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reaction of the resulting hydroxymethyl radical could
then lead to the observed products.
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Primycin!
Sir:

The antibiotic primycin was first isolated in 19542
from cultures of actinomycetes from the intestinal
tract of the wax moth. It has activity against gram-
positive pathogens and human and bovine M. rubercu-
losis.  'We have found primycin to consist of a number
of closely related structures, and report here the struc-

ture of the major constituent.®
Primycin (1, R = H) is a white microcrystalline
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powder. It is a guanidine sulfate and these two func-

tions are responsible for all the sulfur and nitrogen
contained in the molecule. Itis unsaturated but shows
no evidence of conjugation in the ultraviolet. Mild
acid hydrolysis gave D-(—)-arabinose.®

Alkaline hydrolysis (5 ¥ KOH at 135°) gave the
aminoacid(2,R = R’ = R’/ = R’ = H). Thecorre-
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sponding polyether (2, R = R’ =R’/ = Me; R’ =
Ac), CxH;»7NO;s (mol wt caled, 1319; found, 13199),
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was the largest moiety volatile enough for molecular
weight determination by mass spectrometry.” The spec-
trum also revealed the presence of much weaker peaks
at higher mass which were homologous. The poly-
acetate (2, R = R’’’ = Ac; R’ = Me; R’ = H)on
ozonolysis followed by sodium borohydride reduction
and reacetylation gave secoprimycin A acetate (3, R =

n-CqHg

Ac), CoHis(OAC);COOMe, secoprimycin B acetate (4,
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R = Ac), CoH;3:0:(0OAc)0, and secoprimycin C acetate
(5, R = H; R’ = R’ = Ac), CioHis(OAc);NHAC,

The structure of secoprimycin C acetate (5, R = H;
R’ = R’/ = Ac) could be determined entirely from nmr
data since double irradiation revealed the contiguity
of all the relevant atoms. Independent, and also com-
plete, structure proof came from the mass spectro-
metric fragmentation pattern.® Some of the primary
cleavages are indicated in the formula. Replace-
ment of sodium borohydride by the borodeuteride gave
a deuterium at the asterisked carbon. This, therefore,
represented the site of attachment of secoprimycin B.

Similar degradation of 1 (R = Me) gave 5 (R =
CONMe,;; R’ = Me; R/ Ac). The chemical
shift of the methine proton geminal to the methoxyl
was readily detected. The hydroxyl group indicated
with a dagger, protected from methylation in 1 (R =
Me), was that involved, therefore, in lactone formation.

Secoprimycin B acetate (4, R = Ac) on hydrolysis
gave the free alcohol 4 (R = H), and this on mild
acid hydrolysis gave D-(—)-arabinose and the alcohol
CrH;360s5. The presence of the grouping R-CH(OH)-
CH(OH)CH,OH was shown by periodate oxidation
and that of the function CH;CH(OH)- from nmr data.
Isolation of the corresponding fragment from per-
methylated primycin gave, after hydrolysis of the ara-
binose and periodate oxidation, an aldehyde (CsuH,.0r).
The structure of this substance (6, R = Me) followed

(7) Although our evidence renders it unlikely, it is not absolutcly
excluded that a small fragment may have been lost in the conversion of
1 to compounds of type 2.

(8) The masses of the primary fragment ions of the seco compounds

were determined by high-resolution mass spectrometry and agreed with
the calculated values within acceptable limits.
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from its fragmentation pattern (partly indicated). The
results also allowed the placing of the arabinose moiety.
The point at which secoprimycin B was attached to C
was determined by partial ozonolysis of 1 (R = Me) (at
the double bond joining fragments B and C), sodium
borohydride reduction, hydrolysis, and oxidation of the
only free alcohol function to an acetyl group, recog-
nized by its nmr signal.

Secoprimycin A acetate (3, R = Ac) was converted
to the corresponding alcohol 3 (R = H), which was
cleaved with sodium periodate to give the aldehyde 7
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(as hemiacetal) and acetaldehyde. Huang-Minlon
reduction gave caproic acid and the diol 8 in almost
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equivalent amounts and in high yields. These sub-
stances are believed to be formed by a reverse aldol-
type reaction followed by reduction. The structure of
7 was shown by its fragmentation pattern. The pres-
ence of the asterisked single proton (indicating the
branching) was shown by a signal at 2.7 ppm in the nmr
spectrum. In addition, treatment of 3 (R = Ac) with
mild base gave the corresponding «,8-unsaturated ester,
albeit in small yield. These data together with the fact
that secoprimycin A has rhree C-methyl groups estab-
lishes its structure.® The point of attachment of seco-
primycin A to secoprimycin B was shown by a boro-
deuteride experiment. The deuterium was introduced
at the position marked with'a dagger in 3.

Methylation of secoprimycin B (4, R = H) gave the
ether 4 (R = Me), which, on mild acid hydrolysis in
methanol, gave the arabinose as the methyl-2,3,5-
tri-O-methyl-D-arabofuranoside, identified by its mass
spectrum.!® That the sugar is attached as the « anomer
is suggested by the presence of the acetal methine hydro-
gen as a singlet!! at ca. 5.2 ppm in the spectrum of de-
rivatives of secoprimycin B.

The above evidence requires that primycin be repre-
sented as 1 ( R = H).
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the fermentation, at Budapest, of a new strain pro-
ducing primycin (Thermopolyspora galeriensis).
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Photochemistry of 3,3-Diphenylcyclohexene. The
Vinyl-Aryl Di-7r-methane Rearrangement in a
Nonconjugated System'

Sir:

Recently, much interest has been directed toward
the study of the photochemical vinyl-aryl di-w-methane
rearrangement in conjugated diene systems, For ex-
ample, 1, upon direct irradiation, gives 2 and 3 via a
singlet path, whereas the triplet of 1 is unreactive.? On
the other hand, the endocyclic isomer 4 gives 5 and 6
only under triplet-sensitized conditions.®* The pres-
ent study has investigated the photochemistry of 7,
the nonconjugated analog of this series, in order to
determine the role conjugation plays in the rearrange-

ment.
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The olefin 7 (mp 31-32°) was synthesized in 907
yield from 2,2-diphenylcyclohexanone® via the p-tolu-
enesulfonylhydrazone-methyllithium process.® When 7
was irradiated in pentane (Vycor filter), the yield of
two major photoproducts was maximized when 21
of the starting material had reacted. The remaining
starting material was removed by oxidative ozonolysis
and the two photoproducts 8 and 9 were isolated by
silica gel chromatography, each in 6% yield; 8 was a
liquid and 9 was a solid (mp 66-68°). The nmr and
mass spectra of these two compounds indicated that
they were cis and trans isomers of 5,6-diphenyl-
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