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pentafluorosulfur (IIb) in 50 ml. of ethyl ether. Evolution of 
nitrogen continued even after the addition was complete and a 
total of 5 1. (0.22 mole) was evolved. The solution was distilled to 
give 10 g. (407,) of (2-azido-2-trifluoromethyl-1-aziridy1)penta- 
fluorosulfur (IVb) as an unstable colorless liquid which on stand- 
ing slowly loses nitrogen, b.p. 75-76' (150 mm.) ,  n26~ 1.3538; in- 
frared maxima (neat) were observed at  4.68 (K3) and it was trans- 
parent in the 6.0-,u region. The FI9 n.m.r. spectrum showed 
peaks typical for SFb and CF, groups and proton n.m.r. (neat) in 

r-values a t  7.37 and 7.16 (broad peaks, C 

Anal. Calcd. for C3H2F8NnS: F, 54.66; S ,  20.15; S, 11.53. 
Found: F, 54.60; N,  19.97; S, 11.57. 

On further distillation, there was obtained 3.5 g. of a liquid, 
b.p. 63-68' (20 mm.).  Infrared maxima (neat) were observed a t  
4.70 (N3), impurity a t  5.9 p (C=N) Flg n.m.r .  showed peaks for 
CF, and SF,, along with unassigned small peaks due to impurities 
and proton n.ni.r. (neat) in 7-values at 7.28 and 7.10 (broad 

peaks, C(H'), 6.10 (singlet, CH2X). Repeated distillation did- 

not remove the impurities. It is concluded that the major com- 
ponent is (2-azidomethyl-2-trifluoromethyl-l-axiridyl)pentafluoro 
sulfur (1%). 

. <E:) 

H 

2 

1-(3-Azido-2-methylpropenyl)-2,4-dinitrobenzene (IX) .-To 
a dry ethereal diazomethane solution (approximately 0.04 mole) 
was added 2.0 g. (0.009 mole) of 2-(2,4-dinitrophenyl)-3-methyl- 
2H-azirine (VIII)? in 5 ml. of benzene, and the solution was al- 
lowed to stand at' 25" for 18 hr. The solvent was evaporated in 
vacuo to give a brown oil which was decolorized by passing it 
through a column of Woelm neutral alumina using a mixture of 
207, benzene-807, petroleum ether (b.p. 00-00") as eluent. 
There was obtained 2.0 g. (85%) of 1-(3-azido-2-methylpropenyl)- 
2,4-dinitrobenzene as a light yellow oil; infrared maxima (neat) 
were observed at  4.76 (N3) and 6.06 p (C=C); ultraviolet max- 
ima in acetonitrile a t  245 mp (E 10,600) and 290 (E 8650); proton 
n.m.r. in 7-values at 8.9 (singlet CH,), 6.75 (singlet, CH2-), 3.97 
(singlet, =CH), the aromatic protons being typical for 1,2,4- 
trisubstituted benzene. 

Anal. Calcd. for ClaH9NsOa: C', 45.63; H,  3.45; N, 26.61. 
Found: C,45.72; H,3.71;  N,26.69. 
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Classification of S-substituted aziridines into two groups of compounds is proposed. The term "activated" 
aziridines is suggested for those derivatives which contain substituents capable of stabilizing a negative charge 
which is formed on the aziridine nitrogen in the transition state when the derivative reacts with a nucleophile. 
The react,ion of aniline or metu- or para-substituted anilines with the activated aziridine 0-ethyl-N,N-ethylene- 
urethane in anhydrous ethanol a t  50" was found to be first order in the aniline derivative and first order in acti- 
vated aziridine. The reaction gave only a single ring-opened product, 0-ethyl-N-( 2-anilinoethy1)urethane. 
Electron-supplying groups in the aniline increased the rate while electron-withdrawing groups caused a decrease. 
The Hammett p-constant under these conditions was found to be -1.47. The data were all consistent with 
the proposal that the reaction proceeds through a bimolecular displacement by the aniline nitrogen on the aziridine 
carbon. 

