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Recent studi of the COnVCmsiOn of j8OlOngifOh-m 8pOXid9 ( ieolongifolene,I ) 

into 8-oxo-isolongifolene disy2e on the assignment of the stereochemistry at C(7) . 

The epoxide has been assigned ' the fi configuration but this conclusion has been 

contested as a result of degradation of this compound to a fenohol derivative and 
3 spectral investigation of this . 

We haV8 prepared all the structural isomers of 9-hydrory-isolongifolene , 

g-hydroxy-isolongifolane , and o-oxo-ieolongifolane by methoda preoluding skeletal 

rearrangements , and our conclusions a8 ta the aterochemistxy of addition to the 

C(8) double bond have relevance to this dispute . 
c(7) - 

Dreiding models suggest that g-a-hydroxy-isolongifolene in its more stable 

conformation has a C(9) - li bond that makes dihedral angles of about gC , 180 , and 

6C" with the planes occupied by the C(8) - H end the two C(10) - H bande . The 

alternative conformation is lesu favoured as it introduces a,gauche-butane interaction 

at the o face , in addition to a 1,3_interaction between the pseudo-axial C(9) - OH 

group an4 the a-methyl group at C(ll). 
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g+-EydroZg-isolongifolene can exist in two oonformations ; one has the plane 

containing ~(6) , C(1) , and C(2) approximately bisecting the wle between the methyls 

linked to C(11) , as in g-ore-isolongifolene 1 but thie oonformation is destabilised 

by 1,3-interaotions between the pseudo-axial C(9) - OH and the methyl at C(11) . 

The other oonformation has two rearsauche -bktane interactions between the methyls 

linked at C(ll) and the C(1) - ~(6) and C(5) - ~(6) bonds , but the transannular 1,3 

interaotion is non relieved as the OH group becomes pseudo-equatorial . 
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heduotion of 9-oxo-ieolongifolene (II) with LiAlH4 gave two a-g unsaturated 

alcohols ( 24 I 76 W/H ) . The major product ( m.p. 94’ , i.r. banda at 3,300 , 

1,668 cm-l , molecular weight from mass spectra 220 a all compounds also had 

satifaotory elemental analyses ) had en n.m.r. signal for CSOE as an eight-line 

multiplet ( centred at 6 4.00 ; J ( g9H - olOH ) , 9.3 Hz ; J ( p9H - BlOH ) , 

6.0 Hz ; J ( @YE - 8~ ) , 2.4 Hz ) . This represents vicinal dihedral angles of 

lj'o , 30 , and 55’ respectively . The C(8) - g signal is a doublet ( centred at 

65.00 ; J ( 8A - 0 9H ) , 2.4 Hz ) . These measurements are consistent vith 

9-a-hydroxy-isolongifolene (IV) in the conformation with the C(9) - OH bond gaeudo- 

equatorial . The minor product ( m.p. 71’ , i.r. bands 3,400 , 1668 cm-1 f moleoular 

weight from mass spectra 220 ) has an n.m.r. signal for C;OFl as an eight-line multiplet 

( oentred at 6 3.97 , J ( a9H - 8H) ,4.5 Hz;J(a98-alOH) ,q.OHzandJ 

( a9Il - BlOH ) 3.0 Ha ) . These represent dihedral angles of 35 , 45 , and 55’ 

respectively . The c(8) - X signal is a doublet at 6 5.12 , J ( 8H - a9H ) , 4.5 Hz . 

These results are consistent with 9-g-hydroxy-iaolongifolene (V) with the C(9) - OH 

bond pseudo-axial . Reduction with NaBH4 , both alone end with added triethylamine4 

gave the same proportions of products , but reduction with NaAlH2(OCE2CH20CH3)2 gave 

the reverse ( 82 : 18 w/w ) ratio I It is likely that the product proportions in 

the LiAlH4 and NaBH4 reductions are governed by eclipsing effrots 5 whereas those 

in the last reduction are governed by bulk ateric effects ; this is consistent with 

the preferred approaoh of the last bulky reagent from the least hindered side to 

give the main product . In support , equilibration of the alcohol (V) with base in the 

presence of benzophenone gave a,6 alcohols ( 94 I 6 w/w ) . 

Lithium - ammonia reduction of (II) gave a saturated alcohol with n.m.r. signal 

for C(y) - g ae a broad multiplet ( centred at E 3.70 ) . Dichromate oxidation of 

this and hydrogenation ( Pt/EtOH ) resulted in an axial alcohol ( m.p. 99-103’ ) with 

a n.m.r. signal for C(9) - H as a narrow multiplet ( centred at 6 4.05 ) . 

EIydrogenation of (II) ( Pd.C/AcOH ) gave a etiurated ketone ( m.p. 60’) 1 

further hydrogenation ( Pt/FZ%OH ) of this formed a saturated alcohol ( m.p. ) . 

The latter had a n.m.r. signal for C(9) - g as a narrow multiplet ( oentred at 

6 4.10 ) l Reduction of the above saturated ketone ( Na/iPrOE ) gave the corresponding 

equatorial alcohol with n.m.r. signal for C(9) - g as a broad multiplet ( oektred 

atE3.70 ). 

The four 9-hydroxy-isolongifolanea were all different ( i.r. , n.m.r. , m.p. , 

m*s* , and g-c. characterstics. Hydrogenation of (IV) (Pt/EtOH) gave a saturated 

alcohol (A) identical with the axial alcohol prepared by hydrogenation of (II) with 

Pd.C/AoOH end the reduction of the resulting saturated ketone with hydrogen over Pt. 

The C(7) - H bond ( a or p ) in all ieolongifolanes must be axial to the ring 
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oontabing the C(7) - C(6) bond ( from Dreiding node18 ) , and froa the previaus 

dioo~a8ion the oonfiguration at C(9) of the unratureted aloohol ia known ; the 

oonflguration at C(7) muat therefore be a , and 40 the saturated doohol (A) must be 

~-4~~-7_cr_Idirolongiiolaae. The stereooh8mi8tq of the eerie8 of reduotions may 

thm be mrittrn a8 in the dirgrcu . There a88i&nnmfe 8re consistent with reeultr 

from indepedsnt orystallographio studier on glyoola formed from nor-C(ll)-mothyl- 

ieolongifolene86 . 

Our rraultrr indieato that cl&addition to the C(7) - C(8) double bond in 

bdro@nation ooourn from the a faoa ( of etmotm II )+ and so pupport the revised 

oOUdlU8iOlM 3 am to the rtrreoohemistry Of the ieolongifolene eporidee . 

+ 

Not. The pl?ojeOtiOll Of i8OlOil@fOl@lle in Dbv’8 pUbliO8tiOn8 i8 the reVOr 

of the projeotion uasd In thi8 paper . 
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