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AbWact--‘Ihe cysralhnc substance. C,Jf,,O: pc planctm, ~solarcd from the sccrction of (he 
fi 

latcroc~nkal organ of Percphero umericunu L. and Blur~a orienrulir I,.. IS I-hen:~lyl-l~-r,;?/uurosr. (II) 

whose occurrence in nature has nor hitherto been rcprtcd. 

As previously reported,’ the solid secretion of the latcrocervical organ of some 
Hlattidac (Periplanera americana I_., Blarfa orientalis I..) contains a crystalline white 
substance designated periplanetiu. From 1000 insects (males and females) of P. 
americana weighing 880 g, 40-50 mg of the pure product can be isolated. 

Pcriplanctin crystallircs from water in small white prisms, melts undecomposed at 
193’, is neutral and shows a blue-whitish fluorescence at the Wood’s light. Its molc- 
cular formula is C,,Hl,07. Because of the difficulty in obtaining starting material, 
which is isolated from fresh insects by a tedious process, a study of the infra-red 
spectrum of the pure substance was undertaken before any chemical investigation. 

xal xal WI aatzmllw mo9y)9JIeu,aca ‘M 7wuli’ 850 

1.~;. I. 1.H. spccrrum of pcr+nclm (m KBr). 

The infra-redspectrum of periplanctin in KBr (Fig. 1) shows in the 3500-3200 cm 1 
region a strong and complex band assignable to OH groups and this is supported by 
the prcsencc of a broad band at 1100 -I050 cm I. The cxlstencc of a limited number of 
CH, groups is suggested by the occurrence of the bands at 2920,286O and 1450 cm l, 
whereas the lack of absorption in the 2960 cm-’ region indicates that CH, groups are 
not present. The cxistcncc in periplanctin of aromatic nuclei is clearly demonstrated by 
a number of characteristic absorptions; such as the three bands in the 1600-15OOcm .’ 
region, the intense band at 710 cm I, and some weak bands in the 1250-950 cm- l 
region. Morcovcr, the intensity of the doublet at 1604 and 1585 cm’-’ suggests a 
conjugation of the benzene ring with other unsaturated groups. There arc two strong 

l Commumcacton prcscnrd at the VIII Ssrional Congrcct of rhc SocwtB Chlmxa Irahana held )omtly 
wth Ihc Soctc~y of Chcmlcal Induslry. Turm. May 1958. hbslracls of Congress. R. 175. 

1 Y. i’avan. Bull. Sot. Irul. Rwl. Sprrrm. 30. 873, 875 (IY54). 
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bands at 1715 and 1279 cm-‘; the first, on account of its position and intensity, may bc 
assigned to the C -0 and the second to the C -0 stretching vibration of an aromatic 
ester, confirmed by the intense+ band at I100 cm-” which appears on the side of the 

broad band due to the alcoholic C-O. 
From the above data and a comparison of the frequencies of the characteristic 

bands in i.r. spectra of periplanctin and some benzoic esters (Table l),* it may be 
safely concluded that periplanetin is the benzoatc of a polyhydroxylated compound 
which still contains free OH groups in its molecule. 

Compound C ,0 Aromatic ring c’ 0 Aromatic Cli 

Methyl txnroarc 1725 1607 IS85 I496 1277 110x 707 

Ethyl bcnzoarc 1725 I608 15x8 1497 1277 IIOR 709 

iso-Propyl bcnzoatc 1715 IGO8 1588 1492 1274 II08 70x 

iso_Pcnryl bcn7uatc 1725 1609 I590 1496 1274 IIII 708 

Pcriplanctin 1715 I604 1585 I493 1279 II00 710 

Taking into account its molecular formula, periplanctin must, therefore bc a ntono- 
henn=o_$hexose, C,H,CO--OC.sH,,Os. Accordingly, on short heating with 12:,; HCI 
on the water-bath, periplanctin affords a crystalline acid m.p. 121” which is 
identical with henzoic acicl. The aqueous solution, evaporated in rucuo at ordinary 
tcmperaturc after removal of benzoic acid, leaves a glassy residue which readily 
reduces Fchling’s solution. 

Owing to the difficulty of obtaining a crystalline product from the small quantity 
of substance available, the identification of the sugar moiety in pcriplanctin was 
performed by paper chromatography. The experiments summarised in Table 2 
indicate that the hcxose formed from the hydrolysis of pcriplanetin is D-glucose. 