Aziridines niay be broadly divided into two groups 
of compounds based on their reactivity toward nucleo- 
philic materials and general properties. These groups 
are (1) compounds which contain substituents capable 
of stabilizing a negative charge which is formed on the 
aziridine nitrogen in the transition state when the 
compound reacts with a nucleophile, e.g., 1-acetyl 
aziridine and ( 2 )  conipounds which contain no such 

substituent, e . g . ,  ethyleninline, or compounds containing 
a basic aziridine nitrogen. The ability of the sub- 
stituent to conjugate with the partial negative charge 

on the  aziridine nitrogen in eq. 1 greatly reduces the ac- 
tivation energy needed to attain this state from that re- 
quired to attain the transition state 2.' 

The activated aziridines will readily undergo ring- 
opening reactions with nucleophilic materials in the 
absence of an acid catalyst as shown by their reaction 
with a n i i n e ~ . ~ - ~  A number of activated aziridines have 
also been isomerized or dimerized by heating with 
nucleophilic ions such as iodide ion.6 This reaction is 
presumed to involve nucleophilic attack by the ion on 
the carbon of the aziridinering. 

Ring-opening reactions involving those compounds 
in the second group may, in practically all reported 
cases, be ascribed to the reactivity of the protonated or 
quaternized aziridine or the Lewis acid adduct of the 
aziridine. Aniines or ammonia react readily with 
aziridines containing a basic aziridine nitrogen but only 

(1) It should also be noted tha t  such substituents conjugate more readily 
with nonaziridine nitrogen than  with aeiridine nitrogen. See H. C. Brown 
and A. Taukamoto, J .  A m .  Chem. Soc., 88, 4551 (1961). Thus much of the 
lowering of activation energy may be due to increased conjugation of the 
substituent with the nitrogen as  i t  proceeds from aeiridine nitrogen to  non- 
aziridine nitrogen. 

(2) Y .  Iwakura and -4. Nabeya, J .  Ore. Chem., 26, 1118 (1960). 
(3) D. V. Kashelikar and P. E. Fanta ,  ib id . .  26 ,  1841 (1961). 
(4) W. Gauss, P. Moser, and G. Schaartzenbach, Helu. Chim. Acta,  S6, 

( 5 )  N. P. Grechkin, Dokl. Akad.  Nauk S S S R ,  l S S ,  592 (1960). 
(6) For a review of this isomerization. see H. W. Heine. Bgnew. Chem. 

2359 (1952). 

74, 772 (1962); Agnew. Chem.. Intern. Ed.  Enol. ,  1, 528 (1962). 
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in the presence of acidic  catalyst^.^-^^ I n  the absence 
of acid catalysts no reaction was observed between the 
basic aziridines and amines even after heating for ex- 
tended period~.~l~O Bestian" reported that ethylen- 
imine reacts with amines in the absence of acid cata- 
lysts but it is probable that minute traces of acidic mate- 
rials were present in his experiments. Whereas he 
reported that refluxing anhydrous ethylenimine gently 
for 28 days caused a 10% conversion to N-(2-amino- 
ethyl)aziridine, it was recently found12 that a very 
highly purified sample of ethylenimine could be heated 
for 8 days a t  180' with no greater than 4oj, conversion 
to this product. 

At the present time there are only a few reports in 
the literature which give information on the kinetics 
and mechanism of ring-opening reactions with nucleo- 
philic reagents for the activated aziridines. Although 
it would seem that such ring-opening reactions should 
occur analogously to those of aziridines containing a 
basic aziridine nitrogen (for which kinetic and mecha- 
nism studies have been niade13), we felt it would be of 
value to offer some information confirming the mecha- 
nism. 

Several exploratory reactions with 0-ethyl-N,N- 
ethyleneurethane revealed that an apparently clean 
reaction occurred with aniline. Thus this reaction was 
chosen for our kinetic work. 

The reaction of aniline and substituted anilines with 
0-alkyl- and aryl-N,S-ethyleneurethanes has been 
reported by Iwakura and NabeyaS2 These authors 
found that 0-cyclohexyl-Y,N-ethyleneurethane gave, 
after standing for 2 months with aniline a t  room tem- 
perature, 0-cyclohexyl-N-2-anilinoethylurethane in 
30% yield, while 0-ethyl- or 0-n-butyl-N,N-ethylene- 
urethane failed to give such a product under the same 
conditions even after 1 year. However, these three 0- 
alkyl derivatives reacted with p-phenetidine to give the 
corresponding ring-opened products within 1 week a t  

H H O  I I II 
CHZ N-CH2CH2-N-C-OR 

OEt OEt 

room temperature. When 0-aryl-N,N-ethyleneure- 
thanes were treated with anilines the products formed 
were 1-aryl-2-imidazolidones. Evidence was given to 
show that the iniidazolidones resulted from first ring- 
opening reaction by the aniline and then ring closure 
with elimination of the aryloxy group as the phenol. 

