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TABLE 1
ANALYSES AND PROPERTIES OF MANNICH BASES FROM PYRROLES AND AZOLES
Analyses, Jp N M. p., B. p.,
Formula aled. Found °C. °C. (mm.) Product
CuwHisN3 23.18 22,99 22.92 ... ..... 56-58 (2) A. 2,5-bis-(Dimethylaminomethyl)-pyrrole®
C1Hy N3 17.70 17.60 17.50  ......... 39-40 (1) B. 2,5-bis-(Diethylaminomethyl)-pyrrole®
CiqHie N> 17.06 17.09 17.03  74.5-75.0 C. 2-(N-Piperidinomethyl)-pyrrole?
CieHa N3 16.08 16.14 16.19  96.5-97.0 D. 2,5-bis-(N-Piperidinomethyl)-pyrrole®
CeHia\WO 16.85 16.58 16.66 69.5-70.5 E. 2-(N-Morpholinomethyl)-pyrrole?
CiHu N0, 15.84 15.80 15.78  86.5-87.0 F. 2,5-bis-(N-Morpholinomethyl)-pyrrole
CsHg N0 18.91 18.95 19.00 141-143 G. 1-Hydroxymethylbenzimidazole
CisHu N3 14.62 14.46 14.42 157.0-157.5 H. 3,4-bis-(N-Piperidinomethyl)-2,5-dimethylpyrrole
CuHuisNy 21.74 21.63 21.56 . ... ... 96-98 (2) I. 38,5-Dimethyl-1-(N-piperidinomethyl)-pyrazole’
CuHp Ny 19.53 19.20 19.28 91.5-92.5 J.  1-(N-Piperidinomethyl)-benzimidazole?’
CiH; N0 1934 19.19 19.09 110.5-111.5 .. K. 1-(N-Morpholinomethyl)-benzimidazole?
CiHi1 N 20.67 20.71 20.66 ......... 157 (3) L. 1-Diethylaminomethylbenzimidazole®
CoHisNy 25.90 25.64 25.69 92.5-93.5 M. 1-(N-Piperidinomethyl)-benzotriazole’
CisHisNy 24.33 24.14 24.51 65.0-65.5 N. 1-(N-2’-Methypiperidinomethyl)-benzotriazole

« Water, 3 moles, also present. * #%p 1.4919, d%, 0.94086.

hydrochloride, 1. p. 124-127°; picrate, m. p. 112-114°; methiodide, m. p. 130°.

cn2n 1.4812; d%,0.9144; MR caled. 75.43, found 75.57;

¢ Hydrochloride and picrate unstable.

¢ Hydrochloride, m. p. 119-122°; picrate, m. p. 184-186°. / n%p 1.4982; d%, 0.9919; hydrochloride, m. p. 238-240°.

¢+ Hydrochloride, decomposes before melting.

lowed to warmi to roomt temperature.  After lwo hours the
1ce-hath was restored and tlie mixture was neutralized
slowly with 209, sodium hydroxide solution. The oily
layer which separated crystallized on standing. It was
recrystallized from acetone and formed white roset-
shaped groups of stout needles, u1. p. 96.5-97.0°; yield
60 g. (92%); hydrochloride, m. p. 119-122° (dec. upon
recrystallization); picrate, m. p. 184-186°.
1-(N-Morpholinomethyl) -benzimidazole .—Formalin,
9.6 1nl., 389, {0.12 mole), was added, dropwise, to a cooled,
stirred solution of 11.8 g. (0.10 mole) of benzimidazole
and 9.6 g. (0.11 mole) of morpholine inn 150) 1nl. ntethanol.
After an liour the cooling bath was remmoved and stirring
continned at rocm tewmperature for several hours.  The
solution was lilterad, the cether evaporated, and the solid

hn%p 1.5657, d%; 1.0710.

¢ Hydrochloride, m. p. 167-169°.

product recrystallized from acetone; yield, 21 g. (97%)
of white platelets, m. p. 110.5-111.5°.

Summary

The Mannich reaction has been applied to
various nitrogenous five-atom ring systems. A
number of new derivatives of pyrrole, pyrazole,
benzimidazole and benzotriazole have been pre-
pared and described. The variations and limita-
tions of the reaction in the heterocyclic series are
discussed.

