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ABSTRACT.--A n e x  quaternary alkaloid, pachygonine, and tm-o known alkaloids, 
magnoflorine (la) and 0,O'-dimethylmagnoflorine (lh),  were isolated from the  roots of 
Pachygom oaata Miers (AIenispermaceae). The  structure of pachygonine was estab- 
lished as 2a on the  basis of spectroscopic evidence and its conversion t o  cocculidine 
methoiodide (2c). 

Pachygone ocata AIiers (Menispermaceae) is a large evergreen scandent shrub 
found in abundance on the sandy shores of the Coromandel coast, in Southern 
Deccan, Madras, AIysore, and Andhra Pradesh. The dried fruits of the plant are 
reported to be used as a vermicide and as a fish poison (1). No chemical work on 
the plant has previously been reported. 

In  the present work, we report the isolation and characterization of two known 
alkaloids, magnoflorine (la) and 0,O'-dimethylniagnoflorine (lb), and a neu- 
quaternary alkaloid, pachygonine (2a), from the roots of the plant. 

H3C 0 

R O  

la R = H , X = O H  
l h  R=CH3, X=OH 

2a R = H , X = O H  
2b R=Si(CH,):, X = O H  
2~ R = C H 3 , X = I  

The methanolic extract of the dried and ground roots n-as fractionated into a 
non-quaternary alkaloid fraction (fraction A) and a quaternary alkaloid frac- 
tion (fraction B). Fraction B, 
which displayed interesting cardiovascular properties in anesthetized animals, 
was chromatographed over a silica gel column to yield, in sequence, coimpound la, 
a pachygonine-containing fraction, and compound lb. The pachygonne-contain- 
ing fraction was further purified by column chromatography over alumina to  
provide pachygonine. Compounds la  and lb  were readily identified by com- 
parison of their iodides with authentic samples of iodides of magnoflorine and 
0,O'-dimethylmagnoflorine, respectively (2). 

I ts  uv 
spectrum depicted bands at  Xmax (MeOH) 205, 228 and 285 nm (log E 4.33, 3.91 
and 3.36, respectively) and Xmax (lIeOH+n'aOH) 205, 251 and 307 nm, estab- 
lishing the presence of a phenolic hydroxy group. In  the pmr spectrum, bands were 
observed at 6 7.16 ( lH ,  d, J = 8  Hz), 6.8 ( l H ,  dd, J = 8  Hz and 2 Hz), 6.63 (lH,d,  
J = 2  Hz), indicating the presence of a 1,2,4-trisubstituted benzene ring. The 
presence of a trisubstituted double bond was evident from the multiplet centered 
at  6 6.2 ( lH,  which disappeared in the pmr spectrum of dihydropachygonine, 3, 
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Fraction A was set aside for future analysis. 

Pachygoniize (2a), nip 265-267" (dec.); [cu]~+196.61 (e 4.7, 1IeOH). 
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obtained by catalytic 111 drogenationof pachygonine. Singlets at 6 3.36 and 3.2 (br) 
indicated the presence of 0-CH, and S-CH3 groups. 

The mass qpectra of pachygonine and especially of its trimsyl derivative (2b) 
TT ere particularly revealing. .Iccurate ma?< measurement (HRAIS) of the 11-15 
ion (343.1962) of the trinisyl derivatii-e 2b led to the molecular formula C?1H32S02Si 
for 2b. The fragmentation pattern of the trims) 1 derivative n a, reminiscent of 
that of the I-' 6olefinic group of Eryflirzua alhaloids (3). The constitutions of the 
niajor ions, establihed by accurate niass measurements, at F I Z  ' e  2S5(C1TH23SOSi), 
284(CliHz2SOSi), 213(C1JHlJO), 212(CI4HJ0). 196(CllH1J). 147(CgHqSO) 
and i3(CaHgSi) n ere. indeed, in agreement n ith t1ioc.e for fragnienti ari-ing from a 
conipound with structure 2b (figure 1). For path! gonine. too, the fragnienti: 
(see experimental) n ere conipietely in accordance n itli the -t;ucture 2a a 4 g n e d  
to pachj-gonine (4). 

m/e 358 (4.5 % I  

HO 

? 

0 
/ 

S i  

rn/e 213 (59.7%) m/e 285 (78%) 

m/e 147 (50%) m/e 284 (100%) 

FIG. 1. Major mass spectral fragments of 2b. 

Further confirmation for the structure 2a xi-as obtained by treatment of 
pachygonine with diazoniethane to give a monomethyl ether which. on treatnient 
with HI, gave cocculidine methoiodide. (2c) .  identical in all respects n i th  an au- 
thentic sample (3, 6). 

Reports on the natural occurrence of quaternary alkaloids with an  erythrinane 
skeleton like path:-gonine are uncomnion (i, 8 ) .  The isolation of pacliygonine 
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from Pachygoiie orala extends the occurrence of the Erythriiia group of alkaloids 
to the Pachygoiie genus of the l\Ienispermaceae family of plants. Pharmacological 
studies with pachygonine shon-ed that it js a potent negative chronotropic agent. 
The pharmacological properties of pachygonine are the subject of a separate 
publication. 

1IhTERIALS AKD METHODS 
PL.\ST w.TERI.iL.-The plant material was collected a t  Coimbatore in March 1977 and was 

identified a t  the  Southern Circle of the  Botanical Survey of India, Coimbatore. herbarium 
specimen is deposited in the  Herbarium of the  Research Centre of Hoechst Pharmaceuticals 
Limited, Bombay 400 080, India.  

