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The unusually colored bright orange aphid &l&&g neru (Homoptera t Aphidldm) 

ia frequently encountered in the warmer parts of the vorld feeding on the car- 

denolide-rich plants Neriu&.~ (L.1 (Apocynaceae) and &&pies c-0 

a (L.1 (Asclepiadaceae). *3 We have discovered large colonies of the spe- 

cies on A. cwssavica growing in moist fallow fields near Rio do Janeiro; a 

total of 133 g. of fresh aphids (33 g. dry weight) has been extracted to date, 

permitting us to write a preliminary report on the chemical composition lncla- 

ding structures of the major constituents. 

The live aphids were removed from stalks and leaves by scraping or tapping 

and directly crushed under acetone. 3s Extraction was completed with further 

portions of acetone and ethyl acetate, and the solid residue from evaporation 

of the combined extracts (50$ of the dry weight of the aphids) added directly 

,to Florisil in ethyl acetate. The solvent front carried a mlxturo of trlgly- 

cerides (23% of the dried aphid) contaminated with about 0.3% of a carotenold 

Presented in part at the second Jamaica Natural Products Symposium, 
Kingston, January l-4, 1968. This joint project grew out of the chance 
discovery of A. n ri& sclepias cur- growing near the U.W.I. 
chemistry buildid, by”kAand UW, during the first Symposium, Jan. 3-6, 
1966. The aphid species was kindly identified by Mr. Thomas Farr of 
the Institute of Jamaica, Kingston. 

Present addressr Department of Organic Chemistry, University of Mel- 
bourne , Parkville 3052, Victoria, Australia. 
A small colony was also observed by KB in June 1968 on wild &E&&E 
(Asclepiadaceae) in northern Espfrito Santo. Additional food-plants 
reported in Brazil (Asclepladaceae) ola 
E~+~EEE (Solanaceae &&&&E ~Polyporkea~(l). 

Extraction of dead or dried aphids gave much reduced yields of glycosides. 
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mixture having W absorption essentially identical with that of p-carotene. 

The Principal triglyceride component (crystallized directly from the milcture 

in acetone) showed an ultraviolet maximum at 262 nm md was identical in eve- 

ry respect with a synthesized sample of 24-,--sorbo-l,j-dipalmitin, 

mop. 62'. Although this is a new compound, the corresponding 2-sorbo-1,3- 

dimyristin has been isolated from a variety of temperate-zone aphid species 

(2). The detalled composition of the triglyceride mixture was asoertained 

by mass spectrometry and will be the subject of a future papsr (3). 

Gradient elution of the Florlsll column with Increasing percentages of 

methanol In ethyl acetate gave, In order: a narrow band of a red pigment, 

as yet uninvestigated; a wide band of the principal yellow pigment, m 

(Ia) *5 (4% of the dried insect); a partially overlapped band (purifiable by 

direct crystallization or rechromatography) of a colorless, non-fluorescent 

glycoside IIIa (1.2$)! and narrow bands of two light yellow glycosides with 

exceedingly strong yellow-white fluorescence CO& and 0.3% respectively). 

Although a wealth of information has been accumulated on these last two com- 

pounds, which are very widespread in aphids (4), their most unusual structures 

cannot as yet be drawn with certainty; several structures compatible with 

available data are presently being synthesized from neriaphin. 

The remainder of the total extract, mostly brown solid presently under 

investigation, could be eluted from the Florisll column with methanol. 

Crystallization of chromatographically Purified neriaphin from methanol- 

Isopropyl ether gave bright yellow needles, m.p. 213~215' dec., CuH~OIO. 

The IR spectrum (1688, 1630, 1582 cm.") and the W spectrum (see Table I) 

suggested the presence of a polyhydroxg-naphthalene ketone. Acid hydrolysis 

gave D-glucose (identified as its pentabeneoate and phenylosazone) and a very 

unstable aglycone whose peracetate had a W spectrum (Table I) similar to that 

or p -acetonaphthone (5). The mass spectrum of neriaphin showed only peaks 

for the aglycone (H+ at sp/n 274.085 = C 15HaO5j strong peaks for loss of CR3, 

CH+HO, CH3CH2C0, and CH3CH2C0 + CH3). The NMR spectrum (Table I) showed 

*5 Although neriaphin Is characteristically the major pigment of A. 
has also been found as a minor constituent of other aphids (P 

e-&242it 
test- (Fernie) and Dactvnotug Spp.5 H.J. Banks and D-W* Cameron). 



