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allowed to come to room temperature over a period of 60 min.
The solution was evaporated and the organic products were ex-
tracted from the solid residue with chloroform. Evaporation gave
a colorless oily solid. Two recrystallizations from chloroform gave
analytically pure 2-methyl-1,3-dithiane 1l-oxide (VI): yield
0.043 g (0.286 mmol), 14%; mp 93-94°.

Anal. Caled for C;HyS,0: C, 39.97; H, 6.71; S, 42.68.
Found: C, 40.25; H, 6.89; 8, 42.79.

2-Benzyl-1,3-dithiane 1-Oxide (VII).—Benzyl bromide (0.69 g,
4.05 mmol) was added to a solution of the carbanion produced
from 0.500 g (3.68 mmol) of 1,3-dithiane 1-oxide (II). After
stirring for an additional 4 hr, the reaction mixture was poured
into water (75 ml) and acidified with hydrochloric acid. Extrac-
tion of this mixture with chloroform gave a solution that was
dried over anhydrous sodium sulfate and treated with decolorizing
carbon. Concentration of the solution gave an oil (0.90 g) that
was purified by preparative thin layer chromatography (59,
ethanol in chloroform) to give an oil that slowly crystallized:
mp 51-65°; yield 0.202 g (0.888 mmol), 24%,. The analytical
sample (mp 95-96°) was prepared using cyclohexane-chloroform
as solvent,

Anal. Caled for CyHLO0S,: C, 58.36; H, 6.23; S, 28.33.
Found: C, 58.70; H, 6.32; S, 28.50.

1-Benzoyl-1,3-dithiane 1-Oxide (VIII).—To a solution of the
carbanion I produced from 1.00 g of the sulfoxide (7.36 mmol)
was added ethyl benzoate (0.55 g, 3.67 mmol). After stirring
for 20 min the reaction mixture was poured into water (50 ml) and
carefully acidified to pH 3. Extraction with chloroform produced
a yellow solution which was washed with water, dried over sodium
sulfate, and filtered. The chloroform was removed to leave a
yellow oil (1.01 g) that was purified via preparative thin layer
chromatography (5% ethanol in chloroform): yield 0.45 g (1.90
mmol), 529, off-white crystals; ir (CHCl;) 1050 em ™}, broad
(8—0), 1670 (C=0), 3430 (enol). Two recrystallizations
from ethyl acetate—cyclobexane gave the analytical sample, mp
134-136°.

Anal. Caled for CpH8:0:: C, 54.96; H, 5.03; S, 26.68.
Found: C, 55.21; H, 4.99; S, 26.71.

2-(Phenylhydroxymethyl)-1,3-dithiane 1-Oxide (IX).—A solu-
tion of the carbanion I in tetrahydrofuran was prepared in the
usual manner from 0.50 g (3.68 mmol) of the sulfoxide. To this
solution was added, over a 3-min period, a solution of benzalde-
hyde (0.47 g, 4.42 mmol) in tetrashydrofuran. The reaction
mixture was stirred for 15 min (—5°) and the product (0.4% g,
2.0 mmol, 549, mp 120-170°) isolated as for VII. The analyti-
cal sample (mp 185-191° dec) was prepared from chloroform~
cyclohexane.

Anal. Caled for CHwO0,8,: C, 54.51; H, 5.82; S, 26.46.
Found: C, 54.71; H, 5.90; S, 26.21.

2-(Diphenylhydroxymethyl)-1,3-dithiane 1-Oxide (X).—To the
solution of the carbanion (2.0 mmol) as prepared above was added
a solution of benzophenone (0.34 g, 1.9 mmol) in dry tetrahydro-
furan (2 ml). After stirring for 20 min, the product (0.49 g, 1.5
mmol, 79%, mp 158-162°) was again isolated as for VII. Several
recrystallizations from chloroform—cyclohexane gave the analyti-
cal sample, mp 155-156° with decomposition.

Anal. Caled for CyHis0,8,: C, 64.12; H, 5.70; S, 20.14.
Found: C, 63.86; H, 5.65; S, 20.23.

1,3-Oxathiane 3-oxide (V) was prepared by the sodium meta-
periodate oxidation (see preparation of II) of 1,3-oxathiane:
78%; bp 139-141° (0.6 mm); nmr (CDCL), § 4.63 (q, 2,
—S(—0)CH.0), 3.85 (t, 3, OCH;-), 3.1 (m, 2, -S(—=0)CH,-),
2.0 (m, 2, -CH,—).

