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GUotoxln, m entiblotio from dlioowdlrr fl&riatm, 

imolatod by Wetidling (1) was &udied extensively by Johnson and 

his aoworkerm (2). A tiruoture wan propored by Woodward, Johnson 

fiti. (3) in 19% without speoifioation of configurational detail 

md thir proposal hm not reooived oonfimation or subsequent 

l laboratlon. The detemination of the 6trnoturr of eporideain 

(4), alao fungal in origin, indiaatod similarities to the propond 

mtzll0ture for gliotoxln in oertain tiruotural featmom. Gllotoxln 

har therefore boon aualyaed by X-ryn to olarlig ita #truoture and 

oonfigruational &fall md aloo boomme ok the inherent lntereet in 

tha 1~3-0J010h0zadiene oyrtom for whloh aoourate dimensional detaila 

ere 1aoag (5). 

Cxqatal data, t&en with CuICti radiation end calibrated 

againat an internal standard (a), are oompared In the Table with the 

earlier value0 of Crodoot and Bogera-Low (7). The dennit?, 

meuured at room temperature, ia in aooord with the total cell oontentm 

being 4 moleouler, L.c., the an-trio unit oorreeponde to 2 moleoulee 

Of c13Hi~204a2* 
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Gliotosin, monoalinio, epaao group F-2, 

RFJt (at 150%) RFH (at 20%) CR-L (7) 

d 10.17 10.25 10.361 

a 749 7.52 7.599 

0 l&28 18.46 18.74i 

P 1co.7o io0.7e 100.0* 

Intensity data were recorded at -15O'C under condltione out- 

lined pmviouely (8). Looation of the 4 9 atome in the ae~trio 

uuit pxxwed poesible and the flret electron-deneltj dietributlon, 

pbued on time, permlttod deduction of all atom lwatione in both 

moleoules, the redundancy involved in dealing with 2 maleeulrr in the 

aqmmetrio wit providing ueeful internal cheeks a&net mieleading 

oonalueions (9). Refinement oaTled out by lea&-rquarea prooeduree 

bee reduoed *:he reliability index R to 0.09 for the 2859 measured 

reflexlone. The hydrogen atoms, looated from a difference distribution, 

are Incorporated In the caloulation. 

Petereon (10) has shorn the feaeibllity of using the small 

but detectable component f” for Cl at the C&OL wavelength to define 

abeolute configuration following Rljvoet’s proposal (11). Wring the 

f” component of the S atoms, we have been able to define the absolute 

configuration of gllotorin, using the photographic technique at -150% 

by careful selection of pelre of reflrdone to euit the moat appropriate 

oonditione (I?). The resultant conolusion for gllotoxin in remrent- 

rd by the space formula in Fig. la dth the more conventional 

repreeentatlou In Fig. lb. 
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Fig. 1 lb) * 

The structure, ignoring configurational detail, accords with 

the oonoluelon of Woodward, Johnson et al. (3). -- Apsrt from the 

disposition of the hydroryl group 04 with different orientations In the 

two molecules, only one of which Is depicted In Fig. la, the tro 

crystallographlaallg Independent molecules sre Identical eithln 

experiment al error. The Identity In detail Is In accord with the 

molecular framework being relatively rigid and this la eonfinned by 

the corresponding Drelding model. This rigidity holds In specific 

mutual orientation the structural features which ars of interest as 

chromophores and hence the structural details derived from the crystal 

ane~ysis c@u be carried over directly to dlscuaslon of structural 

studies by spectroscopic techniques In solution (13). F’ull detsilr 

of bond lengths and angles will be given in snother place but oertsin 

StNCtUrd features are worthy of comment here. 



