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a t  40" (bath temperature), filtered through a Millipore filter, 
dialyzed, and reconcentrated to 20 ml. The solution was found 
to contain 240 units of activity/ml. when assayed in the manner 
described by Nelson, et a1.2 

Hydrolysis of the ( 1+3,1+6)-Linked D-Glucan.-A portion of 
the enzyme solution (5  ml.) was added to the polysaccharide (5 
g.)  dispersed in 0.05 M acetate buffer (1.0 l.),  pH 4.8. The hy- 
drolysis was allowed to proceed a t  50°,  samples being removed 
after 1, 2, 4, 6, 10, and 21 hr. The samples were heated in a 
steam bath for 2 min. to deactivate the enzyme and centrifuged; 
the reducing sugar content was determined by the method of 
Nelson-Somogyi'6 and a constant value was obtained after 4 hr. 

The hydrolysis was terminated after 21 hr. by autoclavicg for 
2 min. a t  110-120". A small amount of inorganic material (160 
mg.) was removed by centrifugation after which the solution was 
neutralized by the addition of 10% sodium hydroxide and con- 
centrated in vacuo to approximately 50 ml. 

Alternately, the hydrolysate was treated with washed baker's 
yeast (5 g.). The disappearance of glucose by this somewhat 
more time-consuming procedure was followed by thin layer 
chromatography on Kieselguhr G according to Stah1.I' The cells 
were removed by centrifugation, and the solution was neutralized 
and concentrated to approximately 50 ml. 

Isolation of Gentiobiose by Charcoal Column Chromatography. 
-The hydrolysate (50 ml.) before or after treatment with yeast 
was added to a column of charcoal16 (2.5 X 18 cm.) and washed 
successively with water (7.0 l.),  57,  ethanol (4.0 l.), and finally 
with lOy0 ethanol (2.0 l .) ,  the eluate being collected in 500-ml. 
fractions. The fractions were concentrated an varuo and the 
contents were analyzed by thin layer and paper chromatography. 
The 10% aqueous ethanol eluate contained the gentiobiose which 
was obtained as a chromatographically pure sirup (1.68 g.) by 
evaporation of the solvent in vacuo. The sirup was dissolved in 
refluxing absolute methanol and the product (1.41 9.) crystallized 
by cooling: m.p. 84" dec.,g [a] 2 3 . 5 ~  +13.0° ( c  33, water) (after 15 
min.), changing in 24 hr. to +8.4" (equilibrium value); lit .12~16~19 
m.p. 85-86', [ a ] 2 0 ~  +21.4 + +8.7" in water. 

Acetylation of a small portion of the product with acetic an- 
hydride and anhydrous sodium acetate4 yielded p-gentiobiose 
octaacetate, m.p. and m.m.p. 191' (after recrystallization from 
methanol), lit.1Z.18 m.p. 193". 

(16) M. Sornogyi, J .  B i d .  Chem., 196, 19 (1952). 
(17) E. Stahl and U. Kaltenbach, J .  Chromatog., 6, 351 (1961). 
(18) G. Zernplen, 2. p h y s .  Chem., 86, 399 (1913). 
(19) E. Bourquelot, H .  Hdrissey, and J. Coirre, Compt. rend. ,  167, 732 

(1913). 
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Conversions of 2- and 3-phenylcyclobutane-1 , l-di- 
carboxylic acidsla>b and of alkoxy-substituted deriva- 
tives to the corresponding 1-amino-2- and -3-arylcyclo- 
butane-1-carboxylic acids have been carried out by 
partial hydrolysis of the dicarboxylate esters of these 
acids, and Curtius degradation of the carboxyl group 
of the resulting monoalkyl esters, followed by hydrol- 
ysis of the remaining ester group. 

I n  the 2-aryl series, sterically homogeneous mono- 
alkyl esters were obtained in good yields. The as- 
sumption that the more readily hydrolyzed ester group 
of the dicarboxylate esters would be trans to the steri- 
cally hindering aromatic moiety was supported by the 

(1) (a) C .  Beard and A. Burger, J .  Ore. Chem.,  '26, 2335 (1961); (b) $7,  
1647 (1962). 