Anal. Caled for CiHs0,S: C, 39.98; H, 6.71; S, 26.6S.
Found: C, 40.01; H, 6.87; S, 26.84.

1,3-Oxathiane is a new compound® formed by the reaction of
3-mercapto-1-propanol with dimethoxymethane in boron tri-
fluoride etherate-acetic acid.!' Isolation of the crude product
was effected by washing a chloroform solution of the reaction
mixture several times with water and subsequent steam distilla-
tion from 109% potassium hydroxide. Vacuum distillation gave
pure 1,3-oxathiane: 48%; bp 96-100° (100 mm.); nmr (pure
liquid), 6 4.72 (8, 2, SCH,0), 3.75 (t, 2, OCH,-), 2.82 (t, 2,
SCHy~), 1.8 (m, 2).

(10) D. 8. Breslow and H. Skolnik, in ‘“‘Heterocyclic Compounds,” Vol.
21, A. Weissberger, Ed., Interscience Publishers, Inc., New York, N. Y.,
1966, p 805.

(11) L. F. Fieser, J. Amer. Chem, Soc., 76, 1945 (1954),
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Anal. Caled for CHOS: C, 46.12; H, 7.74; S, 30.7%.
Found: C, 46.43; H, 7.89; S, 30.81.

Registry No.—II, 16487-10-8; VI, 16452-25-8; VII,
16452-26-9; VIII, 16452-27-0; IX, 16452-28-1; X
16452-29-2; V, 16452-30-5.
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The formation of a-i-aminoalkanone oximes in the
photoaddition of N-nitrosamines to olefins led us to
investigate the separation and identification of syn
and anti isomers in the product (Chart I).! These pho-
toadditions, as carried out under acidic conditions, us-
ually gave exclusively or preferentially one isomer,i—*
In cases where two geometric isomers were formed and
could be isolated in the pure states, the assignment of
syn or anti structures was often possible from compari-
son of their physical properties, although the evidence
was tenuous.®* Where only one isomer was isolated,
however, assignment was no more than a reasonable
guess since there were no general rules available.!—*
In view of recent interest in the a-substituted (methoxy,
mercapto, and halogeno groups) alkanone oximes5~7 it
is desirable to establish a method by which syn and ants
1somers can be identified rapidly. To this end, a sys-
tematic study has been carried out on the a-t-amino-
alkanone oximes and is reported in this communication.
In the sequel it is shown that compounds V and VI must
possess the anti configuration, contrary to our original
suggestion.b?

The compounds examined (I-VII) were available
from the previous preparative work.'=* The com-
pounds of VIII series were prepared by the oximation
of the appropriate a-aminoacetophenone* and/or by
a photoaddition of the appropriate nitrosamine to
styrene? followed by extensive chromatography. The
melting points of all isomers in VIIT series correspond to
those prepared by different routes as reported by
Fischer and Grob® with the exception of anti-VIIie
which is a new compound. These compounds can be
conveniently divided into two groups; those in which

(1) Y. L. Chow, Can. J. Chem., 43, 2711 (1965).

(2) Y. L, Chow, J, Amer. Chem, Soc., 87, 4642 (1965).

(3) Y. L. Chow, 8. C, Chen, and C, J. Colén, J. Org. Chem., 32, 2109
(1967).

(4) Y. L. Chow and C. J. Colon, Can. J. Chem., 45, 2559 (1967).

(56) R. L, Autrey and P. W. Scullard, J. Amer. Chem. Soc., 87, 3284 (1965).

(6) M. Ohno, M. Okamoto, and K. Nukada, Tetrakedron Leit., 4047 (1965).

(7) M. Ohnpo, N. Naruse, S. Torimitsu, and I. Terasaws, J, Amer. Chem,
Soc., 88, 3168 (19686).

(8) H. P. Fischer and C. A. Grob, Helv, Chim. Acta., 45, 2528 (1962).
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both isomers are available (I-1V and VIII) and those in
which only one isomer is available.