Ar' 
CH2-N' 

Aro-C-N,l B F H 2  + Ar'NH2 + 1 \ C=O 
CH2 CH~-N H' 

(7) L. B. Clapp, J .  A m .  Chem. Soc., 70,  184 (1948). 
(8) G. H. Coleman and J. E. Callen, ibid., 68, 2006 (1946). 
(9) A. L. Wilson, U. S. Patents 2,318,729 and 2,318,730 (1943). 
(10) R. Ghirardelli and H. J. Lucas, J .  A m .  Chem. Soc., 79, 734 (1857). 

Water served as  the acidic material present in the reactions of ref. 9 and 10. 
(11) H .  Bestian, Ann. ,  666, 210 (1950). 
(12) The author is indebted to  D.  L. Childress. Texas Organic Research 

(13) J .  E .  Earley, C. E .  O'Rourke, L. B. Clapp, J. 0. Edwards, and  B. C. 
Laboratory. The  Dow Chemical Co.. Freeport, Texas, for this experiment. 

Lanes.  J .  A m .  Chem. Sac.. 80, 3458 (1958). 
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Fig. 1.-Hammett plot for reaction of anilines with 0-ethyl-SJ- 
ethyleneurethane in ethanol at 50". 

I n  contrast to the results reported by Iwakura and 
Sabeya, it was found that aniline reacted smoothly 
and completely with 0-ethyl-N,N-ethyleneurethane in 
ethanol solvent a t  50" within 3 days to give the ring- 
opened product. 

Y B R  

The reaction was found to be first order in aniline, 
first order in 0-ethyl-N,N-ethyleneurethane. Froni a 
reaction mixture containing equimolar amounts of 
reactants and carried to 1 0 0 ~ o  conversion under essen- 
tially t,he same conditions as the kinetic experiment, 
the product obtained was shown by infrared analysis 
to contain no aniline. Thus, the following was not an 
important side reaction. 

Second-order rate constants were measured for re- 
action of various substituted anilines with O-ethyl- 
N,N-ethyleneurethane to determine the effect of the 
substituent upon the rate. These results are shown 
in Table I. Electron-supplying groups increased the 
rate of reaction while electron-withdrawing groups de- 
creased the rate. A Hammett plot was made from the 
data in Table I giving a p-constant of -1.47 for this 
reaction under the indicated conditions. This plot is 
shown in Fig. 1. This p-constant is a smaller numeri- 
cal value than p-constants reported for reactions of 
anilines with nitro-substituted aryl halidesI4; however, 
it is identical with the p-constant obtained for reaction 

(14) L. P.  Hammett,  "Physical Organic Chemistry," McGraw-Hill Book 
Co., Inc., New York, N. Y . ,  1940, p. 189; H. H. Jaff6, Chem. Reu., 68, 
206 (1953). 



3054 HAM VOL. 29 

TABLE I 
REACTION RATES OF SUBSTITUTED ANILINES WITH 

O-ETHYL-N,N-ETHYLENEURETHANE IN ETHANOL AT 50" 

ArNHz + 1 'N-LOEt + Ar~-CBzCH2-1?-(!-OEt 

CHz 0 H H O  

I /  
CHz 

Ar 
p-Methoxyphenyl 
p-Methylphenyl 
m-Me thylphenyl 
Phenyl 
p-Chlorop henyl 

AI 7L*D 

Phenyl" 1.5440 
p-Methylphenyl 1.5400 
m-Methylphenyl 1.5412 
p-Methoxyphenyl 
p-Chlorophenyld 

lo%, 1. mole-1 m h - 1  

7.67 
6.33 
4.11 
3.58 
1.47 

reaction which occurred a t  a pot temperature of about 
185'. This decomposition is thought to be due to the 
preceding reaction. Before significant amounts of de- 
composition had occurred, a small amount of distillate 
was obtained with b.p. 155-159' (0.10 mm.). This 
material had an infrared spectruiii identical with that 
of the product from aniline and 0-ethyI-N,N-ethylene- 
urethane purified only by removal of the ethanol sol- 
vent under vacuum. 

