
ethanol; m.p. 313 316’. They wcrc tdcntificd as ohvacine by mrxcd m.p. and U.V. spectrum. 

( : 1 Guurunrhuine nwrhioddc. To I .I g of ( . ) guatambuinc dtssolvcd in boiling ethanol, 10 ml of 
methyl Iodide were added and boiling continued for 30 mm. After cooltng. 1.5 g of long prisms 
could bc collected. M.p. 299-301“. whrch was not changed by further crystalhration. (Found: N. 
6.X; I. .30 8. C’,.H:,N, CIIJ rqurrcs: N, 6.8; I. 31.2). 

Ho/mantt dqruukrion of ( : ) ~uutumhuine merhiodide. Guatambuinc mcthmdrdc (I.71 g) was 
suspcndcd in 400 ml ethanol contauung 40 g of potassium hydroxide and boiled for 6 hr. The 
solutmn was then conccntratcd in t’uc~~u to 50 ml. 350 ml of water were added and extracted unh 
ether. The ether extracts. after washing urth water and drying. were concentrated to dryness. when a 
rcsrdue of I.24 g was obtained. Paper chromatography showed the presence of two bases, which wcrc 
dlrsolvrul m chloroform and submtttcd to column chromatography. on 80 g of alumina. 

‘I’hc column was first clutcd wrth chloroform and then with chloroform containmg increasing 
amounts of methanol. When chloroform wnh O.OS”/, methanol was cmploycd. the fini fractions 
contamcd a base whrch gave a spot wrth H, 0.61. When the methanol content was incrca.scd (0.5 T/L) 
a new base. unh R, 0.34, was clutcd. 

The fracttons containing the first base wcrc joined and cvaporrtcd, giving a syrup which was 
dissolved m a small amount of ethanol, an cxccss of methyl iodide added and refluxcd for 15 min. 
Five hundred and sixty-seven mdhgrammcs ofcrudc mcthiodrdc. m p. 257 258’ wcrc obtained. After 
scvcral recrystalhratrons from ethanol 95 7;. it gave long prisms mclling 262-263 ; d,.. 240 m,u 
(r 44.800); 250 m!c (32.600); 260 m/r (20,YOO); 297 rnp (16,700). When this Sara base was subjcctcd 
without further purifiation to hydrogenation with Adams catalyst in ethanol and treated with methyl 
iodide, the same mcthrodidc product was obtained (Mixed m.p.; U.V. spectrum). (Found: C, 56.Y; 
11, 6 2; K. 6.4; I. 30.5. C,,H,,IS, requires: C. 57.1 ; H. 6 0; N, 6.6; I, 30.1). 

The fractions containing lhc base with R, 0.34 wcrc also evaporated and the residue botled with 
methyl icxhde in ethanol. Three hundred and ninety-two milligrammcs of merhiodde were obtained, 
m.p. 278-279 Rccrystalhred scvcral times from 95s; ethanol. long prisms m.p. 284 285’ were 
collected. U.V. spectrum i.,., 241.242 m/r (r 39,000); 280 mlc (26.800). (Found: C, 57.4; H. 
5.7; N, 6.Y; I. 30.3. C,,H,I N, requires: C, 57.1; Il. 64; N, 66; 1. 30.1). 

When the rcstduc obtained by evaporation of the fractions with base R, 0.34 was hydrogenated 
with Adams catalyst rn ethanol and then treated with methyl iodide, the mcthiodidc (V) after several 
rccrystatlirations from ethanol melted at 287 288’,. U.V. spectrum i,,., 240 m/l (c 47. 500); 250 rnp 
(31.600); 260 m/c t20.000); 297 mlr (21.200). (Found: C. 57.1; 11, 64; N. 6.2: I. 30.3. Calc. for: 
C,,H,,IN,: C, 568; H, 6-4; N, 6.6; I, 30.0). 

Thrs mcthiodidc did not dcprcss the m.p. and gave a spectrum identical with that of the mcthiodide 
obtamcd by subjecting ulcinc mcthiodide to llofmann degradation according to Schmutz PI u/.4 who 
give m.p. 300 302’.ra 

H+nunn cfqrubion ofrhe mcfhiodide m.p. 287-288”. Thm hundred and fifty milligrammes of 

” Prof. G. Buchi has kmdly informed us that in his lahora~ory a m.p. 281-285 (Kofler) was observed for 
this mcthmdrdc when recrystalhz~d from ethanol-water. 
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the mcthiodide when treated as described by the Swiss authors’gave 120 mg of the crystalline m&tine 
m.p. 66-68” (VI). U.V. spectrum i.,.. 248mp @43.3(X); 29Ymp (19,500). (Found: C, 8S.Y; 
H. 8.0; N. 5.Y. Calc. for C,,H,,N: C. 86.7; H, 7.3; N, 5.9). 

This compound gave no dcprcssion in the m.p. when mixed with the similar compound obtained 
from ulcinc (m.p. 69 .70.5’). I.R. spectra were identical. 

Hydrogenation of the last compound and purifation of the reduced product by column chroma- 
tography on alumina gave a substance m.p. 83 -85’ (VII). Lx 240 m/r (E 45,100); 248 mlr (30.800); 
261 rnp (18,700); 298 m/r (19.600). 

This substance did not dcprcss the m.p. when mixed with the compound obtained from ulcinc 
(m.p. 76.5-77’). U.V. and I.R. spectra wcrc identical. 

Hofmunn @ra&ion oj ( - ) patambuinc. 
(xc’ 

The methiodide of ( . ) guatambuine m-p. 301- 302’ 

A47.0” (Pyridinc: water, 5. I) was treated exactly as dcscribcd for the mathiodide of the raccmic 
base. Two bases were obtained with R, 0.61 and 0.34, which on (IMtment with methyl iodide gave 
IWO mcthiodtda m.p. 258..260”, (z$,‘:” ~-0’. and m.p. 284 285 ; (z)y :i.O’ identical to those from 
the degradation of ( :.) guatambuinc methiodidc. (No depression in m.p. and identical U.V. spectra.) 
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