The particular structural features of «-aminoal-
kanone oximes permit one to speculate on syn and ants
configurations based on logical deduction of hydrogen
bonding properties and anisotropic effects of the oxi-
mino group.®~'?* Thus if both syn and anti isomers are
available, differentiation of isomers and correlation of
properties with structure may be made with data ob-
tained from techniques such as infrared and nmr
spectroscopy, chromatography, and solubility and
melting point determinations. Identification of some
similar syn and anti isomers by means of a color test and
by ultraviolet spectroscopy has been reported.® Both
methods suffer from obvious disadvantages; namely,
(i) in the former the pure sample is required and (ii) the

(9) L. M. Jackman,
troscopy in Organic Chemistry,”
1969, pp 66-71.

(10) G.J. Karabatsos, R. A, Taller, and F. M, Vane, J. Amer. Chem. Soc.,
85, 2327 (1983).

(11) ¢f. W. F. Trager and A. C. Huitrie, Tetrahedron Lett., 825 (1966).
(12) ¢f. H. Saito and K, Nukada, J. Mol, Spectrosc., 18, 1 (1985).
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Pergamon Press Ltd., Oxford, England,
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Figure 1.—The thin layer chromatograms of the oximes on
alumina with 1.5% MeOH in CHCl;: 1, syn-Ib; 2, anti-Ib; 3,
syn-Ic; 4, anti-lc; 5, syn-1d; 6, anti-Id; 7, antz-VII 8, syn-IV
9, antz—IV 10, antz-Va 11, antz-Vb 12 antz-Vc 13 anti-VI;
14 syn-I1; 15, anti-II.

correlation is limited to a-aminoacetophenone oximes
in the latter.

From the structural point of view the major differ-
ence between the syn and ant? isomers of these oximes
appears to be caused by hydrogen bonding. Thus the
syn isomer should favor intramolecular hydrogen bond-
ing, while the anti isomer can only undergo intermolec-
ular hydrogen bonding. This argument is well vali-
dated by the following general observations; namely, (i)
the syn isomer is always more soluble in nonpolar sol-
vents (e.g., cyclohexane and benzene) than the corre-
sponding anfs isomer, (ii) the syn isomer is invariably
less strongly adsorbed than the corresponding ants iso-
mer in column or thin layer chromatography (see Figure
1), and (iii) syn-III (2-piperidinoindanone oxime) is
readily sublimed under conditions where an#i-II1 can-
not be sublimed.

Direct observation of inter- and intramolecular hy-
drogen bonding in the 3200-3600-cm~! region employ-
ing dilution techniques does not afford an unequivoeal
answer since oximino hydroxyl groups of both syn and
anti isomers show a broad peak at the 3250-em—! region
and sharp peak at the 3590-ecm~! region in CCl, solution.
It is, however, worth mentioning that the 3250-cm—!
peaks of syn isomers are usually less intense and at-
tenuate more quickly on dilution. The usefulness of
this technique is, however, severely reduced by the
limited solubility of some oximes.

Nmr spectroscopy is, however, a more amenable
physical method for distinguishing the syn and anti
isomers owing to two salient facts; namely, (i) drastic
downfield shift of the intramolecularly hydrogen
bonded OH signal in comparison with an intermolecu-
larly hydrogen bonded one® and (ii) the distinet aniso-
tropic effects of the oximino group on the neighbouring
proton signals.’?=1?  The former point is well borne out
by the downfield shift of OH signals of syn-oximes in
comparison to those of the corresponding anti-oximes
{Table I).

From nmr studies by various groups®—!! the long-
range shielding effects of an oximino group on a-hydro-
gen atoms are now fairly well understood. Thus the
proton a to both the oximino and the amino group is
expected to resonate at a lower field in the syn-oxime
than in the anti-oxime.’® Although the agreement dis-
played in Table I is excellent within each pair, a sys-
tematic correlation of the chemical shifts of the syn
and anti isomers cannot be made. This failure clearly
reflects the very subtle change of the magnetic en-
vironment experienced by the proton in question as
controlled by a small change in conformation. Further