The second-order kinetics for this reaction, effect of 
substituent groups in the aniline on the rate, magni- 
tude of the Hammett p-constant, and structure of the 

TABLE I1 
H O  

Calod. 
Neut. 

dm C €1 N MD equiv. 

1.105 63.44 7.74 13.45 59.11 208 
1.100 64.84 8.16 12.60 63.73 222 
1.104 64.84 8.16 12.60 63.73 222 

60.49 7.61 11.77 238 
54.43 6.23 11.54 242 

Ar 1 -CH2CHaik-(!!--OEt~ 

--%- 
- Found-- 

-%- 7 

C H N MD 

63.06 7.69 13.55 59.50 
64.28 8.30 12.76 63.40 
65.13 8.24 12.86 63.29 
60.39 7.63 12.32 
54.35 6.03 12.05 

F 

Neut.  
equiv? 

207 
216 
216 
232 
235 

0 Purified only by removal of solvent from reaction mixture of aniline derivative and 0-ethyl-N,N-ethyleneurethane. * Neutraliza- 
tion equivalent was determined by titration with standard p-toluenesulfonic acid in acetic acid solvent t o  methyl violet end point. 
0 B.p 155-159" (0.10mm.). M.p. 59-61'. 

of the anilines with methyl p-toluenesulfonate in eth- 
anol a t  50". The value of the p-constant for this latter 
reaction is -1.48.16 

The kinetic experiments were carried out with an ex- 
cess of the aniline derivative over 0-ethyl-N,N-ethyl- 
eneurethane to minimize any reaction of the product 
with the activated aziridine. A secondary product 
so formed was isolated in low yield by Iwakura and 
Nabeya when 0-cyclohexyl-N,N-ethyleneurethane was 
treated with pphenetidine. It was desirable, however, 
to prepare the ring-opened products under essentially 
the conditions of the kinetic experiments. This was 
accomplished by heating a t  50 O ethanol solutions ap- 
proximately 1 molar in each reactant for 3 days. I n  
each case removal of the ethanol solvent left a near 
quantitative yield of the ring-opened product as a 
clear, slightly colored oil which had an infrared spectrum 
completely consistent with that expected for the prod- 
uct and which contained none of the starting aniline as 
determined from the infrared spectra. No further 
purification was carried out on these products. 
Analyses are shown in Table 11. Attempted distillation 
of the product obtained from aniline and 0-ethyl-N,N- 
ethyleneurethane resulted in an apparent decomposition 

CH~-N< 
H H O  c=o I I II 
r-CH2CH2-N-C-OEt CHz-N ' ' + EtOH 

(15) Thie work is t o  be reported in a subsequent publication. 

product isolated are all consistent with the proposal 
that the reaction proceeds through a bimolecular dis- 
placement by the aniline nitrogen on the aziridine 
carbon. 

Experimental 
General Procedure for Preparation of the 0-Ethyl-N-(2-ani- 

1inoethyl)urethanes.---All of these products were prepared ex- 
actly according to the procedure shown below for 0-ethyl-N-(2- 
p-toluidinoethy1)urethane. Analyses for all of the products are 
shown in Table 11. 

p-Toluidine (10.7 g., 0.10 mole) and 11.5 g. (0.10 mole) of 0- 
ethyl-N,S-ethyleneurethane11 were dissolved in 100 ml. of an- 
hydrous ethanol. The solution was held a t  50.0 i 0.1" by a con- 
stant-temperature bath for 3 days. The solvent was then evap- 
orated under reduced pressure (about 1 mm.) at 30" to leave a 
clear, slightly colored oil. The infrared spectrum of this oil was 
completely consistent with that expected for O-ethyl-S-(P-p- 
toluidinoethy1)urethane and showed that no unreacted p-toluidine 
was in the product. The weight of product obtained was 21.6 g. 
(97.4% yield). 

Attempted Distillation of 0-Ethyl-N-(2-anilinoethy1)urethane. 
--A distillation was attempt.ed on a sample (13.0 g.) of the prod- 
uct obtained as above from aniline and 0-ethyl-?r',K-ethylene- 
urethane. Distillation began a t  a pot temperature of 175" a t  
0.10 mm. and a fraction (6.23 g.) was collected with b.p. 155- 
159" a t  0.10 mm. During distillation of this fraction, decomposi- 
tion began in the pot a t  a pot temperature of about 185'. As the 
distillation proceeded and the pot, temperature rose, t'he product 
in the pot became darker and emitted fumes which were rapidly 
swept through the distillation apparatus. After collection of the 
above fraction, distillation ceased and the pot temperature rose 
to 240". Infrared analysis of the pot residue indicated the pres- 
ence of urea linkage. The infrared spectrum of the distillate 
was identical with that of the original product from aniline and 0- 
ethyl-T ,X-ethyleneurethane. 