Periplanetin is. thcrcforc, a hen:r~~l-r>-R/u~ce in which configuration and position of 
the ben/.oyl group is still to be confirmed. Since bcnzoic acid is formed on treatment 

TAHLI. 2. PAPI.K CHROMATCXXAPHY OF TIII: S(‘(;AR EROZ( ~kitIpI.~sFfi~ ~st) OF 

SATI’RAI. HI USFS 

IIexou 

Elucnt butanol- 
pyridnw -water 

6:4:3 R, 

Elucnt butanol Hucnt ethyl acc~atc- 
accfic ad- water pyridinc-water 10:4:3 

4:l :5 R, R/ 

I>-Galactosc 
rdilWosc 
Sugar from pcri- 

planctin 
I>-Fructose 
o-Mannosc 

0.34 
0.38 

0.38 
0+42 
0.43 

0.20 
0.20 

0.20 0.52 
0.23 o.s9 
0.23 0.57 

046 
0.52 
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of the substance with emu& in the prcscncc of calcium carbonate. pcriplanctin is 
most probably a /bCqlucoside. 

Only two D-glucose mo,lobenir.oyldcrivativcs have been reported in the litcraturc, 
namely, 6_hc~n~c~~~l-~~-~/ucose or rucciniin (I). originally isolated from the juice of the 
bcarbcrry ( F’uccinium c.iti.s idea. L.)j and synthcsixd by Fischer and North;’ I-henn=o_$ 
/~-~-~lucose prcparcd by Zenas but not found in nature. Pcriplanetin is not 
vacciniin (which contains a molecule of water and melts at lO4- 106”). but could be 
identical with Zcnas’ I-benroyl-fi-~-glucose, which also melts at 193’ and dots not 
form a hydrate. f:urthcr, rc~rrtlclcer~,/periplunetin m.p. 140‘ .1413 may bc identical with 
I-bcnroyl-in-I)-glucose tctraacctate;” m.p. 145”. 

OHH OH0 OHH OH0 

HO C C C C C CH,O COC,H,.H,O C,H,CO 0 C C -c C t CH,OH 

i H OHH H H HOHH A 

1. Vacciniin II. Periplanetin 

That periplanctin is actually I-benzoyl-p-t>-glucose has been proved by synthesis5 
(benzoylation of 4:6-benzylidcnc-z-~-glucose followed by catalytic hydrogcnolysis 
of the benzylidcne derivative). Synthetic pcriplanetin melts at 191” undccomposed 
and the m.p. is not depressed on mixing with the natural product. The infra-red 
.spec/ra of natural periplanetin and synthetic I-benroyl-@-~-glucose as well as those of 
the corresponding tetraacctates reported in Fig. 2, also confirm the identity of the two 
substances. 

Although the occurrence of aromatic l-esters of D-glucose in plants had been 
reported,* no cxamplc was known of the isolation of substances of this type from 

animal organisms. The function of periplanctin in the insect’s economy is still unknow 
but it seems possible that it may rcprescnt the form in which benzoic acid is excreted 
from the organism. 

EXPERIMENTAL 

Exrruction and purification of periplunerin. The crude product was obtained by 
scraping the material deposited on the surface. of the insect’s neck and by removing 
the gland by which the substance is secrctcd.t From about 3ooO insects of Peri- 

planera untericunu L., 0.462 g of material wcrc collected. The coarse grcy powder thus 
obtained, which contains mechanical impurities (hairs, fragments of cuticle etc.) was 
suspended in 20 ml of water at 35’40”. filtcrcd and the clear solution, after extraction 
with pcroxidc-free ether, was decoloriscd with Norit. From the ethereal layer 55 mg 
of a crystalline acid m.p. l20- 121 ’ identical with benzoic acid were obtained. 

The aqueous solution, dried in cucuo over P@, and KOH, gave 230 trg of a white 
crystalline residue which was purified by rcpcated recrystahisation from water. In 
total 150 mg of fairly pure pcriplanctin wcrc isolated. In the mother liquors some free 
sugar was prcscnt (aniline phtalatc test). 

l Glucogallin. found m Chmcsc rhuharh. 1s I-fi3lloyl-~~~t~-glucosc. see: I<. Gllsotl. Bull. Acod. R0.v. AICd. 
Et/g. 4. 16, 837. 842. 851 (lW2): E. Ftschcr and M. Bergmann. Ikr. Dtsrh. Chrm. tics. 51, 1766 (IYI8). 

* The location of the product IS rcndcrd cvdcnt by the intense blue-whttlsh fluoraccncc DI the Wood’s 
hght. 