TABLE I 

OF ALKYL ARYLCYCLOBUTANE-1, ~-DICARBOXYLATES' 

N.M.R. CHEMICAL SHIFTS FOR METHYL PROTONS OF SOLUTIONS 

CaHS C02CH3 (a) 3.27 

W C O 2 C H 3  (b) 3.82 

CeH5 C02CH8(a) 3.33 

W C O z H  

3,4 -CH202C6H3 COzCH2CH3 (a) 0.95 

H C O z C H z C H 3  (b) 1.42 

3 , 4  -CH202C6H3 C0zCH2CH8 (a) 0.93 

H C O z H  

C6H5 CO2CH2CH3 (a) 1.23 

q 0 2 H  

3,4-  (CH8O)zC H C02CH2CH3 (a) 1.26 

IZi 
I COgCHzCH, (b) 1.30 

a Relative to tetramethylsilane; given in parts per million 

greater interference of the bulkier 2-(3,4-methylene- 
dioxyphenyl) compared with the 2-phenyl group. 
Under conditions which hydrolyzed the 2-phenylcyclo- 
butane-1,l-dicarboxylate ester completely, the 2-(3,4- 
methylenedioxyphenyl) ester was only hydrolyzed par- 
tially. In  this methylenedioxy series, the Curtius deg- 
radation was also interrupted a t  intermediate stages; 
alkaline hydrolysis of l-carbethoxy-2-(3,4-methylene- 
dioxyphenyl) cyclobutane 1-isocyanate led only to an 
ester urea, and refluxing the corresponding ester car- 
bamate with hydrochloric acid gave the amino ester 
instead of the amino acid. 

The amino group of the amino acids prepared by 
Curtius degradation must have the same configuration 
(trans) as the carboxyl group of these half esters. 

I n  the 3-aryl-substituted series, less steric hin- 
drance may be expected and, therefore, less difference 
in the rate of the hydrolysis of the two ester groups. 
Indeed, oily mixtures of half esters were obtained upon 
hydrolysis of the dicarboxylate esters, and only in one 
case could a pure stereoisomer be elaborated in smaller 
yields. 

Models of the ethyl hydrogen 2-phenylcyclobutanedi- 
carboxylate esters show that  in the favored conforma- 
tion the ethyl group is perpendicular to the benzene 
ring. If the ester group is in the plane of the benzene 
ring, its carbonyl oxygen interferes with the orthohydro- 
gens. In  the n.m.r. spectrum, the cis ethyl protons 
should appear inore shielded and thus upfield with re- 
spect to trans ethyl protons. This has actually been 
observed (Table I ) .  

In  the case of the ethyl hydrogen 3-phenylcyclo- 
butane-1,l-dicarboxylates, the chemical shifts of the 
cis and trans protons of the methyl groups are very 
close as expected from the increased distance of the 
aromatic ring to either of these groups (Table I). The 
only pure isomer obtained w7as probably the trans 
carboxy compound. 
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Exuerimenta12 the ether was evaporated. The colorless crystals were purified 

Alkyl Hydrogen Arylcyclobutane-1,l-dicarboxy1ates.-A solu- 
tion of 75 mmoles of the dialkyl arylcyclobutane-1 ,I-dicarboxylate 
in 100 ml. of ethanol was stirred with 75 mmoles of KOH in a 
minimum of water a t  26" overnight. The solution was then 
heated to 50" for 1.5 hr. ,  and the excess solvent was evaporated. 
The residue was taken up in water, washed with ether, cooled, 
and acidified. The colorless precipitate was recrystallized (see 
Table 11). 

1-Amino-( 2- or 3-aryl)cyclobutanecarboxylic Acids. A.  trans- 
1-Amino-2-phenylcyclobutanecarboxylic Acid.-Working by a 
modification of the Curtius reaction3 a solution of hydrogen 
methyl 2-phenylcyclobutane-1,l-dicarboxylate was prepared by 
adding sufficient acetone to a suspension of 13.68 g. (61 mmoles) 
of the ester in 11 ml. of water. The solution was cooled to 0" 
and 71 mmoles of triethylamine in 125 ml. of acetone was 
added with stirring. A solution of 78 mmoles of ethyl chloro- 
formate in 32 ml. of acetone was added slowly a t  O", the mixture 
was stirred for 30 min. a t  0", and a solution of 92 mmoles of sodium 
azide in 21 ml. of water was added dropwise. After being stirred 
a t  0" for 1 hr. ,  the mixture was poured into excess ice-water, 
and the separated oil was extracted with ether and dried (Mg- 
SO4). The oily residue from the ether was heated in a minimum 
of anhyd.rous toluene at 95" until nitrogen evolution ceased. The 
solvent, was removed, and the yellow oily isocyanate ester (in- 
frared band, 2250 em.-]) was stirred with 207, aqueous HC1 a t  
25' overnight. The amino acid hydrochloride separated as 
colorless crystals (see Table 11). 