Kinetic Experiments.-All of the kinetic experiments were car- 
ried out in exactly the same manner with the exception of one ex- 
periment which was carried out a t  equal molar concentrations of 
aniline and 0-ethyl-N,N-ethyleneurethane to demonstrate that 
the second-order rate constant was the same as that obtained from 
an experiment where the aniline concentration was twice that of 
0-ethyl-N,X-ethyleneurethane. In  this manner it was demon- 
strated that the reaction was first order with respect, to both 
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reactants. The following general procedure was used for the 
kinetic experiments. 

Ten individual samples were prepared which consisted of 5.00 
ml. of a 1.00 M solution of 0-ethyl-K,N-ethyleneurethane in an- 
hydrous ethanol and 5.00 ml. of a 2.00 M solution of the aniline 
derivative in anhydrous ethanol. These samples were then 
placed in a constant-temperature bath held a t  50.0 i 0.1” and 
this time recorded as “aero” time. A t  various time intervals 
samples were removed and analyzed for unreacted 0-ethyl-N,N- 
ethyleneurethane. This analysis was carried out by adding the 
sample to 20.0 ml. of a solution of concentrated hydrochloric acid 
in pyridine which wa8 approximately 0.25 M HC1. The pyridine 
solution was then refluxed for 30 min., cooled, diluted with water, 
and titrated to a phenolphthalein end point with 0.100 N NaOH 
solution. A blank sample (20.0 ml. of pyridine-HC1 solution) 
was treated in the same manner and the difference in titer for the 
two samples corresponded to the amount of HC1 consumed. 
The HC1 consumed corresponds to  the amount of 0-ethyl-K,N- 
ethyleneurethane present in the sample. This method of analysis 

has been shown to be accurate and reproducible for a number of 
the activated aziridines.16 

The rate const’ants, k, given in Table I xere determined from 
the slope of t’he line obtained by plotting [I/(@ - b ) ]  In [a(b  - 
s ) / b ( a  - r ) ]  us. time in minutes, where a is theinitial concentra- 
tion of 0-ethyl-X,N-ethyleneurethane, b is the initial concentra- 
tion of aniline derivative, and z is the amount of O-ethyl-X,K- 
ethyleneurethane consumed in the reaction a t  each time. The p- 
constant for the reaction was determined by the method of least 
squares from a plot of t’he accepted u-valuesL4 for the various sub- 
stituents us. log k. The standard deviation for the points 
from the line obtained in this plot was 0.10. 
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(16) L. Lerine, unpublished results. 
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Methanesulfonates of saturated and unsaturated long-chain alcohols were prepared and used for syntheses of 
alkyl glyceryl-( 1) ethers (3-alkoxy-1,2-propanediols) by reaction with 1,2-O-isopropylideneglycerol (2,2-di- 
methyl-l,3-dioxalane-4-methanol). 

. 

The use of halides and p-toluenesulfonates (tosylates) 
of unsaturated, long-chain alcohols as alkylating agents 
has been limited by great difficulties in their isolationzj3 
and purification and by the formation of trans isomers4 
Esters of methanesulfonic acid (mesylates), as de- 
scribed in the present communication, can be easily 
synthesized without isomerization of double bonds. 
The mesylates offer additional advantages over tosyl- 
ates such as simplicity of preparation, lower tendency 
to form emulsions, better crystallizing properties, and 
higher stability which recommend their application as 
alkylating agents. llesylates of unsaturated, long- 
chain alcohols have not been described previously, 
whereas some saturated analogues are known5-’ A 
simple method for the preparation of saturated and un- 
saturated long-chain mesylates is presented here. The 
characteristic data and yields of the crystallized and 
highly purified products are quoted in Table I. 

