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equal since they are optical antipodes. IVa may
have a very different residence time but has equiv-
alent fluorines. At low temperatures in CS; solu-
tion, IIb and IIc show evidence of slow rotation
about the C-~C bond.? Thus at —80°, IIb appears
to “freeze’’ to about a 1.4:1 mixture (analysis by
line heights) of IVa (identifiable by its single reso-
nance) and the d,/-pair IVb,c (identifiable by its
quartet of resonance lines). With Ilc, the rota-
tional isomer I'Va appears only to be present to the
extent of about 109, at —80°.

Similar observations have been made for proton
spectra of a few* compounds similar to I and II
with ~CHs~ in place of ~CFy~. Compounds related
to I like methyl 2,3-dibromo-2-methylpropanocate
show ‘‘abnermal” spin-spin splittings for the
~CH,~ absorptions while those related to II like
1,2-dibromo-2-methylpropane give normal pat-
terns; ¢f. Fig. 1. With substances like these, rota-
tion about the C-C single bonds are unquestion-
ably rapid.
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Fig. 1.—Pure liquid n.m.r. spectra of A, methyl 2,3-
dibromo-2-methylpropanoate (J for coupling between gem-
hydrogens at 3-position~10-11 c¢.p.s.); B, 1,2-dibromo-2-
methylpropane, taken with Varian Associates High Reso-
lution Nuclear Magnetic Resonance Spectrometer, 12-in.
magnet equipped with Super Stabilizer and at room tem-
perature and 40 mec. Zero of reference scale was water
absorption.

The importance of these observations is several
fold. First, they establish beyond doubt that the
residence times and populations for the various pos-
sible rotational configurations of compounds like
I are not equal; second, with the aid of the reason-
ing used previously,? it becomes possible in prin-
ciple to estimate, and perhaps determine, the popu-
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lation of the several configurations even though
these are being rapidly interconverted. Third,
populations of configurations may be measured
directly for favorable cases by ‘‘freezing in”’ at low
temperatures. Finally, a new and extraordiuar-
ily simple means is provided for possible detec-
tion of a carbon attached to a group without a
plane of symmetry by observation of nuclear mag-
netic resonance spin-spin couplings without re-
course to resclution into optical antipodes.®

(5) The method does mot strictly provide a means for locating
asymmetric atoms. Thus, 2-methyl-2-nitropropanediol shows non-
equivalent methylene hydrogens although it is not capable of resolu-
tion into optical antipodes. However, each of the methylenes is

attached to a group which has no plane of symmetry.
(6) Arthur Amos Noyes Fellow, 1956-1957.
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NEW LINES IN THE X-RAY DIFFRACTION PATTERN
OF ORTHORHOMBIC SULFUR. “AMORPHOUS”
S (u)-SULFUR

ir:

In connection with another problem! we had oc-
casion to purify some sulfur by a recommended?—*
method.* On comparing the X-ray diffraction
pattern with the ASTM card file® for orthorhombic
sulfur, we were surprised to find several extra lines
in our diffraction pattern.” Since different radia-
tion sources were used® one might expect differ-
ences in relative intensity values but not in the
number and positions of diffraction peaks. We
found later that the sulfur we purified was not com-
pletely soluble in carbon disulfide and thus consid-
ered the possibility that the new lines we observed
might be due to the presence of this insoluble sul-
fur.® Thus we determined the diffraction pattern
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soluble sulfur was reduced to 2.499; after one such treatment using a
ten-hour cooling period (heating mantle control). After the work in
this paper was completed, a paper appeared (N. H. Hartshorne and
M. Thackray, J. Chem. Soc., 2122 (1957)) in which the amount of
insoluble sulfur was reduced by “annealing at 100° for two days’”
(see also tlie Mellor reference on this point).



Aug. 20, 1957

of sample of insoluble sulfur prepared according
to the method in ref. 9. This diffraction pattern’
was remarkably similar to that of orthorhombic
sulfur, It is clear that this insoluble sulfur must
have a crystalline structure. Since the line widths
were comparable in the two cases, we conclude
that the crystal size must be similar (since the half-
width of the peak is proportional to particle size).
This insoluble sulfur is commonly referred to as
amorphous sulfur!® or wu-sulfur and is thought to
consist of long-chain polymers having molecular
weights ranging from 18,000 to 73,000.!! The
only differences we have been able to observe be-
tween the diffraction patterns of the insoluble sul-
fur and orthorhombic sulfur are (1) differences in
the relative intensities of several of the lines’ and
(2) the insoluble sulfur and the orthorhombic sul-
fur show a few lines not present in each others pat-
tern; for example, lines at 2.99 A, (insoluble) and
2.62 A. (orthorhombic). The significance of these
small differences is not clear at present. It is of
course possible for polymeric materials to be in a
crystalline form; however, one might expect a
greater difference in the diffraction patterns of
polymeric p-sulfur and orthorhombic sulfur.

