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Abdrac-The carbonyl group of abbeokutone is located on ring A by the formation of a bromo-ap 
unsaturated ketone containing the chromophore 0 = C.C(Br) = CH.C and at position 3 by the formation of 
a -acid containing the grouping CH, =C.(CH,). The 16a-hydroxyl sterecchemistry is confirmed by its 
formation from 3a-hydroxy- and 3-oxo4-)-kaur-16-ene. 

ABBE~KUTONE has been assigned2 the structure I. In connection with our studies3 on 
the biosynthesis of the gibberellins, we required (->kaurene stereospecifically 
labelled with tritium at various positions on ring A. Abbeokutone was a potential 
source of (-)-kaurene labelled at position 3. However, although abbeokutone had 
been correlated with (-)&aurane, the location of the CO group was not proven 
Through the courtesy of Professor D. A. H. Taylor, we have completed this aspect of 
abbeokutone chemistry. 

On treatment with acetic anhydride in pyridine, abbeokutone formed a mono- 
acetate at room temperature and a diacetate on refluxing Comparison of the NMR 
spectrum of the monoacetate with that of abbeokutone (T CHzOH 6.27, CH20Ac 
5.75) showed that the primary alcohol was acetylated first. Both gave the correspond- 
ing equatorial alcohols (t CH-OH 6.7 and 68) on reduction with sodium borohydride 
The diacetoxy-mono-o1 formed a toluenep-sulphonate. This gave a cis disubstituted 
ole6n (t 4-59 2H v, 735 cm- ’ cf lup-2-ene,* 730 cm-‘) on refluxing with collidine 
which is in accord with a methylene ketone in abbeokutone. Bromination of the 
monoacetate with excess bromine in acetic acid followed by dehydrobromination 
with lithium bromide and lithium carbonate in DMF, gave a monobromo-c$- 
unsaturated ketone The NMR spectrum of this showed one oleflnic proton at r 247 
as a singlet which was assigned to the Bproton of an a~unsaturated ketone. The W 
speztrum showed J,._ 258 nm in accord’ with the fragment O=CC(Br)=CHC. 
The only kauranoid positions available for a CO group which would afford this 
chromophore are positions 1 and 3. These positions were distinguished by the 
following reaction. The monoacetate of abbeokutone was treated with mchloroper- 
benxoic acid After extensive chromatography, a carboxylic acid was obtained. This 
showed NMR resonances at T 8.25(31 5.30(l) and 5.12(l) together with only one 
saturated C-CHJ resonance at z 8.98. Thus two of the three Me groups of abbeo- 
kutone have been replaced by the grouping CH,=C(CH& Consequently the CO 
group of abbeokutone is located at position 3 and the acid has the structure IL 
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Abbeokutone was reduced with sodium borohydride to a trio1 which was oxidized 
with sodium periodate to give a I’?-norketone. Treatment of this with methylene 
triphenyl phosphorane gave (-)-kaur-16en-3u-ol which had identical physical 
constants to material reported’ by Jefferies. Furthermore oxidation of the kaurenol 

II 

to 3-0x0< -)-kaur- 1 Gene and hydroxylation with osmium tetroxide regenerated 
abbeokutone. Osmylation is a reaction that is known to afford the 16a-hydroxyl 
stereochemistry,* A second sequence also provided confirmation of this stereo- 
chemistry. Abbeokutone formed a monotoluene-psulphonate in which the primary 
alcohol was acylated (7 5.83). Reduction of this with LAH gave (- jkauran-3a,16a- 
dioL The same diol was prepared by epoxidation of (-)-kaur-l&en-3a-al and reduc- 
tion of the epoxide with IAH. Epoxide formation like osmylation in the kaurene 
series, occurs from the a-face of the molecule. 

EXPERIMENTAL 

Geuerai experimental details have been described previously? The abbeokutone bad mp lPO-191” and 
was a gift from Professor D. A. H Taylor. 

Rcetylotion of &be&tone. Abbeokutone (500 mp) on treatment witb Ac10 (M mI) in pyridine (10 ml) 
overnight gave a monoacetate, mp. 136137”. (Found: C, 736; H, 9.15. C&HI.O~ requires: C, 72.9; H, 
945 “4; 7 9w3), 8.93(6), 7+6(3), 572(2); v, 3450,1735,16PO cm-‘. Abbeokutone (350 m& on refluxing 
with Ac,O (a5 ml) in pyridine (5 ml) or with NaOAc for 2 hr. gave a diac+tatt, mp 125-126” (lit,” mp. 
127-129”). (Found: C, 7M; H, 8.95. Calc for CI*Hs60s: C, 7125; H, 9@*&; 7 9w3), 8+93(9, (I-03(3), 
797(3),560(l) and 5.07(1)(3 = 13 Hz); v, 1735,172O and 1700 cm-‘. 

