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structures previously assigned hexahydropolyandrocarpidines I and II have been Abstract: The 
revised and hexahydropolyandrocarpidine I [1-(5-guanidinopentyl)-5-octyl-2-pyrrolidinonel has 
been synthesized. 

In 1978 we reported on two compounds from a Polyandrocarpa sp. (compound tunicate) collected 

at Bahia de Los Angeles in Baja California. 
2 

These compounds, which we named polyandrocarpidines 

I and II, have modest antimicrobial and L1210 inhibitory activity and marginal antiviral activity. 

We have recently concluded that structures ,&a,, ,J& and ,&, @,, which we earlier assigned2 to poly- 

androcarpidines and hexahydropolyandrocarpidines,and ,&,k and &,k to their respective 4,6- 

dimethylpyrimidyl (DMP) derivatives,are incorrect and have assigned structures & and & to 

hexahydropolyandrocarpidines I and II and & and ,$& to their DMP derivatives instead. ' At the 

same meeting where our assignment of &,k was reported, Cart; and Faulkner reassigned the struc- 

tures of the polyandrocarpidines themselves as ,&-,$,, based on ozonolysis and 'H NMR evidence, and 

their work has now appeared. 
3 

Structures ti and g assigned earlier to the polyandrocarpidines were based on mass spec- 

trometric identification of a C 8 alkyl group (octadienyl and octyl) and an w-dimethylpyrimidyl- 
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aminoalkyl group, H2NC(=NH)NH(CH2)n- (n = 4 or 5), in the DMP derivatives of the polyandro- 

carpidines (assigned structures & and ,&) and their hydrogenated derivatives (assigned struc- 

tures k and $!I). The remaining portion of the polyandrocarpidines, C4H3N0, was assigned* as 

a substituted cyclopropenecarboxamido group, --CZHCONH, partly from high resolution mass spec- 

trometric data on the DMP derivative of hexahydropolyandrocarpidine, partly by analogy to the 

guanidinylated structure of the acamidines we had previously assigned,4 e.g. 

CH3(CH2CH=CH)2CH2CH2CH=CHCH2CH2CON[(CH2)3MICOCH=C(CH3)2](CH2)5NHC(=NH)NH2 

for 14:3_acarnidine, and partly by negative inference (lack of allene absorption). 

The cyclopropenoid structures we originally assigned were sufficiently novel that we synthe- 

sized the compounds (cis and trans isomers) having the structure & assigned hexahydropolyandro- -- 

carpidine I and noted that the DMP derivative (%) of one of the two stereoisomeric synthetic 

cyclopropanes had the same GC retention time on an OV-17 column as the derivative of the hydroge- 

nated natural product and coeluted, apparently confirming the structure. 
5 

In addition, hexahy- 

dropolyandrocarpidine (a mixture of I and II) and synthetic & and J& all had similar antimicro- 

bial activity.6 

Recently, however, we have synthesized the cyclopropenecarboxylate 2 by the route shown7 as 

a model for the proposed structures (,.I&,@ of the polyandrocarpidines. To our chagrin, the 13C 

and 'H NMR chemical shifts of the =CH- group in the cyclopropene g (6 94.4 and 6.4) were somewhat 

different from those of polyandrocarpidine I (6 103.2 and 5.5) and the 
13 

C chemical shift for the 

quatemary cyclopropene carbon was dramatically different (6 115.7 for ,$ vs. 141 for polyandro- 

carpidine I), requiring rejection of structure &,k. Another compelling argument against struc- 

ture k was the observation that, while the dimethylpyrimidinesfrom hexahydropolyandrocarpidine I 

and synthetic & appear, as noted, as a single GC peak on coinjection on 0V-17,5 and have the 

same mass spectral peaks, on closer examination the relative intensities of the mass spectral 

peaks due to loss of portions of the c-octyl group (M - CH3 to M - CgH15) differ, being much 

stronger for the DMP derivative from the hydrogenated natural product. 

N2CHC02CH3 =0 

e R~~(OAC)~ 

% 

These discrepancies between the previously proposed structure and our recent observations of 

properties for synthetic models can be satisfactorily explained by revised structures & and & 

for hexahydropolyandrocarpidines I and II, 
* 
since cleavage in the n-octyl group of their DMP 

derivatives (&,Q,) would be enhanced by the adjacent nitrogen. 
9 

According to this proposal, 

polyandrocarpidines I and II would be A 4,5 or A5'l' enamides related to &,k, resulting from 

the addition of the amide nitrogen to a y-keto group-in the acyl unit. An enamide structure 

would explain the low-field off-resonance singlet (6 141) and high-field doublet (6 103) in the 

olefinic region of the 
13 

C NMR spectrum of the polyandrocarpidines. 
9,lO 

To prepare a model compound methyl 4-oxododecanoate (,9,, n-CgH17COCH2CH2COOCH3), synthesized 
11 13 

by a standard route, was condensed with g-butylamine to give a, whose C NMR spectrum 

contained off-resonance singlet and doublet signals for the enamide at 6 139.9 and 100.7, 
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respectively (cf. polyandrocarpidine above), - and whose EI mass spectrum contained as a base peak 

m/z 166, arising from allylic cleavage and locating the alkene bond as A 5,l' . Hydrogenation of 

g gave &it, whose mass spectrometric fragmentation pattern in the M - CH3 to M - C H 8 17 region 

mirrored that of the DMP derivative of hexahydropolyandrocarpidine. To prepare hexahydropoly- 

androcarpidine itself the keto ester 
2 

was condensed with l-amino-5-guanidinopentane and reduc- 

tion of the product gave 5a, 
m 

whose DMP derivative (&) had GC retention times on both OV-17 and 

Tabsorb as well as gas chromatographic mass spectra (Fig. 1) identical to those of the DMP deriv- 

ative of hexahydropolyandrocarpidine I. The structures of the hexahydropolyandrocarpidines are, 

thus, established now as & and &. 

Tc4Hg lO?Pd,c) y;Hg 

H2N--C4H9(") 

2 

1) H2N(CH2)5NHC(=NH)NH2 CH~COCH~COCH 
3 

2) H 2, 10% Pd/C 
>& >& 

10% aq, NaHCO 
3' 

MeOH 

The positions of the double bonds in polyandrocarpidine itself can be argued to be 
A5,1';2',3';5',6' 

with some reservations, as follows. 

with that expected for a dienamide 
12,13 

The UV spectrum (Amax 275 nm) would agree 

but not a trienamide, locating a 4'-methylene group. 

The third alkene linkage is then assigned as A 5’y6’ (rather than A6'y7') from the 'H NMR triplet 

for the terminal methyl group at 0.99 ppm. 
6 

The arguments previously advanced 236 for the loca- 

tion of the double bonds are invalid since the enamide nature of polyandrocarpidine invalidates 

the previous UV interpretation of a triene unit and since formation of the DMP derivative in 

base, with possible rearrangement of the alkene linkage, invalidates the previous interpretation 

of the mass spectrum of the DMP derivative of polyandrocarpidine. Although no sample of the 

natural product remained for our reinvestigation, the studies of Cart& and Faulkner3 on chroma- 

tographically separated samples provide convincing arguments for the location and stereochem- 

istry of the alkene linkages as depicted in a-$_ 
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