ILAFAYETTE, INDIANA RecrIvED JUNE 206, 1846
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Compounds Derived from 2,2-Dimethylethylenimine

By D. StaNLEY TARBELL AND DaviD K. FukusHima!

Several workers® have investigated the possi-
bility of obtaining optically active forms due to the
trivalent nitrogen atom in suitably substituted

ethylenimines. The most promising approach has
(CH.).C-—CHa
AN /-/
: .
H

(1) Present addre-s: Research Laboratory
New York City. -

Memorial Hospital,

{2) (a) Adams and Cairns, Tiis Jourwal, 61, 2464 (193D); (b)
Cairns, 7bid., 63, 871 (1841); (c) Mole and Turner, Chem. Ind.,
382 (193Y); (11) Meisenhcimer aud Chon, Anu., 539, 70 (1939);

{e) Mailland, dna. Rept. Chem. Soc, Loudon, 36, 243 (1039).

been that of Cairns,” who prepared 2,2-dimethyl-
ethylenimine (I) and obtained a crystalline urea
derivative from it by the action of 1-a-phenyl-
ethyl isocyanate which, however, gave no evidence
of separation into diastereoisomers on recrystalli-
zation.®

The presence of a carbonyl group on the nitro-
gen of the imine ring might tend to flatten the
pyvramidal arrangement of nitrogen valences, due
to the contribution from resonance forms involv-
ing a carbon-nitrogen double bond. Therefore, in

(3) Prelog and Wieland, Helr, Chim, Acta, 27, 1127 {1944) [C. A,

39, 1328 (1945)] have recently reported the resolution of Urigers
base, in which tlie asymmetry is due to trivalent nitrogen atonis,
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continuing work on this problem, we have at-
tempted to prepare derivatives of I suitable for
resolution in which this possibility of resonance
structures involving the ring nitrogen would not
be present. The present paper deals with the
preparation of 1-{y-aminopropvl)-2,2-dimethyl-
ethylenimine (IV) and related compounds, and
the results obtained so far are being reported be-
cause of recent active interest in ethylenimine de-
rivatives.

In the present work, numerous unsuccessful
attempts were made to alkylate the imine 1 with
nethyl  p-chiloro-(or  bromo)-methylbenzoate,
using sodiu carbonate or bicarbonate as the
basc. A run i which the imine was treated with
a Grignard in the cold to form the N-magnesio-
chloride derivative before the addition of methyl
p-chloromethylbenzoate was likewise unsuccess-
ful.4

More promising results were obtained by add-
ing the imine I to acrylonitrile, giving 1-(3-cyano-
ethyh-2,2-dimethylethylenimine II1°; the prod-
uct, abtained in good vield, offered numerous pos-
sibilities for transformation to a substance useful
for resolution purposes.®  Treatment of 11 with
the plienvl or methyl Griguard apparently yielded
polyvieric material instead of the desired ketones.

RCH,CH.C—CHCH:.R

(CHy),C-—NCH,CH,.CN
N2

/ il !

c N CN
139} H

11

III, R = (CHy):C—N—
N/

H,

With butyllithivm or phenyllithiun a crystalline
compound was obtained which was indicated by
nitrogen content and molecular weight determina-
tions to be the dimer ITI. Tt must have been
formed by an intermolecular Thorpe reaction in
the presence of the strongly basic lithium com-
pounds.” It was not possible to obtain a crystal-
line semicarbazone from the dirner.

The reduction of the uitrile group of IT to a
primary amino group seemed to offer a 1more prom-
ising route to o compound suitable for resolution.
Tue desired laimine IV was obtained in small
vield by reduction with sodiun and absolute alco-

B T wark pullinhed since thrse experiments were carried olit,
Toues, Langsioen, Nenmamn and Zomlefer, J. Oce. Chenl, 8, 1205

S1iD . found R e benzyl halides eatulyzed tlie polymerization

vf liylenimines: this may acronnd for the poor results in onr alikyla-
Ting exprringents,

) The Hhddition of prinsry and speoadary aoines to apryloudirile
bas Leen sapdied Ly Holcombd amd Hamilton, Tims Jouksan, 64,
A0 12y and Whitmore and associates, ibid., 66, 725 (1344},

161 A alttempt to add the himine 1 to mesityl oxide yielded only
starting: macerial and an oil, presmmably polymeric.  Ta the adslition
of 2ecoieinry goiiies 1oy G-unsatarated ketones, the equilibriam s
appatyvbile nafavorable U1 sotde cases 1Ol
24, TTH 10 Stewart and Pollard, Tws Jourrsag,, 89,

(Hoehstetter ond
ownish
2008 <0 .