B . 1-Amino-2-( 3,4-methylenedioxyphenyl)cyclobutanecar- 
boxylic Acid.-Ethyl hydrogen 2-(3,4-methylenedioxyphenyl)- 
cyclobutane-1,l-dicarboxylate was converted to the oily isocya- 
nate by method A [infrared spectrum, 2230 em.-' (-KCO), 
1720 cm.-' (ester)]. Hydrolysis with 20% HC1 a t  26" resulted 
in extensive decomposition. The yield of amino acid was only 
1%. Hydrolysis with 15% aqueous KOH gave X,N-bis[l- 
ethoxycarbonyl-2-(3,4-methylenedioxyphenyl)cyclobutyl]urea as 
the major product (see Table 11). 

A mixture of 3 g.  of the isocyanate and 3 g. of benzyl alcohol 
was heated t o  100" for 2 hr. and excess benzyl alcohol removed 
at  65" (1 mni.). The crude benzylurethane solidified on tritura- 
tion r\-ith petroleum ether (b.p.  30-60") (see Table 11). A solu- 
tion of 2.35 g. of this urethane in 100 ml. of anhydrous ethyl 
acetate was hydrogenated at  25" with slight positive pressure 
using 350 mg. of IO(% palladium-carbon catalyst. In  3 hr., 807, 
of the required hydrogen was absorbed; the remaining 20% was 
absorbed after 15 hr. The mixture was worked up as usual, the 
oily product being refluxed with 1 g. of KOH in 50 ml. of ethyl 
alcohol for 1 hr. The ethyl alcohol was removed, and the color- 
less amino acid (1.8 g . )  was obtained from the solid potassium 
salt by neutralization to pH 6-6.5. For additional dat'a, see 
Table 11. 

Cyclic Hydrazide of 3-Phenylcyclobutane-1,l-dicarboxylic 
Acid.-Ethyl potassium 3-phenylcyclobutane-1,l-dicarboxylate 
xas prepared by hydrolysis of 10 g.  of the diethyl ester with 1 
equiv. of KOH at 25 and 50" as described above. A solution of 
the salt in 50 ml. of absolute ethanol was refluxed with 100 ml. 
of 100% hydrazine hydrate for 10 hr. and t,hen evaporated. 
The solid hydrazide was identified by its infrared spectrum. 

N- [ 1-Carbomethoxy-2-phenylcyclobutanecarbonyl] -N ,N-di- 
cyclohexy1urea.--In an attempt to prepare trans-t-butyl-cis- 
methyl 2-phenylcyclobutane-l,l-dicarboxylate, 1 g. of the mono- 
methyl ester was added to a solution of 0.319 g.  of t-butyl alcohol 
and 1 g. of freshly distilled dicyclohexylcarbodiimide in 20 ml. 
of dimethylformamide at  50". The solution was stirred a t  20" 
for 4 hr., then allowed to stand at  0" for 12 hr., and filtered from 
dicyclohexylurea; the solvent was removed. The solid residue 
was purified (see Table 11). 

N-( 1-Carbomethoxy-2-phenylcyclo butanecarbony1)imidazole. 
-When 0.73 g. of r';,K'-carbonyldiimidazole was added to a so- 
lut,ion of l g.  of hydrogen methyl 2-phenylcyclobutane-1,l- 
&carboxylate, COY was evolved vigorously. In an attempt to 
prepare the t-butyl ester, 0.319 g. of t-butyl alcohol was added 
and the mixture was refluxed for 3 hr. The solvent, was removed; 
the residue was extracted with ether and washed with water; 

(2) All melting points a re  corrected and were measured in a stirred 
Infrared spectra were determined on a Perkin-Elmer Infracord,  the  

Microanalysis was b y  hlrs.  
bath.  
n .m.r .  spectra on a Varian A-60 spectrometer.  
W. E. Coyne. 

