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The relative configuration I has been assigned to tutin based on the 

X-ray crystallography of-a-bromoisotutin II (14 (lb) and a-bromoisotutinone III, 

and the absolute configuration has been rssumed to be I only by analogy with 

the rbsolutc configurstion(2b) of picrotoxinin. Evidences are r~ow presented 

which estsbltsh.this configuration to be correct, along with observations of 

large downfield shifts in the N.M.R. spectra of the fermi-1 epoxide, md the 

angular methyl protons, and their correlations with the stereostructure of tutin. 
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Structure I is based on the assumption that II arises from a-bromotutin 

IV by the isomerisstion of the Y-lactone to the b-lrctone and that no other 

mjor structural change occurs upon the isomerisation of IV to II. Therefore, 

additional evidence which substantiates the assumption will be desirable to 

establish the stereostructure of tutin. 

As are s unmw4zed in Table 1, tutin, dihydrotutin and a-bromotutin, which 
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TABLE1 

Resonances of Angular Methyl and Terminal Epoxide Protons ((values in p.p.m.) 

Compound c7 protons 

pyridine CHCl, 

'tutin I 1.94 1.42* 

dihydrotutin V 1.98 1.46 

a-bromotutin IV 1.92 1.57 

tutinone VI 1.73 1.30 

a-acetyltutin VII 1.68 1.28 

coriamyrtin VIII 1.48 1.15 

$) 

VI(3b,5) 

RI= -CtI,, :12. . ..I!. -OH 

v11(3) -0Ac 

VIrI(6) Rl= =CH 2, R*= H2 

Cl4 protons 

pyridine JAA(c.p.s.) 

** 4.71, 3.10 (AB quartet) 6 

4.76, 3.06 ( 11 ) 6 

4.65, 2.99 ( " ) 6 

.3.0-i, 1.80 ( ” ) 4 

?.W, 1 . 1’9 ( 1’ ) 6 

3.31, 3.05 ( WI ) 4 

l 

obtained in CDcl 
** 3 

partly overlapped by the signal of 2-011 

have a free hydroxyl group at C2 exhibit markedly low rrsonances of the angular 

methyl and one of the terminal epoxide protons in pyridinf, (4) while ttv? 

resonances of these protons in other analogues which lack 2-OH occw upfirld. 

It has been reported that an angular methyl group closely situated to R 

(7) hydroxyl group in n molecule shifts downfield in pyridine, but the shifts 

observed with I and its two derivatives RI‘C m;+rkedly larger than most of those 

of the rep"rtpd compounds. * The apparently large influence of 2-W which is 

trans to the angular methyl group~according to the scheme, will be noticeable. 
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The preference of the quasi-chair conformation to the quasi-boat conformation 

in I will be reasonable when the severe interaction between the isopropenyl 

and the sngular methyl group on the quasi-boat conformation is taken into 

account. The 2-OH thus shown as being trans to the adjacent methyl group is 

sterically not far from the methyl group on the quasi-chair conformation of the 

(9) 
cyclohexane ring when examined with the stereomodel. While various kinds of 

effect by the groups situated "ear the angular methyl group including those by 

bon, 2-OH, Zcarbonyl, 2_OAc, 8-CH2Br snd X4,14-epoxide may be participating 

in producing the low shifts of the methyl signal of the compounds shown in 

Table 1, the.large downfield shift of the methyl signal of I, IV and V in 

pyridine may partially be due to the pyridine molecule which is hydrogen-bonded 

to 2-OH in such a way to give the strong paramagnetic anisotropy vffect to the 

angular methyl group by the steric requirements of the rpoxide, the lactonc 

and other groups. 