Alkyl glycerol-(1) ethers are ubiquitous constituents 
of human,s animal,g and plant lo tissues. Hexadecyl,” 
~ c t a d e c y l , ~ ~  and 9-octadeceny112 glyceryl-(1) ethers, 

(1) This investigation was supported by Public Health Service Research 

(2) L. F. Fieser and E. M.  Chamberlin, J. Am. Chem. Soc.. 70, 71 (1948). 
(3) S. C. Gupta and F. A. Kummerow, J. Org.  Chem., 24, 409 (1959). 
(4) F. E. Deatherage and H. S. Olcott, J .  Am. Chem. SOC., 61, 630 (1939). 
(5) J. Strating and H. J. Backer, Rec. trau. chim., 69, 638 (1950). 
(6) H. R. Williams and H. S. Mosher, J .  Am.  Chem. Soc.,  76, 2984 (1954). 
(7) S. Wawzonek, P. D. Klimstra. and R.  E. Kallio, J. Org. Chem., 26, 

621 (1960). 
(8) E. Hardegger. L. Ruzicka, and E. Tagmann, Helu. Chin. Acta, 26, 

2205 (1943). 
(9) H. N. Holmes. R. E. Corhet, W. B. Geiger, h-. Kornblum. and W. 

Alexander, J .  Am.  Chem. Soc., 63, 2607 (1941); V. Prelog, L. Ruzicka, 
and P. Stein, Helu. Chim. Acta, 26, 2222 (1943); H. E. Carter, D .  B. Smith, 
and D. N. Jones, J .  B i d .  Chem., 232, 681 (1958); AM. L. Karnovsky and W. 
S. Rapson, J. SOC. Chem. Ind. (London). 66, 138 (1946). 

(IO) G. S. Harrison and F. Hawke, J. S. African Chem. Inst., 6, 13 (1952). 
(11) G. G. Davis. I. R.1. Heilbron, and W. M. Owens, J. Chem. SOC., 

Grant GM 05817. 

2542 (1930). 

the most abundant members of this class of compounds, 
have been synthesized and SO have the short-chain 
homologs up to C-ll.13 Syntheses of other saturated 
and unsaturated glyceryl-(1) ethers have not been re- 
ported, although it is known that these compounds 
occur na t~ra l1y . l~  

Reboull5 has described the first synthesis of a glyc- 
eryl-(l) ether in 1860. The procedure, however, 
starting from epichlorohydrin and sodium ethoxide, 
has been found unsuitable for the preparation of long- 
chain  homologue^.^^ Therefore, Davis, et a L l l l  have 
developed a method for oxidation of allyl alkyl ethers 
by means of hydrogen peroxide, which has been im- 
proved upon later.l6 In the present study additional 
methods have been invest’igated using or 
potassium ~ a l t s ~ ~ ~ ~  of 1,2-0-is0propylideneglycerol~~ and 
alkyl halides1* or t o ~ y l a t e s , ~ ~ ’ ~  and were compared with 
results obtained from the reaction of metal alkoxides 
and various alkylating glycerol derivatives. 12’15  

Thin layer adsorption chroniatography (t.1.c.) was 
employed for analyzing the reaction mixtures of a series 
of experiments. It was found that the use of 1,2-0- 
isopropylideneglyceryl tosylate as alkylating agent, 
as suggested by Baer, et a1.,I2 for the synthesis of glyc- 
eryl-(1) ethers, leads invariably to formation of sub- 

(12) E. Baer, H. 0. L. Fischer, and L. J. Rubin, J .  B i d .  Chem., 170, 

(13) C .  Piantadosi. A.  F. Hirsch, C. L. Yarbro, and C. E. Anderson, 

(14) B. Hallgren and S. 0. Larsson, Acta Chem. Scand.. 13, 214i (1959); 

(15) .\I. Reboul Ann. chim. phva . ,  13160, 5 (1860). 
(16) L. J. Stegerhoek and P. E. Verkade, Rec. irau. chim., 76, 143 (1956). 
(17) E. Baer. L. J. Rubin, and H. 0. L. Fischer. J. B d .  Chem., 166, 447 

(1 944). 
(18) W. H. Davies. I. M. Heilbron, and W. E. Jones. J .  Chem. SOC., 

1232 (1934). 
(19) E. Fischer. M: Rergmann. and H. BBraind, Ber. deut. chem. G’es., 

63, 1589 (1920). 

337 (1947). 

J .  Orp. Chem.. 98, 2425 (1963). 

I). C .  Malins, Chem. Ind. (London), 1359 (1960). 