(3) J. Weinstock. J .  Ore. Chem.,!26,3511 (1961). 

as indicated in Table 11. 
3,4-Methylenedioxycinnamyl Chloride. A.-3,4-Methylene- 

dioxycinnamyl alcohol4 was prepared by reduction of ethyl 3,4- 
methylenedio~ycinnarnate~ with lithium aluminum hydride in 
ether in 65.5% yield, with m.p. 75-76" (from ligroin). 

Anal. Calcd. for CIOH1003: C, 67.40; H,  5.66. Found: 
C, 67.58; H,  5.38. 

The a-naphthyl isocyanate, colorless crystals from benzene- 
petroleum ether, melted a t  141-142.5". 

Anal. Calcd. for C21Hl,XO,: C, 72.61; H, 4.93. Found: 
C, 72.62; H,  4.81. 

B.-Dry hydrogen chloride was passed vigorously through a 
solution of 4 g. of 3,4-methylenedioxycinnamyl alcohol in 40 ml. 
of chloroform a t  0" for 10 min. The solution was poured im- 
mediately into ice-water; the aqueous layer was washed once with 
chloroform; and the combined chloroform solutions were washed 
quickly with icewater, 2y0 sodium bicarbonate solution, and 
again with water. The dried (MgS04) chloroform extract gave, 
on evaporation, 3.96 g. of colorless crystals which turned dark on 
standing or further purification. The product was identified by 
its n.m.r. spectrum and by its S-alkylthiuronium picrate6: yellow 
needles, m.p. 178-180". 

Anal. Calcd. for C17H15S50&3: C, 43.87; H, 3.25. Found: 
C, 43.63; H, 3.44. 
Diethvl(3.4-Methvlenedioxvcinnamyl)malonate .-3,4-Methyl- * ~ ,  

enedioxycinnamyl &loride, prepared from 55 g. (0.31 mole)-of 
3,4-methylenedioxycinnamyl alcohol, was added to a solution of 
diethyl sodio malonate [from 56 g. (0.35 mole) of diethyl malonate 
and 14 g. (0.31 mole) of sodium hydride (53% in mineral oil)] 
in 100 ml. of dimethyl sulfoxide, and the solution was stirred a t  
26" for 13 hr. The resulting suspension was poured into 1.5 1. 
of water and extracted three times with ether; the ether extracts 
were washed with water and dried (Na2S04). The crude ester 
nae passed through a column of neutral alumina with dry ether 
and distilled, giving a product with b.p. 194-198" (0.5 mm.);  
the yield of product, 47.65 g., was contaminated with some min- 
eral oil. The malonate ester was identified by its n.m.r. spec- 
trum and by alkaline hydrolysis to 3,4-methylenedioxycinnamyl- 
malonic acid. 

Anal. Calcd. for C13H1206: C, 59.09; H,  4.58. Found: 
C, 59.05; H, 4.59. 

Diethyl (3,4-Dimethoxyphenyl)malonate. A.-A mix{ure of 
11 g. (0.05 mole) of ethyl 3,4-dimethoxyphenylacetate [b.p. 
121' (0.06 mm.), lit.' b.p. 191' (0.025 mm.)] and 7.3 g. (0.05 
mole) of diethyl oxalate was stirred a t  20°, and a solution of 
sodium ethoxide [from 1.725 g. (0.075 mole) of sodium and 40 ml. 
nf absolute ethyl alcohol] was added dropwise. After being 
stirred a t  20" for 15 hr., the solution was refluxed for 1 hr. and 
poured into 20 ml. of concentrated hydrochloric acid and ice; 
the ester was extracted into ether and dried (Na2S04). The color- 
less oil from the ether solution was heated with ground soft glass 
a t  165-170" for 4 hr. until no more carbon monoxide was evolved. 
The residual oil was washed in ether solution with 10% sodium 
bicarbonate solution, dried, and distilled. The yield of oil, 
b.p. 181-182" (1.1 mm.), was 5.1 g. (35%). 

Anal. Calcd. for C1SH2006: C, 60.80; H, 6.80. Found: 
C, 61.08; H,  6.71. 

B.--Amixture of 290 g.  (1.29 moles) of the ethyl 3,4-dimethoxy- 
phenylacetate and 466 g. (3.94 moles) of diethyl carbonate 
was added to a refluxing mixture of toluene and 1.29 moles of 
sodium ethoxide, prepared by adding 79.0 g. of absolute ethyl 
alcohol to a mixture of 29.70 g. (1.29 moles) of sodium in 1 1. 
of toluene at  105". After addition was complete, the solvent 
was distilled until the distillate was pure toluene, and the solu- 
tion was poured into ice-water containing 400 ml. of concentrated 
HCl. The organic layer was separated, and the aqueous layer 
was mtract,ed with ether. The combined organic layers after 
drying and evaporation of the solvent gave 305.5 g. (79.5%) of a 
colorless oil, b.p. 160-162" (0.25 mm.). 