It is interesting that Das in a recent summary of
his work!? (some of it unpublished) has found an
orthorhombic X-ray powder diagram for milk of
sulfur (which has commonly been described as an
amorphous modification) and also the same for
colloidal sulfur prepared by the reaction of sulfur
dioxide and hydrogen sulfide. In view of our find-
ings and those of Das, it would seem advisable to
discontinue the use of the term “amorphous’ sul-
fur for these crystalline forms. The insoluble sul-
fur in the present paper could more aptly be re-
ferred to simply as ‘‘insoluble sulfur” or u-sul-
fur.

The X-ray diffraction patterns were obtained
on a North American Philips X-ray diffractometer
using a rotating sample holder of the type pre-
viously described.!* This sample holder mini-
mizes the possibility of orientation effects in pow-
dered samples and thus makes it possible to obtain
a more complete and accurate diffraction pat-
tern,
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CHEMISTRY OF THE NEOMYCINS. I. A PARTIAL
STRUCTURE FOR NEOBIOSAMINES B AND C!

Str:

Though the isomeric antibiotics neomycins B
and C have been investigated extensively and
widely employed clinically (as a mixture of the two
isomers),? the structures of these compounds thus
far have resisted complete elucidation. We wish
to report here evidence that the neobiosamine? por-
tion of both neomycins B and C consists of a di-
aminohexosido-pentose. In an accompanying
Communication it is shown that the same pentose,
D-ribose, is found in both isomers.*

Methanolysis of neomycin C gave neamine?® and
methyl neobiosaminide C,? the latter, crude prod-
uct, was carefully chromatographed and isolated
as a mixture of its anomeric «- and (B-glycosides
[A?’ldl CalCd. fOI‘ C11H21N207(OCH3)1 C, 4444,
H, 7.46; N, 8.64. Found: C, 44.60; H, 7.72;
N, 8.55] and characterized as its derivative, methyl
N,N’-dibenzoylneobiosaminide C, m.p. 250-252°
[Anal. Caled, for C11H19N207(OCHS(COC5H5)2:
C, 58.63; H, 6.00; N, 5.27. Found: C, 58.52;
H, 5.77; N, 5.01]. These analytical values are in
excellent agreement with the formulation of neo-
biosamine C as CyHz2N2Og, a disaccharide com-
posed of diaminohexose and pentose moieties, but
do not support the formula CyH;N:0:, which
would be a disaccharide containing desoxydiamino-
hexose and pentose moieties, as previously pro-
posed.?

The «- and S-anomers were separated ({a]*D
113° and [a]®p 61°, respectively) and each was
hydrolyzed in dilute hydrochloric acid to neo-
biosamine C (identical mutarotation value, [«]*Dp
104°), which gave a single strong papergram spot
[R; 0.227 (TBAW)],® both reducing and ninhydrin-
positive. The formation of a single compound
from hydrolysis of methyl neobiosaminide C argues
strongly for the formulation of neobiosamine C as a
diaminohexosido-pentose, cleaved with difficulty,
rather than as a pentosido-diaminohexose, which
would be readily cleaved during hydrolysis to a
pentose and a diaminohexose (or methyl diamino-
hexoside) and tlius would give two papergram
spots.

Similar arguments obtain for neobiosamine B.
Both «- and B-anomers ([a]¥p 13° and [«]¥D
—17°, respectively) of methyl neobiosaminide
B [dnal. Caled. for CyHaN0;(OCH;) -H.0: C,
42,10; H, 7.66; N, 8.19. Found: C, 41.82; H,
7.42; N, 7.95] are hydrolyzed to constant rotation
([@]¥D + 33°) and a single strong papergram spot
[R; 0.251 (TBAW)]; thus neobiosamine B also
may be formulated as Cy1H»N:Os, a diaminohexo-
sido-pentose.
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