2600 Nores

TasLe I

2-t-AMINOALKANONE OXIME

Chemical shifts
(r value)®

Compound Mp, °C OH NCH:~ or NCH~
syn-la 117-117.5 —-3.3 6.26
anti-la 133-134 -0.8 6.67
syn-Ib 73-76 —-2.0 6.18¢
anti-Ib Liguid 0.9 6.59¢
syn-1c 97-99 -2.0 6.29
anti-Ic .. .. 6.724
syn-1d 171-174 -1.1 6.26
anti-1d e 6.683
anti-Ie 161-164 . 5.91%
syn~11 Liquid 1.3 7.06¢
anti-I1 Liquid 2.7 7.23¢
syn-II1 101-103 —2.6 5.547
anti-I11 171-174 -0.02 5.83/
syn-1V 71-73 —0.65 6.77¢
anti-IV 84-85 0.60 7.22¢
anti-Va 118-120 0.5 7.289
anti-Vb 113-114 0.7 7.25¢9
anti-Ve 123 0.6 7.22¢
anti-Vd 120-121% 0.7 7.34¢9
anti-V1 152-154 1.3 6.55¢
anti-VII 135-136 -0.5 6.11
syn~-VIIIb 146-149% —-2.1 6.27
anii-VIIIb 116-1194 0.6 6.64
syn-VIlle 110-111 —0.5 6.13
anti-VIile 69-71% 2.0 6.51
syn~-VIIId 117-119% 6.35
anti-VIIId 8(-83#4 6.58°

a The nmr spectra were taken in CDCI; solution with internal
TMS standards unless specified otherwise and melting points
were recorded with a Fisher-Johns hot stage. » The nmr spectra
were recorded in pyridine solution. ¢ The coupling patterns are
AB quartet where § = 35 cps, J = 15.5 cps for syn-Ib and § =
34 cps, J = 14 cps for aniz-Ib. All other corresponding signals in
1 series and VIII series are singlets. ¢ These values were obtained
from nmr spectra of mixtures. ¢ Unsymmetrical triplets. / The
X proton of the ABX system. ¢ These signals are not well-
defined multiplets with the width at the half-height ranging 8-10
cps. * The reported melting points in ref 8 are syn-VIIIb 147-
149°, anti-VIIIb 116-120°, anti-VIIIc 78-79°, syn-VIIId 118~
120°, and anti~VIIId 82-84°. ¢ This melting point was errone-
ously given as 111-113° in our previous publication (ref 3).

useful information obtainable from the nmr data is the
chemical shifts of the proton ortho to the oximino group
in the syn—anti pair of II1. Here the anti-III has the
OH group oriented cis to the ortho proton (Hg) which is
therefore more deshielded than the corresponding pro-
ton in syn-I11. Such differential shielding on ortho pro-
tons in syn and ants isomers is not observed in the I and
VIII series possibly due to the difficulty of the benzene
ring assuming a conformation coplanar with the oximino
group in these compounds.

Owing to scattering of the chemical shifts in the nmr
correlation and the difficulty of reproducing the exact
conditions in thin layer chromatography (tle), neither
method provides a direct assignment of a syn or an antz
configuration where only one isomer is available.
Nevertheless, advantage is taken of the fact that a syn
and anii isomeric pair shows widely separated spots in
many solvent systems on a thin layer chromatogram
and that the syn isomers show yellow spots while the
anit show dark brown spots on interaction with iodine
vapor. Since 2-piperidino- (Va), 2-morpholino- (Vb), 2-
pyrrolidino- (Ve), and 2-dimethylaminocyclohexanone
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oximes (Vd)!?* and 2-piperidinocyclopentanone oxime
(VI) are structurally very similar to 2-dimethylamino-
cyclooctanone oximes (IV), the tle behavior of the lone
isomer of the former group can be compared with the
last pair of isomers (syn- and anti-IV) under the same
conditions. The tlc results indicate that these lone iso-
mers move with similar B; values and show the same col-
oration as anti-IV and therefore must be assigned the
anti configuration. It is also obvious now that the pre-
viously published nmr data! of V can be rationalized un-
equivocally with the trans configuration. Thesimilar tle
comparison of the lone isomer of a-(1,2,3,4-tetrahydro-
isoquinolino)acetophenone oxime* (VII) with syn- and
anti-Ia (a-piperidinoacetophenone oxime) fails to give
clear-cut indication by B¢ value but the coloration with
iodine no doubt identifies this compound as the ant:
isomer. It should be mentioned further that due to a
complication from steric factors the nmr method could
not afford a distinetion between syn and anti configura-
tion* of Id. This assignment, however, is neatly re-
solved on the basis of the tle mobilities of the two
isomers.

