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WRLLITm, a metabolite produced by the insect Scolvooua australis 

feeding on the leaves and stems of Coriaria sxborea, was first isolated' from 

honey and given the fomula C 
&S07' 

Because of its mode of formation aud 

biological activity' it seemed likely that it was an oxygenated derivative 3.4 

of tutin (I). The presence of three hydroxyl groups in mellitoxin was demon- 

-1 
skated by an infrared absorption band at 3600 cm in its diacetate. welli- 

-1 
toxin had absorption at 1645 cm , which wae not shown by dihydromallitoxin 

(m.p. 265-26SD); and the foxmation of bromomellitoxin (C,5H,~~7), snalogous 

with br&otutin and bromopicrotoxiti, suggested a similar relation of a double 

bond to a hydroxyl group. Since bromomellitoxinone (m.p. 223-225') had 

-1 
absorption in chloroform at 3600 and 1730 cm it follows that two of the 

hydroxyl groups in mellitoxin are similar to those in tutin, while the third 

is probably tertiary. 

371 
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II 
These observations suggest that mellitoxin is a hydroxytutin and, 

since it does not react with sodium periodate, it must possess the structure 

This assuuption has been supported by mass-spectral evidence (see below) and 

II. 

by 

the reactjons of mellitoxin and dihydromellitoxin with alkali, which gave methyl 

isopropeq,l ketone and methyl isopropyl ketone, isolated in yields of 14% and 7$ 

respectively. These could have been formed as below. Tutin gave no volatile 

products under these conditions. 

(i) Tutin (I) and Mellitoxin (111 

Evidence for structure II was obtained by comparison of the mass 

spectrum of tutin (I) with that of mellitodn (II). The molecular weight of I 

was thus confirmed as 29e; further, when I was exchanged with deuteriun oxide 

within the ion source of the mass spectrometer5 the parent peak due to the 

molecular ion was shifted to m/e 296,thus indicating the presence in I of two 

hgdmTT1 gmups. The spectrum of II did not show a parent peak; however, the 
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molecular weight of II was calculated as 310 since there was a peak at m/B 27'9 

and a meta-stable peak at m/e 251.1 due to the transition 31 B+zFP + 31. 

The peaks in the mass spectrum of II could be divided into two groups (Table I): 

first, Group A, which was due to ions formed by corresponding reactions to those 

undergone by I; and, secondly, Group B, which was due to ion reactions involving 

those parts of the structure of I and II associated with the extra tertiary 

hydroxyl group in II at G-4. In the formulation of the proposed ion reactions 

below, the m/e values in brackets refer to corresponding peaks in the spectrum 

of 1-G-d 
2' 
GrouuA maks. - Both spectra had the expected M-15 and M-18 peaks 

due to the presence of an angular methyl group snd hydroxyl Groups respectively. 

The E-31 peaks at de 263 and at m/e 279 in the spectra of I and II were unusual 

since such peaks are normally associated with the loss as radicals of hydroxy 

methylene groups 697 . However, Dreiding models showed that these latter groups 

could be formed by rearrangement of the molecular ions involving hydrogen bans- 

fer from the hydroxyl group at C-2 to the orggen atom of the Spiro ethylene 

oxide ring, especially if the latter ring was at first cleaved. 

+./ -1 fro *do 
I m/e 291, (296) (R=H) 

II m/e 310 (R=oH) 

- 6’ -a0 + .C,,20,, 

m/e 263 (266) (R=H) 

m/e 279 (R=OH) 
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Txe moat Lntense (base) peaks in both spectra were at m/e 141; these 

7.8 peaks may ba due to fission accompanied by hydrogen transfer of the six- 

membered ring. 

I m/e 294 (296) (R--H) 

II m/e 310 (R=OH) 

----t 

Cl-i,-0 

I3 0 + 
OH H +o 

m/e 161 (142) (R=H) 
m/e l&l (R =OH) 

In both spectra the peaks at m/e 261 and at m/e 277 are of interest, 

since the former was not shifted in the spectrum of I-O-d2, and a n&a-stable 

peak at w'e 244.2 in the spectrum of I indicated the transition 2'7 @ @+18- - 261 

that is, both bydroxyl hydrogen atoms were eliminated as H20 despite the relative 

m coxfiguration of the hydroxyl groups in the molecular ion. The proposed 

ion reactions are as follows (a driving force may be the formation of the 

resonance-stabilized ion products): 
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ao_&o_flo 

m/e 279 (281) (R =H) m/e 261 (261) (R =H) 

m/e 293 (R-OH) m/e 277 (R=OH) 

For the loss of both hydroxyl hydrogen atoms it is necessary that one atom from 

the hydroxyl group at C-2, and not the C-2 hydrogen atom, be initially trans- 

ferred to C-l. This proposal is consistent with l,Ftrsnsfer processes being 

more favoured than the 1,2-type'. 