Reduction of the acetutes. The keto-acetates(200 ms) in MeOH (10 ml) were treated with NaBH&l00 me) 
for 2 hr. The solns were poured into water and the products filtered and ncrystallized from aqueous MeOH. 
1~17-D~toxy~-~~~-~~~ crystalliuxi as needi~ mp. 174-175’. (Fouud: C, 69-9; ?& 9.5. 
C,+HllO,fH,O requires: C, 69-4; H, 94Oh; r 9.23(3), 9*03(3x 8ePP(3), 8.03(3), 7-9y3), 678(lxm), 455(l) 
and 5+07(l)(J = 13 Hz); v, 3400 (br), 1735,172O cm-‘. l’l-Acetox~-~kmaon-3a,lCia-diof e 
as needle+ mp. 211F-220”. (Found: C, 72.2; H, 9.7. CIPHJ(IOI requires: C, 72.5; H, 9*95’?; r 9G!4(3), 
9-06(3), P_oa(3), 7-%3), 5.7x2), t&7(l)(m); v, 3554 349 (br), 1710 cm-‘. 

16o,l%Diuceto~y-( - bkaur-2-ene. The 3a-t5f~ene-p-su~ph~~te of 16~17-diacetoxy~ -)_kauran-3a-ol 
was prepared with toluen~psulphonyl chloride in pyriclmc It crystallizd from light petroleum as need& 
mp. 159-160”. (Found: C, 6&7; H, 8.3. C,,HMSO, requires: C, 664; H, 7.9”A; 7 9~20(6),9dXl(3), 804(3), 
7.98(3), 7.56(3), 5.78(1)(q 7.10 Hz), 5.56(l) and 5@I(l)(J = 13 Hzh 2.64(2) and 2.16(2)(5 = 8 Hz); v, 1735, 
1720 and 1600 cm-‘. Tbe toluene-psulphonate (150 mp) was heated under rcflux with &Mine (10 ml). 
The soln was cooled, poured onto ioeoold 2N HCI and tbe product recovemd in AcOEt. Chromatography 
on alumina gave in the fractions eluted with light petroleum, 16~+17-&cetox~-)-kmv-2-ene, which 
crystallized from MeOH as prismg mp M-1379. (Found: C 7425; H, 8.8. C1dH560, requires: C, 742; 
H, 9.3%; c 9.12(3), 9@6(3), 8.96(3), S-03(3), 7.95(3X 5*56(l) and SQ(l)(J = 13 Hz), 459(2); v, l735,172Q, 
735 cm-‘. 

Bromination of deokxtone aceme. Bromine (45 g) in AcOH (32 ml) containing NaOAc (33 g) was 
added dropwise to a soln of the acetate (48 9) in AcOH (32 ml) containing 44% HBr (cl5 ml). Tbe aoln 
was pouted onto ice and the ppt collect@ washed witb NaHCO+q, dissolved in ether and dried over 
anbyd K&O,. Recovery gave a gum which was refluxed with LiCl(3.5 s) and LiaCOI(2 g) in DMF(75 mfj 
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under N2 for 4 hr. Ether was added and the soln washed with H,O, dil HCl, NaHCOsag dried and 
evaporated. Chromatography on silica 8ave in the fractions eluted with 50-70 % AcOEt-light petroleum, 
l7-acctoxy-2-bromo-l~-hydroxy-3-oxo-(-)-kmv-lsne (@87 & which cry&d&d from AcOEt-Iight 
petroleum as needles, mp. 171-174”. (Found: C, 60-3; H, 7.2 Cz2H~IOdBr requins: C, 601; H, 7.1 “A; 
T 8.82(6), 8.7q3), 7.88(3), 5.72(2), 247( 1) ; v, 3510,173Q 1680,1603 cm-‘; It. 258 nm(MeOH). 