Anal. Found: C, 60.87; H, 7.00. 
2-( 3,4-Dimethoxyphenyl)propane-l,3-diol.-To a suspension 

of 47.5 g.  (1.25 moles) of lithium aluminum hydride in 1 1. of 

(4) C. F. H. Allen and J. R. Byers,  Jr.. U. S. Pa ten t  2,545,439 (1951). 
(5) I. -4. Pearl and D. L. Beyer,  J .  Org. Chem., 16, 216 (1951). 
(6) N. D. Cheronis and J. B. Ent r ik in ,  "Semimicro Qualitative Organic 

Analysis,' '  2nd E d . ,  Interscience Publishers, Inc., New York, N.  Y., 1957, 
p. 456. 

( 7 )  J. C. Cain ,  J .  L. Simonsen, and C.  Smi th ,  J. Chem. Soc.. 103, 1038 
(1913). 
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anhydrous ether in a nitrogen atmosphere was added dropwise 
305.5 g.  (1.03 moles) of diethyl (3,4-methylenedioxyphenyl)- 
malonate over a period of 5 hr. The solution was refluxed for 
20 hr., cooled in an ice-salt bath, and decomposed with 770 g. 
of ammonium sulfate in 1500 in]. of water. The ether layer 
was removed, and the aqueous layer was extracted twice with 
ether. The ether extracts after drying and evaporation yielded 
25.40 g.  of an unidentified fraction, h.p. 160-165" (1.5 mm.). 
This contained some of the expected diol m shown by the forma- 
tion of a dinaphthylurethane derivative, m.p. 297-298'. How- 
ever, no diol could be crystallized by seeding the oil with pure 
diol. The diol was isolated by continuous extraction of the 
aqueous suspension from the reduction, with chloroform for 48 
hr., evaporation of the chloroform, and recrystallization from 
benzene. The yield was 62 E. 130%7,), m.o.  79-81'. 

A n a l .  Calcd. for CllH1654: C, 62.25; H,  7.60. Found: 
C, 62.11; H ,  7.34. 

2-(3,4-Dimethoxyphenyl)propane-l,3-diol Ditosylate .-A so- 
lution of 40 g. (0.188 mole) of 2-(3,4-dimethoxyphenyl)propane- 
l,3-diol in 200 ml. of dry pyridine was cooled t,o 0" and 80 g. 
(0.5 mole) of p-toluenesulfonyl chloride was added keeping the 
temperature below 10". The solution was left overnight a t  20" 
and then poured into an ice solution containing 300 ml. of 
concentrated hydrochloric acid. The solid which separated on 
scratching was recrystallized from absolute ethyl alcohol to give 
72.5 g. (74%) of the ditosylate, m.p. 112.5-114.5°. 

A n a l .  Calcd. for C&80&: C, 57.67; H ,  5.42. Found: 
C, 57.69; H,  5.27. 

Diethyl 3-(3,4-Dimethoxyphenyl)cyclobutanedicarboxylate.- 
To a solution of 88.3 g. (0.17 mole) of 2-(3,4-dimet'hoxyphenyl)- 
propane-1,3-diol ditosylate and 30.20 g. (0.19 mole) of diethyl 
malonate in 600 ml. of dioxane a t  100" was added slowly (3 hr.) 
7.65 g. (0.17 mole) of 53.3% sodium hydride in mineral oil. 
The mixture was refluxed for 3 hr., and then an additional 0.17 
mole of sodium hydride was added. The mixture was refluxed an 
additional 15 hr., and the solvent was removed. The diester 
was extracted from the residue with ether, washed with water, 
and dried. It was purified partially before distillation by passing 
through an alumina column with ether. The diester (30.94 g., 
547,) was a colorless oil, b.p. 178-181" (0.2 nim.), and was iden- 
tified by its n.m.r. spectrum. 
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The platinum metals-rhodium, ruthenium, plati- 
num, and palladium-have been investigated as 
catalysts for the liquid-phase hydrogenation of aniline 
(I) to cyclohexylamine (11). A major objective was 
to determine the extent and mechanism of forniation of 
dicyclohexylaiiiine (111). The effects of the addition 
of ammonia and of I11 were studied. 