Assignment of V and IV to the anfi configuration
brings us to consider the steric factor in the tautomeri-
zation of the corresponding C-nitroso compounds IX.
The major factors controlling the thermodynamic
stabilities of the syn and anti configurations of these
a-amino ketoximes are (i) the steric effects attending at
the vieinity of the oximino group and (ii) the strength of
intramolecular hydrogen bonding between OH and the
lone pair electrons of the amino moieties (see X). The
mechanism of intramolecular proton transfer vie a
cyclic transition state, which gives a syn configuration,
should possess a transition state very similar to the
conformation of a syn-oxime. Inspection of Dreiding
models reveals that for syn isomers of IV and V (and
larger ring analogs) to assume a conformation capable
of hydrogen bonding (see X) the N-alkyl groups are in
the eclipsing position with the other two bonds of C-2.
This nonbonded interaction no doubt counterbalances
the energy gain in intramolecular hydrogen bonding to
give a net destabilization of the syn configuration.
Such destabilization is most obvious in the con-
formationally less flexible cyclohexanone derivative
giving only anfi isomers. As the ring sizes increase
(and, therefore, the flexibility increases) to an eight-
membered ring and then to the freely flexible acyclic
amino oxime (such as II), the yield of syn isomer also
inereases since the nonbonded interaction can be les-
sened by twisting the C-N (amine) bond slightly.
This twisting also causes a weakening of the intramolec-
ular hydrogen bonding since the lone pair electrons have
to rotate away from the C==N-OH plane. These two
factors counterbalance each other to yield a net result
of the observed syn-anti ratio.? Owing to the ring
strain imposed on the conformation of a five-membered
system, the oximino OH and the piperidine in VI are
too far apart to make any effective intramolecular hy-
drogen bonding. The geometry of the transition state
in this case is therefore solely decided by steric factors
which favor the anti isomer as the product in the tau-
tomerization. With the hope of elucidating the rela-
tive importance of these two factors, a basic equilibra~

(13) It is pertinent to point out that Fischer and Grob8 have assigned anti
configuration to this compound based on steric reasons.
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tion of syn-Ic and an acid equilibration of anti-Id were
carried out. These attempts were not successful since
the desired isomerization did not oceur due to unknown
side reactions that prevail even under mild conditions.
On an alumina (Brockman activity 1) or on a silicic acid
column, isomerization of anti-Ic and syn-Ib did not
take place to an extent!* that could be detected by
means of nmr spectroscopy.

It is shown now that base-catalyzed oximation of
a-t-aminoacetophenone* gives predominantly the anti
isomer of the corresponding oximes. Thus ant/ isomers
of a-piperidino-, a-2-methylpiperidino-, and «-3-meth-
vipiperidinoacetophenone oximes (anti-Ia, -Ib, and
-Ic) are readily prepared by the oximation process
eliminating laborious separation procedures required
in the photoaddition route. By this oximation, how-
ever, only one isomer of VII is obtained for which
antz configuration is assigned as discussed before.

Superficially the anti isomers of I-IV appear to pos-
sess higher melting points than the corresponding syn
isomer while this trend is reversed in VIII series. The
assignment of syn—anti isomers in VIII series have been
worked out previously by Fischer and Grob,® the cor-
rectness of which is now further substantiated by nmr
data and tle behavior.

Ezxperimental Section

The nmr spectra were recorded in CDCl; solution with TMS
as an internal standard on a Varian A56/60 spectrometer. The
tlc plates were prepared with Gelman aluminum oxide by the
standard method. The melting points were recorded on a
Fischer-Johns hot stage and were uncorrected.

Photoaddition of Nitrosamines to Olefins.—The photoaddition
was carried out following the procedure described in a previous
publication.! Pure samples of syn-VIIIec (from N-nitroso-
pyrrolidine and styrene), syn-VIIId, and ant-VIIId (from N-
nitrosodimethylamine and styrene) were obtained in this manner.

Ozximation of «-Aminoacetophenones.—The «a-aminoaceto-
phenones required were prepared fresh each time according
to the procedure described. The crude acetophenone prepared
in this manner was taken up in 5% sodium hydroxide in methanol
containing 2 equiv of hydroxylamine hydrochloride. After
refluxing the solution for 20-30 min, the methanol was evaporated
and the product extracted with ether. Gy this method, a mix-
tur of the syn and anti isomers richer in the latter was usually
isolated. The pure specimens of anfi-Ia, anti-Ib, syn- and anti-
VIIIb, anti-VI1Ic, and anti-VIIId were prepared by this method.