No.6 

three arc4aatic 

and de&Welded 
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protons (one irolated, two in ~dirpositlon)) two isolated 

3-3 groupings, and the seven protons of a p-b-glucoside. 

In the spectrum of the acetylated aglycone (Table I), the seven glucose pro- 

tons were missing and three aromatic 0-acetyl groups appeared. Fran these 

facts, structure Ia was considered as probable for neriaphin. The peracetate 

Ib showed the expected peaks in the RMR spectrum (Table I), and a clear and 

diagnostic mass spectrum, revealing all the predictable Ions from fragmenta- 

tion of the intact molecule and or its sugar (6) and aglycone moieties. 

E 9 
0 1 3 9 - 

~~~~~~~~~~ 

Reduction of neriaphin with sodium borohydride 4 
in cold ethanol gave totally stereospecific attack 

1 e 
(3) (7); the single product obtained was shown to be Cm-re lsion 

Identical with Glucoslde B (IIa; Table I), previously forces -methyl r 
to adopt axial 

known from reductive cleavage of the protoaphins (81, conformat ion) 

by IR, UV, and NMR spectra, thin layer chromatography and fluorescence, opti- 

cal rotation, melting point, and mixture melting point, including of the res- 

pective peracetates (IIb). Thus, structure and donfiguration Ia can be consi- 

dered as established for the major pigment of At&is neri&. A small amount of 

Glucoslde B (IIa) could also be isolated from the mother liqours of neriap&. 

The colorless glycoside IIIa crystallized from ethyl acetate in flattened 

needles, m.p. 2l4-2l5Q. The IR (1655 cm.“, shifted to 1705 cm.” in the per- 

acetate IIIb) and UV (see Table I) spectra suggested the presence of an prthQ- 

chelated polyhydroxy-p -acetonaphthone. The NMR spectra of the glycoslde and 

its peracetate (Table I) showed the same P-D-glucoside protons and three aro- 

matic protons as in neriaphin; however, the signal for the isolated aromatic 

proton was at much higher field and broadened by coupling with an aromatic 

methyl group whose signal was similarly split at the peak. A very narrow peak 
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for an acetophenone-ltype metbyl group was also evident. The mass spectrum 

revealed only the molecular ion for the aglycone (p1/2 232) and an equally 

strong peak for loss 0r a methyl group b/r 2l7d49 = Ctz”g90r; a* at 203). 

Thus, structure IIIa = 2-acetyl-3=methyl-1,6,8_trihydroxynaphthalene 

8-9_~-D-glucoside (=6-hydroxymusioin glucoside (9)) seemed probable for 

the colorless glycoside. At&i hydrolysis gave D-glucose (as pentabenzoate 

and phenylosazone) and a crystalline but unstable yellow aglycone IV8 with 

a W spectrum (Table I) similar to that of musizin, whose 8-mono-ethers are 

Invariably colorless+( The peracetyl-aglycone IVb had a clear HHR spec- 

trum substantiating all elements of Its structure (Table I); its UV spectrum 

(and also that of the peracetyl-glucoside IIIb) was Identical with that of 

naphthalene, showing that the carbonyl group Is forced out of conjugation 

with the ring through steric repulsion by the l-acetorg group. 

The aglycone IVa Is one of the few lmown natural products formally deriva- 

ble by direct cyclization (with elimination of water and C02, but without 

subsequent oxidation or reduction steps) of a hypothetical heptaketide (lo), 

and is also very close to the compound isolated by Collie from condensation of 

two moles of hepta-2,&,6-trione (V1 (11). Its unambiguous synthesis from one 

of Collie’s intermediates Is presently underway. 

The presence of the unusual polyketide glucosldes I, II, ud III in &&& 

perii along with equally unusual triglycerides (3) suggests the operation of 

singular biochemical mechanisms within this species (2). It seems possible 

that some or all of these compounds are biosyntheslzed by microphytosymbionts 

within the mycetones of the insect’s cells. Furthermore, the apparent absence 

of any accumulation of cardenolides in A. nerii feeding on Asclenlag implies 

that the insect is not truly aposematic (warningly colored) or distasteful. 
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This conclusion is supported by the impressive number of normal aphid predators 

observed feeding on A. neri& in the fields near Rio. 
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