EXTR.~CTIOS .1su IsOL.iTIoh--Dry and finely ground roots (30 kgj  of Pachggo??e o x i n  were 
extracted repeatedly Kith methanol. The  combined methanol extracts were concentrated 
i l t  J O C I ~ O  and the residue (1.4 kg) n-as tr i turated with 311 aqueous hydrochloric acid. The  
combined acid extracts n-ere extracted with chloroform. The  aqueous phase was made al- 
kaline by  the addition of ammonium hydroside and extracted thrice n-ith e thyl  acetate.  The  
ethyl acetate layer w s  vashed  Tvith water,  evaporated t o  dryness (fraction A ) ,  and set  aside 
for future analysis. The  aqueous phase was brought to  pK 2 by the  addition of concentrated 
hydrochloric acid and a saturated aqueous solution of ammonium reineckate x-as added. The  
precipitate of alkaloid reineckate (0.40 kg) n-as filtered, dried i7i i ~ u c ~ o  and dissolved in 60% 
aqueous acetone. The  resulting solution n-as passed over an anion exchange resin column of 
seralite SRA-400 (1 kg),  and the  column was eluted with 50% aqueous acetone. The  eluate 
was evaporated i i t  'iac2io and the  residue (fraction B) n-as chromatographed on a column of 
silica gel: e thy l  acetate,  ethyl acetate-methanol mixtures, methanol and methanol-ammonium 
hydroxide mixtures m-ere used as eluents. The  fraction eluted with methanol gave magno- 
florine, la ,  yield 3.0 g;  the  fraction eluted with methanol-ammonium hydroxide (97:3) provided 
the  pachj-gonine-containing fraction, yield 2.0 g:  and the  fraction eluted with methanol-am- 
monium hydroxide (1:l) gave 0,O'-dimethylmagnoflorine, lb ,  yield 3.4 g. 

~~aGSOrLoRIsE.-Compound la  was crystallized from methanol-acetone, mp 234-35" 
(dec.):  [a]u+203.5 (c 1.05, MeOH).  The  iodide was prepared by  treatment of magnoflorine 
with HI according t o  the  usual procedures and had mp 260-54" (dec.). The  mixture mp with 
an authentic sample of magnoflorine iodide remained undepressed. The  i r  and uv spectra --ere 
identical with those of the  reference sample. 

~ , ~ ' - ~ I ~ I E T H Y L ~ ~ . ~ G ~ o F L O R I S E . - ~ O m p O u l i d  l b  %-as crystallized from acetone, mp 221-24" 
(dec);  [cu]D+197.6? (c 1.03, IXeOH). The  iodide rras prepared according t o  the  usual methods 
and had a mp of 244-48" (dec.). The  mixture mp with an authentic sample remained unde- 
pressed. The  authentic sample was prepared by  methylation of magnoflorine iodide and gave 
i r  and uv spectra identical with those of the  sample. 

PACHYGONINE Za.-The pachygonine-containing fraction v.-as further purified b y  column 
chromatography over alumina with e thyl  acetate and ethyl acetate-methanol mixtures as  
eluents. The  ethyl acetate-methanol (1:l) fractionprovidedpachygonine. It was crystallized 
from methanol-ethyl acetate (1:3) to  give colorless needles, mp 265-267"; [c~j~+l9G.G1 (c 4.7, 
RIeOH). It gave a ms: nile 286 
(AI-), 285 (hIL-H), 271 (l,I--CH3), 270 (M+-H-CH,), 254 (RI--H-CH30), 227 (RI--H-C~HBO), 

The  uv and nmr spectral bands are described in the  text.  

213 (lI--CHa-CsHsO), 212 (loo%, ?vI+-H-CH~-C~H,O). 

PhCHI-GOSIKE TRIMETHYL SILYL ETHER, 2b.-Compound 2a (2 mg) Was dissolved in aceto- 
nitrile (0.G ml) ,  and L\~-methyl-i\~-trimethyl-silyltrifluoroacetamide (0.1 ml)  was added. The  
solution was allolved t o  s tand  a t  30" for 24 hours; the  excess reagent and solvent Q-ere then dis- 
tilled off ill ilacz(o. For the  ?\I+ and frag- 
ments, refer to the  text. 

P.ICHI-GOKINE METHI-L ETHER, 2c.-Compound 2a (40 nig) in methanol was methylated on 
prolonged (6 days) treatment with diazomethane. The  product was treated Kith HI t o  give 
the  iodide. The  mixture mp n-ith a 
sample of cocculidine methoidide, prepared from an authentic sample of cocculidine, remained 
undepressed. 

The  residue was used for HRMS measurements. 

It xvas crystallized from methanol-ether, mp 241-42". 

The  Rf, ir and uv of the  compound and the  reference sample were identical. 
----- 

'Melting points m-ere determined on a Kofler heating bench-type 7841 apparatus and are 
uncorrected. U v  spectra xe re  obtained on a Carl-Zeiss C T - l l S  Specord Spectrophotometer. 
I r  spectra x e r e  obtained on a Perkin-Elmer Spectrophotometer, model 521, using K B r  pellets. 
X m r  spectra n-ere recorded on a T-arian T-60 Spectrometer, using tetramethylsilane as  an 
internal standard.  Optical 
rotations were measured with a Carl-Zeiss 31841 Polarimeter. 

Mass spectra were obtained on an AEI RIS-9025 Spectrometer. 
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DIHTDROPACHTGONSE, 3.-Compound 2a (50 mg) in methanol was h>-drogenated in the  
presence of platinum oxide. The reaction 
was worked up in the  usual manner to  give a gummy product n-hich resisted all a t tempts  a t  
crystallization. I n  the  i r  spectrum: no 
band was observed a t  897 em-'. In  the pnir spectriim, 110 bands were observed for the olefinic 
proton iii the region of 6 6 . 2 .  
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