Equilibration of syn- and anti-Oximes.—A pure smple of syn-Ic
(500 mg) was refluxed for 30 min in methanol (60 ml) containing
sodium hydroxide (2 g). After working up in the usual manner,
the recovered residue (250 mg) showed infrared and nmr spectra
identical with that of syn-Ic.

In a methanol solution 0.5 N in hydrochloric acid, anti-Ib
(340 mg) was dissolved and set aside at room temperature over-
night. The recovered crystalline material (135 mg) was shown
to be anti-Ib by the identical nmr spectrum.

A sample of anti-Ic (155 mg) was taken up in chloroform
and was absorbed on an alumina column (Brockman activity)
for 3 days. The recovered sample (125 mg), washed with 109,
methanol in chloroform, showed infrared and nmr spectra identi-
cal with anti-Ic.

The same experiments performed with anti-Ib (340 mg) in a
silicic acid column gave the unrearranged anti-Ib (324 mg).

Registry No.—syn-la, 16451-58-4; anti-Ia, 16451-
59-5; syn-Ib, 16451-60-8; ants-Ib, 16451-61-9; syn-

(14) Our earlier report? that anii-Ia was isomerized to syn-Ia on a silicic
acid column was now shown to be wrong in that the starting material itself
was a mixture of anti-Ia and syn-Ia. In general, anti-Ia and other ant:
isomers were isolated by column chromatographs in lesser yields than that
indicated by the nmr spectra of the crude mixture. This misled us to state
erroneously that anti-Ia was isomerized to syn-Ia.
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Ic, 16451-62-0; anti-Ic, 16451-63-1; syn-1d, 16451-64-2;
anti-1d, 16451-65-3; anti-le, 16451-66-4; syn-II, 16451-
67-5; anti-II, 16451-68-6; syn-I1II, 16451-69-7; anit:-
III, 16451-70-0; syn-IV, 16451-71-1; anti-IV, 16451-
72-2; anti-Va, 16462-51-4; anti-Vb, 16451-73-3; anii-
Ve, 16451-74-4; anti-Vd, 16451-75-5; ant-VI, 16451-
76-6; anti-VII, 16451-77-7; syn-VIIIb, 16451-78-S;
ant-VIIIb, 16451-79-9; syn-VIIIc, 16451-80-2; anti-
VIlIe, 16451-81-3; syn-VIIId, 16451-82-4; anti-VIIId,
16451-83-5.
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Despite the great pharmacological importance of tro-
pine esters, little information is available on chemistry
of the ethers of tropine (tropan-3a-ol). Until now, only
the benzhydryl ether of tropine and some of its deriva-
tives had been investigated.! This prompted the syn-
thesis and the investigation of the properties of other
tropine ethers. In the course of this investigation it be-
came evident that the “methyl ether” of tropine de-
scribed earlier? is actually not an O-methyl, but an N-
methyl derivate, or in other words it is not an ether but
a quaternary salt (methoiodide) of tropine.?

Willstdtter* attempted to synthetize tropine ethers
but the reaction of 3a-bromotropane with sodium
ethoxide yielded tropene-2, exclusively. We also found
that the conventional methods of ether-forming reac~
tions were not applicable to the synthesis of tropine
ethers.

It was possible, however, to produce various alkyl
and aryl ethers of tropine and pseudotropine (tropan-
38-0l) with stereospecific reactions not previously
applied to the synthesis of these compounds. The
description of these methods and the stereochemistry
of these reactions are the purpose of this short com-
munication.

Tropane 33-phenyl ether (2) can be obtained stereo-
chemically pure from 3a-mesyloxytropane (tropine
methanesulfonate) (1) and sodium phenoxide (see
Figure 1).

The reaction of 1 with sodium thiophenoxide led to
tropane 38-phenyl thioether. The formation of this
thioether proves that the oxygen of 2 originally came
from the phenoxide anion. (For arguments for the 8

(1) (a) R. F. Philips, U. 8. Patent 2,595.405 (1952); (b) C. H. Nield and
W. X. F. Bosch, U. 8, Patent 2,782,200 (1956).

(2) Chem. Fabr. Schering, German Patent 106.492 (1900).

(3) K. N4dor, unpublished data.

(4) R. Willstitter, Ann., 826, 32 (1903).



