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In continuation of previous stereocherical studies1 in the griseofnlvin series we have uw 

found evidence that the preferred conformation 

in stereostructure I. Our conclusiou is based 

3 

of theparentcapoumd ineolutionis that given 

on the finding of relatively atroog 

coupling (.I = 13.5 Ez) between the 6'a- and 5'g-protoos. This mrparrreter couldmtbe extraet- 

ed from the mu spectrlmn* of griseofulvin itself which presents the 6'a-,!I'&, amd 5'a-protoms at 

2.3-3.16 as a complex and closely spaced three-proton wltiplet, imvolving further compllrtg to 

the 6'-methyl substituent3. Our present wrk relies on the application of an m "shift 

reagent," tris-(dipivalomethanato)europiwa4 [gu(DP~)31. to the speetrm of a partially deuterated 

sample of griseofulvin. 

The chemical shifts of the three ring C hydrogen substituents were first determined. A 

solution of griseofulvia (1) in CJ13c82C<CI13)20D, containing Cl13Cg2C<CI13)20H". heated at reflex 

for 16 hours gave griseofulvin-5',5'-d2 (2) 5 . Inits mmr spectra, this smbstance exhibitedonly 

one aliphatic proton (other than the erpected methyl signals). which appeared as a quartet (la) at 

2.756 and must be assigned to the 6'a-proton. Selenim dioxide dehydrogmtion of 2 gave dehydro- 

griseofulvin-5'-d (6)5'6 which was converted to grieeofulvin-5*&d <315 by catalytic hydrogenation 

W 
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with 10% palladium on charcoal. The 5’a- and 6'a-protons of 3 were visible at 2.29 and 2.756 

as a doublet and rough quintet, respectively. Homogeneous catalytic reduction of dehydro- 

griseofulvin (7) with deuterium and tris(triphenylphosphine)rhodium (I> chloride 7,g provided 

griseofulvin-5'a,6'a-d2 (4)5 in which the 5'8-proton appeared as a singlet at 2.646. 

1 Rl - R2 = R3 = H 6 R=D 

2 R1=H,R2=R3=D 7 R=H 

3 Rl=R2=H,R3=D 

4 R1 
= R2 = D, R3 = H 

5 Rl = R3 = H, R2 = D 

Griseofulvin-5',5'-d2 (2) on being stirred in chloroform solution for 16 hours with neutral 

alumina (Woelm, activity II) underwent stereoselective partial replacement of the 5'&deuterium 

substituent by hydrogen. The product, a mixture' of starting material (2) and griseofulvin- 

5'a-d (5) was free of absorption in the region of 2.36 (5a-H) but exhibited a complex band at 

2.7-2.96 (1.4H) (Figure 1) representing the coupled and closely spaced 5'f3- and 6'u-proton 

signals. A solution of 5 (0.17M) and Eu(DPM)~ (0.07M) in CDC13 gave rise to a strikingly altered 

nmr spectrum (Figure 2) in which proton signals are shifted downfield in general proportion to 

10 
their closeness to the C-4 carbonyl oxygen . The signals due to 6'-CH3 (1.4&S), 6'a-H @3.96), 

and 5'g-H (5.36) now constitute a first order (A3MX) system in which the doublet 11 at 5.36 gives 

J5'6-6'a s 13.5 Hz. 
A vicinal coupling of this magnitude must be due to trans, diaxial hydrogen 

substituents and requires conformation 1 for griseofulvin 12 . The same half-chair ring C confor- 

mation has been found for crystalline 5-bromogriseofulvin by X-ray diffraction methods 13,14 . 

The stereoselectivity of proton exchange reactions at the 5 '-methylene group is under further 

investigation. 

Acb-mwZedgment : We are grateful to Dr. H. Herzog of the Schering Corporation for providing 

the supply of griseofulvin which was used in this work. 



Fig. 1 

h e,f a 

b,c 

Fig. 2 

9 i 

e,f a 

8.0 7.0 6.0 5.0 4.0 

Fig. 1 Nmr spectrum (100) of 5 (+ 2) in CDCl3. 

Fig. 2 Nmr spectrum (100) of 5 (+ 2) and Ds4 molar 

PROTON ASSIGNMENTS 

a. 6tCH3 g. 3’-H 

l.Oa(Ppm) 

equivalent of Eu(DPM)s in CDC13. 

b. 6:H 

c. 5’@-H 

d. 2’-0CH3 

e,f . Ar -OCH3 

h. Ar-H 

i. CHCl3 

j. bands due to Eu(DPM)~‘~ 
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