* <‘. Grdxl. (‘hem. Zmrr. I. SJO (IYIO). 
’ E. Flschcr and II. Solh. Chrm. %e~rr. I. 488 1017; &r. Drsch. Chrm. GCJ. 51. 326. 330 (IYIB). 
’ I.. Zxrvas. &I. Dfsrh. Chum. tics. 64, 228Y (1931). 
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FIG. 2. I.H. spcclra in NUJd. 
A-%lural pcrlplanclln 
B-Synthetic I-bcnzoyl-/I-o-glucose 
C-- I’ecraacecylper~plancl~n 
D. -‘Cerraa~elyl-I-bnzoyl-8-o-glucox 

Pure periplanctin forms small silver-white prisms m.p. 193”. It is readily soluble in 

water, ethanol and methanol, and shows a characteristic blue-white f7uorescence at the 
Wood’s light. The i.r. spectrum (in KBr) is reported in Fig. I. (Found: C, 5499; 
H, 647. Calc. for C,,H,,O,: C, 54.93; H, 5.67%). 

The product isolated from Rlarra orienralis f.. by the same procedure melted at 
193” and possessed an i.r. spectrum identical to that of periplanctin. 
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if~drol_ysis of periplanerin with acids. A solution of pcriplanctin (50 mg’l in HCI 

(12”‘;. I5 ml) was heated for 5 min on the water-bath, and then cvaporatcd to dryness 
in racuo at room tcmpcraturc over P,O, and KOH. The solid residue was dissolved 
in water and the solution shaken with peroxide-free cthcr. The ethereal layer on 
evaporation gave benzoic acid (13 mg) which melted, after sublimation, at 121”. The 
aqueous solution, trcatcd with Norit and evaporated over PsO, and KOH in vacua, 
yielded a glassy residue containing the sugar moiety of pcriplanctin. 

The identification of the sugar was performed by paper chromatography (N. I 
Whatman paper) using as solvents the mixtures: n-butanol pyridinc-water 6:4:3? 
n-butanol-acetic acid-water 4:l:S’; ethyl acetate-pyridinc-water 10:4:3.s After 
spraying with aniline phthalatc solution9 (n-butanol saturated with water 50 ml, 
phthalic acid 0.83 g, aniline 0.46 g) and heating at 105” for IO min brown spots which 
show a yellow-greenish fluorescence at the Wood’s light are dcvclopcd. The values 
of the ii, reported in Table 2 demonstrate that the sugar formed by hydrolysis of 
pcriplanetin is I>-gluc0se.s 

Enqmatic I~~cirolpis ofperiplanerin. Pcriplanctin (30 mg) dissolved in water, (IO ml) 
commercial cmulsin (Fluka), 80 mg and precipitated CaCO, (120 mg) were added. 
After 24 hr at room tcmpcraturc the mixture was treated with dilute HCI and extracted 
with ether. The ether layer evaporated gave hen:oic acid m.p. 120”. In an experiment 
under the same conditions but in absence of emulsin, no benzoic acid was formed. 

Tetraacet,ylperiplanedtt. 1’0 a mixture of acetic anhydride (80 mg) and pyridine 
(60 mg) pcriplanctin (30 mg) was added. Solution was complete in about 2 hr. After 
24 hr at room tempcraturc the crystalline mass was poured into water (2 ml) 

and the precipitate filtcrcd. After repeated crystallisation from ethanol tctraacctyl- 
periplanctin forms white needles m.p. l40- 14 1’. The i.r. spectrum (Nujol) is shown in 
Fig. 2, C. (Found: C, 55.10; H, 5.75. Calc. for C,,H,,O,,: C, 55-75; H, 5.357;). 

S~trrheric periplanetin. I-Benzoyl-P-o-glucose was prepared according to Zcrvas” 
but it was found that the hydrogenolysis of I-benzoyl-4:6+-glucose proceeds better 
in acetic acid solution than in methanol as suggested by that author. The product, 
obtained by removal of the solvent in I‘acuo at room temperature and purified by 
repeated crystallisation from water. formed white prisms m.p. 191”. The mixture with 
authentic priplanctin melted at 190’. The i.r. spectrum (Nujol) of synthetic peri- 
planctin reported in Fig. 2, B, is identical with that (Fig. 2, A) of the natural product. 

Tetraacetyl-I-benzoyI-P-D_glucox, prcparcd from synthetic pcriplanctin as above 
and recrystallised from ethanol, melted at 139-140” and gave no depression mixed 
with tetraacetylpcriplanctin m.p. 140-141”. The i.r. spectrum (Nujol) reported in 
Fig. 2 D, confirms the identity of the two products. 

* A. Jcancs. <‘. S. Wise and R. J. Dlmlcr. Ano!,r. Chrm. 23.415 (1951 L 
’ S. M. Parrrtdgc. &oc-hrnc. J. 42. 23R (1948). 
’ N. B. <‘hart&x I:. 1.. HIW and I). J. Mqnncn. 1. Chcm. Sot-. 1957. 1954 
* S. M. Partridge, .Varurc. I.ond. 164. 443 (194Yj. 