(a) The 1.3-om1oh.mdlena l rtomr mlla l ystea im idolltioal ia 

the two lndepandmt molaoulm, the oonformation ofrlngAbo4* 

dnr-ohalr~ me WUP~ %7,&Y ad ClO,5,6,7 L1y indivMlullJoo- 

planar audtho wauralue oftho dihedral a@. C5,6,7/%7,8 18 14'. 

alo for the dihedral an& c8,9,1O/C9,10,5 it I8 44.v. mm0 

wluoo an in xwamnabla agroemontdththe lors-dirootly darirrd 

puutero of * reoent miorow8w inwatlgation (14) of 1,3_oyol0- 

ltaxadialu 1tllr1it * menae oftho akew-dloxu ayatain gl.iotoxiFl 

in left-handmd, Big. 28. The implioatiom of thim remit with 

regml to the oiroular dlohroir of thim lpoap me treated In the 

mooapwm Pap= (15). 

(0) 
(b) 

Fig.2 

(b)~i.Gdinulrhido bridmd 2.5-dmrarSnedione omtoms The 

attachment of tha disulphldo group to Cl and C3 reatriotrr the nonml 

opm-ohaln dih.drJ, m&e (w 100°) to the lw (mom) value of 12.3' 

for L clslm/als2c3. The ohirality of the group C-El-SC ir, 

pmmmably, determined by the subatltwnte in the piperaslnediono 

ring at Cl, ll, B2 and C3. It, alao, is left-hauded, Fig. 2b. 



(c) Conflmratlon~ at Cl aud Q: As noted earlier (3), the 

bridged bicyclfo etructure requires that the abeolute configuratlone 

et Cl end C3 be the woe. The prement result reveals that, If 

originally derived from amino aoide - eerine and phenylalanine (16) - 

these would have been In the Gfozm if no inversion occurred dating 

the natural eyntheeie of gliotoxin. 

Swrideemin 

Although decomposition of tb crystals of sporideemin jn the 

earlier work (4) had prevented the exteneion of the X-ray enelgsie to 

define the abeolute configuration, the availability of the atruoture 

analyess of the two oompounds end the definition of the absolute 

configuration of one of these provides en opportunity to reeolve the 

question by reference to the oonfiguratlonal evidence of their 

circular dichrolem (C.D.) curves. Comparison of the two etruoturee, 

on the baair merely of relative configuration indicates dimenaionel 

aud angular identity not only in the bridged piperaeinedione ayatem, 

including the ekemess of the disulphide bridge, but extending aleo to 

the aeeooiated 5lnembored ring at 12C3. Only at Cl0 do the relative 

configurations differ, s. Figs. 1 end 3. Herrmann, Hodges end 

Taylor (17) have determined the C.D. of gliotoxin end eporideemin 

and we have repeated this work. Gliotoxin shone two weak negative 

m&ma at circa 310 7 and at 340 7 probably due to the dieulphide 

abeorptlon (18) and poeeibly reflecting both the seme end ma&tude 

of the ekewnees of that system (see (15)). If *he trensltlone 

ooncerned are active ln sporldeemin, their effect’% maeked by 

positive dlohroiaP aesoclated with the dihydroindole ohromophore of 

the molecule. Below 260 
‘p” 

, however, both compounde exhibit strong 
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negative dichrolmm waking at 233 
Y 

and thla feature la rhmd by 

dehjdrogllotoxln, rporldaaia-B aad &ydrorporldatin-B (17). 5!ho 

dlmlphldrbridgrd &~~raslnedlona ayetow exlata lunodlflrd in all 

fiw of theaa compound4 and, for thin reason, u nll u from the 

nature of the chromopho~%, ‘IY ldantl~ It an the awroe of tha nhort 

wavelength diohrolmn. It follow that the absolute eonfIguratIon 

of thin ooumon rtructural tmlt Ia the rama In gllotoxin ad sporld~ti 

aud ln thrlr altoration poduote mentioned abovoa 

The aboolutr oonflgaratlon of aporldeamln is that depleted 

by the spaoe fomla, Fig. 3a md the more aonventlonal za~aentstlon 

ln Fig. 3b. 

Fig.3 b) op, 

?he opposite eonfiguration of Cl0 ln gliotoAn’rOlb the 

oorraupondFng atom in ~~poddasmln la r&looted in the overall sha*s 

of the two ~wleoulea, a. Flgrr. 1 and 3. 
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