The literature indicates that ruthenium is the best of 
the platinuni metal catalysts for the hydrogenation of 
aromatic amines to alicyclic aniines. 1 - 4  Aniong the 
base metals. cobalt has been used with considerable 

(1) A .  E .  Barkdoll. D. C. England, H. W, Gray.  W .  Kirk, Jr.. and G. 

(2) G .  .If. \+ hitman,  U.  S. Patent  2,606,924 (Aug. 12, 1952); U. S. Patent  

(3) &I. Freifelder and G. R .  Stone, J .  A m .  Chem. Sac., 80, 5270 (1958). 
(4) hl .  Freifelder and G .  R. Stone, J .  Ow. Chem., 27 ,  3568 (1962). 

M .  Whitman.  J .  Am.  Chem. Soc..  7 6 ,  1156 (1953). 

2,606,925 (Aug.  12. 1952). 

success, although it requires rather high temperatures 
and  pressure^.^-^ 

The catalytic hydrogenation of I to I1 probably 
proceeds stepwise with the formation of enamine and 
imine intermediates (eq. 1). 

Ia I b  

The mechanism of formation of the major by-product 
(111) probably is the same as proposed for the produc- 
tion of secondary amines in the hydrogenation of 
 nitrile^.^ This involves the addition of I1 to the iniine 
Ib (eq. 2) .  IV then may undergo hydrogenolysis 

I1 4- Ib o N : H a  (2) 

Iv 
directly to I11 (eq. 3) or lose ammonia to  form a keti- 
mine (V) (eq. 4), which then is reduced to 111. 

Hz 
IV ----f I11 + NH3 (3) 

Iv -k NH, (4) 

V 

It also has been suggested'O that,  a t  sufficiently high 
temperatures ( >160-170°), the nickel-catalyzed hy- 
drogenation of I to I1 results in the formation of I11 
by the following reaction. 

211 + I11 + NHs (5) 

I n  addition to the formation of secondary amine, an 
important side reaction a t  very high temperatures is 
the production of cyclohexane. This reaction is 

I1 * CeHiz + NHI (6)  

noticeable below 300' but not important below 325' 
with nickel and cobalt  catalyst^.^ Cyclohexane forma- 
tion becomes excessive with the more active ruthenium 
catalyst at about 200° and is not diminished by the 
addition of I11 or ammonia." 

H2 

Experimental 

Each experiment on the hydrogenation of I w m  run in a 1-l., 
stainless steel, rocking autoclave with 186 g. (2.0 moles) of I 
and, unless otherwise specified, 1.86 g. of a dry 5% metal-on- 
carbon catalyst (Engelhard Industries, Inc.) at 800-1000 p.s.i.g. 

The effect of adding each of the following substances was 
studied: I11 (18.0 g., 9.10 mole, 5 mole based on I ) ,  concen- 
trated aqueous ammonia (14 ml., 0.2 mole, 10 mole "/b based on 
I ) ,  and ammonia (5 ml. as liquid ammonia, ca. 0.2 mole, 10 mole 

(5) C. F. Winans, I n d .  Eng. Chem., 32, 1215 (1940). 
(6) C. F. Winans, U. S. Pa ten t  2,129,631 (Sept. 6.  1938). 
(7) A. I. Naumov, 2. G .  Lapteva,  and M .  M. Shurnilina. U.S.S.R. Patent  

114.260 (July 30, 1958); Chem. Abstr . ,  63, 14.026e (1958). 
(8) P. Richter, .J. Pasek, V.  Ruzioka, and L. Jarkovsky. Czechoslovakian 

Patent  98,263 (appl. Nov. 17, 1959); Chem. Abstr., 66, 12,771i (1962). 
(9) J. yon Braun, G. Hlessing, and  F, Zobel. Ber. ,  66B, 1988 11923). 
(IO) C. F. Winans and H. Adkins, J .  A m .  Chem. Soc.. 64,  306 (1932). 
(11) G .  M .  Illich, Jr . ,  and R. XI. Robinson, U. S. Patent  2,822.392 (Feb. 

British Pa ten t  836,951 4, 1958); U. S. Patent  2,955,926 (Oct. 11. 1960); 
(June 9, 1960). 