Clcowge of ring A. Abbeokutone monoacetate (750 me) in CHCI, (10 mI) was treated with m-chloroper- 
benzoic acid (2 g) for 2 days at room temp. The soln was diluted with CHCI, washed with FeSO,aq, dil 
HCI, NaHCO, a~ dried and evaporated. The residual gum was chromatographed three times on silica in 
15 % AcOEt-light petroleum to give 1 ‘I-acetoxy- Ma-kydroxy-3,4seco-( -)-km&( 18)-en&oic acid (95 mg) 
which crystallizd from acetonc+Iight petroleum as needles, mp 77-78”. (Found: C, 69.2; H, 94. 
CzlH,,O, requires: C, 69.8; H, 945’4; r 8.98(3), 8.25(3), 790(3), 5.75(2), 5.3ql), 5.12(l); v, 3400 (br), 
1735, 1710,890 cm-‘. 

3a-Hydroxy-(-hkaur-l&me. This was arepared by a procedure similar to that recorded by JeIferiea 
et al.’ It crystalhzed from light petroleum as needles, mp 170” (lit,’ 172-1733. (Found: C, 83.3; H, 11.1. 
C&for CzOHJSO: C, 83.3; H, 11-2”A; v, 3390, 1660,880 cm-‘. The toluene-psulpkonate had mp. 143”. 
(Found: C, 73.5; H, 8.8. Cz7H&Os requires: C, 73.2; H, 8.7%). Oxidation of the alcohol with the 8N 
CrOs reagent 8ave 3-oxo-(-)-kaur-l&ene which crystaIlizd from aqueous MeOH as needles, mp. 
87-88.5’(lit,’ 8a8.5”). (Found: C, 78.95; I-I, 10-l. Calc for ClOH,,,O)H,O: C, 78.9; H, 101 “A; v, 1698, 
1660,899 cm-‘. 

Abbeokutone. 3-Oxo-(-)-kaur-l&ene(75 m&in ether(5 ml) was treated with OsO,(lOOmg) inpyridiie 
(3 ml) for 16 hr. The soln was poured into NaHSOsaq and allowed to stand for 2 hr. Recovery in AcOEt 
gave abbeokutonc (35 mg), mp. 190”, identical (IR) with an authentic sample. 

3% 1 GMXhydroxy-( -)-kuurane 
(i) Abbeokutone, on treatment with toluene-p-sulphonyl chloride in pyridine at room temp for 18 hr, 

formed a l7-monoto/uene-psu/p/1o~tphonate, mp 139-140”. (Found: C 68.0; H, 7.6 Cz7H,sSOs requires: C, 
68.3; H, 8.1 “A; z 9.00(3), 894(6),7.55(3), 5.83(Z), 2-63(2) and 2013(2)(J = 9 Hz); v, 3470,1690, KiOOcm-‘. 
‘j-he monotoluene+sulphonate (110 ms) in ether (10 ml) was heated under rdux with LAH (500 mg) for 
4 hr. The soln was diluted with moist ether and washed with dil HCI. Recovery and chromatography on 
alumina gave 3a$&dihydroxy<-)-kuurane which crystallized from acetone as needleg mp. 168-170”. 
(Found: C, 78.7; H, 10-9. Cz0H3*02 requires: C, 784; H, 11.2”A; T 9.22(3), 904(3), 9w3), 866(3), 6.83(l) 

(m) ; v, 3350 (br) cm-‘. 
(iii 3a-Hydroxy< - )-kaur- 16-ene (150 ms) in CHCl, ( 10 mI), was treated with mchloroperbtnzoic acid 

(200 mg) overnight The soln was diluted, washed with FeSO,aq, dil HCl, NaHCOB aq, dried and evapora- 
ted. Chromatography gave 16a-l7-epoxy-(-)-kuurun-3a-ol which crystallizd from light petroleum as 
needle+ mp. 154-157”.(Found: C, 78.7; H, 101. C2,,Hs201 requires: C, 78.9; H, 106’&; 7 9.22(3),9-02(3), 
8.95(3), 7.17(2) (q J = 4, 6 Hz), 6.8(I), (q J = 7. 10 Hz); Y,,, 3300 (br) cm- ‘. The epoxide (50 mg) in ether 

(5 ml) was heated with IAH (200 m@ for 3 hr. The soln was diluted with moist ether, washed with dil HCl 
and the product recove&. 3u,l6a-Dihydroxy4-)-kaurane crystallizd from acetone as needles, mp. 
167-169”, identical (IR) with the sample obtained above 
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