The formation of the ion of mass 219 from I (and of mass 235 from II) 

also involved the loss of both hydroxyl hydrogen atoms. This may be due to a 

1,4_elimination process, preceded by reactions leading to the formation of ions 

of mass 237 and 253 from I and II respectively. In these latter ions there had 

already been a departure from the rigid relation between the two hydroxyl groups. 

,J6-$oT.Tfl* 
-I 

m/e 279 (281) (R=H) H m/e 219 (219) (R=H) 

m/e 295 (R=OH) m/e 235 (R =OH ) 

In the spectra of I and II the peaks at de 125, which wire second in 

order of intensity to those at m/e 141, may have been due to the following 

reactions involving hydrogen shifts in the M-15 ions: 
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m/e 279 (281) (R=H) m/e 125 (126) (RI H) 

m/e 29’3 (R-OH) m/e 125 (R = OH) 

It may be worthy of note that the structure of the ion of mass 125 is capable of 

rearraugenent, to form either the ion shown or alternative stabilized ions. 

Similar extensive rearrangements of small-ring ions to form more stable larger 

ring ions are known in ion reactions of hydrocarbons 
10 
. 

The authors have thus correlated most of the important peaks (Group A) 

in the sp?ctrom of I with its lmown structure. FLurther, for each of the peeks 

there is .a corresponding peak in the spectrum of II if the presence is assumed 

in II at 'C-4 of an extra hydroxyl group. 

$-ouo B veti. - These peaks, which are associated with the parts of the 

molecules containing the extra I@roxyl group in II, may be assigned ion struct- 

ures if the latter group is attached at c-4. First, for example, the peek at 

m/e 191 in the spectrum of I' and the peak at m/e 165 in the spectrum of II may 

be due tcs the following ion reactions: 
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m/e 219 (219) (R=H) 

m/e 235 (R=OH) 
m/e 191 (191) 

R=OH 

Secondly, the peaks at m/e 240 and m/e 222, which are 

spectrum of II, may be due to the following reactions 

m/e 205.3 nf’ co armed the occurrence of the transitiona 

m/e 165 

associated only with the 

(a n&a-stable peak at 

248 --) 22p+ 18): 
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II m/e 310 

C 

m/e 240 

-c 
-H,O 

W-W: 

m/e 222 

Iii) Bromcmellltoxinone (111). 

The mass spectrum of III confirmed its molecular weight as 3% 

(Br = 79). Further, the presence of one bromine atom was confirmed by the fact 

that the two isotopic peaks at m/e 3% and m/e % were of equal height". The 

spectrum of III-C-d (the latter was prepared in the usual way by exchange with 

deuteriun oxide witbin the ion source) showed a shift of one mass unit in the 

parent peaks, thus confirming the presence of one bydroxyl group. All the peaks 

due to ti,n fragments, except those at m/e 329 and m/e 331, were due to bromine- 

free ions and possibly arose from initial homolytic fission of the bond adjacent 

to the C-2 keto group. A meta-stable peak at m/e 281.4 corresponded to the 

transitions 386@, 3+X9- 329, 33P + 57. This reaction may be fonrmlated 

as depicted below; the ion product a?y further dissociate into en ion of mass 

165 (corresponding to the base peek of the spectrum). 
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fi _g 

CH,Br ’ 0 

III m/e 386, 388 
CHzBr 

_;po _“.+q-$ 
CH2Br ’ 

m/e 329, 331 

m/e 165 
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Peaks at m,'e 30'7 (M-Br) and m/e 293 (M-CH2Br) indiceted the presence of a 

-CH2Br group. 

Table 1 

I 

294(0.3)* 

ns(1.2) 

276(1.5) 

263(2.8) 

261(1.8) 

237(0.9) 

219(7.0) 

141(100.0) 

125(7X5) 

lql(l3.6) 

I-2 

296 

281 

277 

264 

261 

239 

219 

142 

126 

191 

II 

295(0.2)+ 

292(3.1) 

rrs(o.9) 

277(3.1) 

253(1.9) 

235(4.5) 

14l(loo.O) 

125(91.5) 

240(3.5) 

218(1.2) 

165(3&O) 

* 
Percentage proportion of base peak at m/e 141. 
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