The comparison of the obnrrved magnitude of the coupling constant JZtf 3M 

of IV (2.5 c.p.s., in pyridine) with the coupling constRnt calculated hy the 

Knrplus equationil') J20,,a~7.2 c.p.s. (dihedral anglem50'), J20,3,1mo 

(clihedral angle.--75') is also indicative of the G-configuration of 2-011 

ilItl!nr!gh the courling constant may have bee" influenced by the electronegative 
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The assignment of &configuration to 2-OH is also favoured by the analogy 

of the transesterification IV+11 carried out in alkali without neutralisstion, 

or by treating IV with diazomethane, to the transesterificstion of Gbromo- 

(2e.j picrotoxinin to &bromopicrotoxinic acid, and also by the probable mechanism 

of the isomerisation through an intermcdiirtr which might be formed by an intra- 

molecular attack of 2-OH to the lectnrw payI.: ">.? in TV RS is shown below: 

Iv II 

The stnhility of the epoxidr~ in tu!ir, wl!l nlso be best explained by this 

stereos~:ructure sinrr tbr, ISO clloxides in this conformation will he protected 

from the, rear attack 1s~ I!.O lactone carbon)1 situatwl right behind both of 

these eroxides. 

The rltstcrminatinn nf the absolute configurntiq," ur tutin has been mode by 

the WC of the optical rotatory dispersion (II? ~1 nl~r; hy the application of 

the benzoate ruleC12) bal;c*d on the relative cunfiglrntion of tutin. As is 

exhibitcl in Fig. 2, a-bromoisoilltinone hay shown R negative rotation maximum 

at 346+(M) -4,760; c = 0.374, dioxnne), and the rurve VW almost superposahle 

on that of methyl B-bromo-oxoplcrotoxinste (13) (PI) 346 -5,482: c r 0.392, 

dioxane) The absolute confirwrat 1 ur, rif wthyl 8-bromo-oxopicrotouinnte iq 

shown by IX hased on the nbsolu., r:wfr<lwntior of pirrotoxinin which YP.’ 

(?h) 
determined by the X-ray cryzt.nllygreph.~ of ok-bromopicrotoxinin. vhcn the, 

difference of B-bron,opicroroxii,ln t. s-:!r:,ll,i-picrotoxirrin is regrcnrdwl ns bring 

due to tht configurntl~~n r,f the. methyl nnd tht bromomet’~yl @w”:~ at iZp. The 

“~1”~ between tt.eqe LO CU~VPS indicates !hat :he :,Lsolutr> ron’ipurat ion of 
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FIG. 2 

ORD Curves of a-Rromoisotutinone III and Methyl B-Bromo-oxopicrotoxinate IX. 

tutin is I. 

The benzoate rule hay hvn npplit~l to a-bromotutin and tutin. Bcnzoyl- 

a-bromotutin, C H 0 Rr, m.p. 245' 
22 21 7 

(decomp.) has been obtained by the reaction 

of a-bromotutin vith benzoyl chloride in pyridine. The infrued absorptions 

(Nujol) at 1780, 1715, 1603 and 720 cm-1 show the presence of the benzoyl group 

and retention of the Y-la&one group. The absence of hydroxyl group indicates 

that the benzoyl group has been introduced to C2-oxygen. Besides the steric 

rfquiroments of "the large group" at Cl and "the small group" at C3, the 

requirements of the terminal epoxids, the la&one and other groups which are 

sterically near the hmwgl group will also havr to be taken into consideration 

in applying the benxoate rule to a-bromotutin and its benzoate. The require- 

ments of the latter groups, when examined with the stereomodel, are regarded 

as being analogous to those of the former groups, so as to make the benzoyl 

(14) The group tend to be flanked by 2-U and C2 to give levorotatory shift. 

observed molrcolnr rotations of n-hromotutin ((%) F -502: c = 0.85, dioxane) 

and benzoyl-v-bromotutin ((?I) i -840: c = 1.05, dioxane) indicates the 

rotation difference to hr -3'9%' shovinfi that the nhsolute configuration at 

C2 is in accord with the assignment of the absolute confipllrntion IV to 

a-bromotutin, and I to tutin. The rotation difference hctween benzoyltutin 
(15) 

((El) ; +14; c = 0.427, dioxrme) and tutin ((PI):5 +7*: c = 0.937, dionnw) 

hn= shown to hr -59; giving n further confirmntion of ahsolute rr1nfiWrati~~n 

1 ll- +utin. 
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