
Tetrahedron Letters No. 30, pp. 2167-2171, 1963. Pergamon Press Ltd 
Printed in Great Britain. 

THE STRUCTURE OF TAKININE, A NITROGEN-FREE 

OCXXTRRING IN TAXUS CUSPIDATA. 

K. Ueda, S. Uyeo, end Y. Yamamoto 

COMPOUND 

Faculty of Pharmaceutical Sciences, Kyoto University 

Kyoto, Japan 

Y. Meki. 

Gifu College of Pharmacy, Gifu, Japan 
(Received 30 September 1963) 

Lythgoe and his collaborators (1,2) recently advanced 

the structure (Ia) or (Ib) for 0-clnnamoyltaxicln-I, a nitro- 

gen-free compound derived from taxlne occurring in Taxus 

baccata, and Nakanlshl end his associate8 (3) proposed a 

closely related structure (II) for taxlnlne (4) ’ C35H4209' 
obtained from Taxus cuspidata*. 

We now wish to present evidence which requests revision 

of the structure for taxlnine to (III)**. 

As previously reported, the lithium aluminum hydride 

reduction of taxlnlne afforded taxinol (5), C20H3205e which 

+ As pointed out by Lythgoe et.al., physical and chemical 
properties of taxlnlne are very similar to those of 
0-clnnamoyltaxioln-II trlacetate. 
compounds, however, 

The identity of these 
awaits direct comparison which has 

not been undertaken so far due to unavailability of 
0-cinnamoyltaxlcin-II triacetate to us. 

+* Very recently Professor Nakanlshl has kindly informed us 
in a personal communication that he now accepts structure 
(III) for taxinine. 
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still contains a carbonyl group, but no conjugated double bond. 

Oomparatlve studies of the functional groups of taxlnlne and 

taxlnol led us to the conclusion that the latter is a product 

formed by reduction of only the double bond conjugated with 

the carbonyl group together with hydrogenolysls of the ester 

functions in the former compound. Since no other change 

could be expected by this treatment, taxinol was chosen as a 

useful starting point for detailed Investigation. 

Osonolysls of tetraacetyltaxinol (6) gave tetraacetyl- 

oxonortaxlnol('), 027H38010 (IV), m.p. 215'. The,n.m.r. 

spectrum measured at 60 MC/sac in deuterlochloroform showed 

a one-proton doublet (J=6.0 c.p.8.) at 6.34mhich is 

ascribed to the proton anti-carbon of the carbonyl group 

formed by osonolysls of the exocyclic methylene, indicating, 

in accord with the formulation (IV) and not with an alterna- 

tive structure which can be derived from structure (II) for 

taxinine, that the proton is spin-coupled to only one proton, 

viz., the carbon atom carrying the secondary acetate, 

exhibiting a one-proton quartet centred at 4.44z(J,=6.0 C.p.s., 

J2=2.2 C.p..s.). The other ajaoent carbon (asterisked in 

IV) atom must be fully substituted. 

Zemplgn methanolysls(8) of IV gave a substance, C24H3608, 

(v), m-p. 242', Cdl, +2.2' (CIiC13) which showed in the ultra- 

violet absorption spectrum a maximum at 219,~ (&8,300) and 

in the Infrared spectrum bands at 1645 and 1068 cm" SUg- 

gestlng the presence of sn enol-ether grouping. Beady 

eaponlficatlon of the methoxyl group and resistance to the 

catalytic recuction of the double bond also supported the 

presence of a grouping suchas -d=bOCH:, In the molecule. 
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In agreement with these findings, in the 11.m.r. spectrum 

of V the one-proton doublet which was at 6.54dln the 

spectrum of IV has disappeared, end a new three-proton peak 

at 6.6nZfrom the methoxyl was observed. Furthermore no 

oleflnlc proton signal was observed indicating that the enollo 

double bond was tetrasubtltuted as represented by the formula 

(V). 

A posslblllty that the methoxyl peak oame from a solvent 

of crystaIIlsatlon could be ruled out by the unchanged n.m.r. 

spectrum after prolonged drying in vaouo at 120’ and aIso by 

the fact that Its monoaoetyl derivative, 026h$$09# m.p. 176’. 

@orlD -15’ (CIiC15) exhibited a singlet at 6.55tior the 

methoxyl protons and no vinyl proton signal which would be 

required of a II-type structure. 

A second proof for the position of the exooyollo methy- 

lene In taxlnlne was provlded by the n.m.r. spectrum of aoetyl- 

dehydrolsopropylldenetaxlnol (VI), C25H3606, m.p. 193’, 

obtained by acetylatlon of dehydrolsopropylldenetaxlnol (6), 

and its dlhydro derivative (VII), 025&,806S m.p. 235’. 

Compound (VI) showed a one-proton singlet slightly broadened 

by weak coupling at 6.112 for the proton which la on and - 

carbon of a carbonyl and at the same time allyllc to the 

double bond, while In the dlhydro derivative (VII) the signal 

for this proton was shifted to higher field and exhibited a 

doublet (J=5.5 c.p.s.) at 6.61Zln conformity with the fOm&ie 

(VI) and (VII), respectively. These spectroscopic data 

require partial structure -OH(OH)- ki-k!H, for taxlnol, and 

therefore also for taxlnlne. 

In combination klth our experimental findings as to the 
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other moietiee of the molecule which are ln good agreement 

with thoee reported by Bakanlehl et.al. (3) the results obtained 

above stronglfr support the structure (III) for taxinine. 

It should be noted that In the revised structure (III) 

the genesis of the molecule could be from two Identical C,O 

unite as Indicated by the dotted line inIlE, and It 1s worth 

pointing out that this group of compounds may be related to 

quaeeln(g) type which are klso devlslble Into two similar CIO 

unite. 

o$ykxo__& q$Kx-=-H5 

(Ia) EzSH ; R=H 
(II) R=H ; R=Ac 

(Ib) 

0 

OAc 

(VII) R=CR3 (double bond 

saturated) 
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