TV Ziegler, libprle amd Olilisger {Ane., 504, 115 {1933)) repaorte:d
the formation of imigonitriles walogons to I by the actiop of
lithicuy die hivlnniic on aliphatic nitriles.

D. SraNLey TARBELL AND Dlavip K. Fukusiiima

Vol. 68
(CH,):C—NCH,CH:CH,NH, v
/
C
H,
({CH;);CNHCH,CH.CH,NH, Y

(CH;5).CHCH.NHCH.CH.CH)NH, VI

hol® and in wmnch better yield following Adams
and Marvel,! using sodiuin and an absolute al-
cohol-toluene mixture.

At tlis point, it became necessary to prepare
y-t-butylaminopropyvlamine V for use in other
work in this Laboratory on the svnthesis of anti-
malarial drugs. In view of recent publications
on the reduction of dimethylethylenimine 1 to ¢-
butviamine with hvdrogen and Raney nickel,'
it was expected that 1T would undergo simultane-
ously reduction of the nitrile group and reductive
cleavage of the imine ring to yicld V, under these
conditions. Howevrr, it was found that the prod-
et obtained from 11 on reduction with hydrogen
and Raney nickel at 1500 1b. and 100°, using al-
colwol saturated with ammonia as solvent, was the
same as that obtained from the sodium-alcohol
reduction.

The structure assigned to IV is based on the
analvsis of the compound, of its dipicrate and
dipicrolonate. The percentage composition of IV
is appreciably different from that of V or VI,
which might be formed by hydrogenolysis of the
appropriate carbon-nitrogen bond in the ethyleni-
mine ring. Furthermore, V was prepared by
another method™ and VI is described in this
paper; the physical properties of these com-
pounds and the melting points of their dipic-
rates show that IV is not identical with either
of them.

The dipicrate of the imine IV could not be
readily purified except by digestion with ethylene
chloriile. When the dipicrate was recrystallized
from methanol, a different compound was ob-
tained, with a much higher melting point. On
the basis of carbon, hydrogen and nitrogen analy-
ses, this conmpound must be VII; evidently picric

(CHy1COR)CILNHCITL.CH.CH: N H,, Dipicrate
Vi, R = Cii; VIII, R = H

acid catalyzes the cleavage of tle inine ring with
the addition of methanol. The acid-catalyzed
hydrolysis of the iniine ring is, of course, well-
kunow, but the possibility that a similar process

“has occurred here, with the formation of VITI, is

clearly ruled out by tie analytical data,

Experiments ou the resolution of IV, and on a
venteral study of tie reactions of I, 1V and re-
luted compoutils are actively under way. It is
also plenued to study the infra-red spectra of
some of these etlivleninune derivatives.

(3) Woht aud Berthold, Ber., 43, 2183 (16101,

O3 Adanas and Marvd, Tis Jouryan, 42, 310 Q320),

(1) Farabinos amd Serijon, ibid., 87, 1856 (1445); Caunpbell,
Sosters and Campbell, 7047, 68, 1 1) (19141, .

(1) Tarbell, Slhakespeare, Clans and Bunnett, ibid,, 68,
(1915).

{
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Experimental!®

2,2-Dimethyl-1-( 3-cyanoethyl) -ethylenimine (II) .—
A mixture of 22.5 g. of acrylonitrile and 20 g. of 2,2-di-
methylethylenimine?® was refluxed for thirty-four hours.
Starting material was removed by fractinnal distillation,
and the residue yiclded 23 g. (669) of 11, b. p. 79-83°
(8 m.). The analytical sample boiled at 198-199°
(7382 mu.), #¥p 1.4428, 4%, 0.9069.

Anal. Caled. for C;HpN:: N, 22.56.
99 0.

FFound: N,

The picrate, after recrystallization from ethylene clilo-
ride, melted at 109-110° if placed in the bath at 107°.
If the sample was placed in the inelting point bath at a
lower temperature, the compound apparently would poly-
merize o1 prolonged heating and would 110t melt completely
except at higher temperatures, where it would decomposc.

Anal. Caled. for CpHisN;O0:: C, 44.18; H, 4.28.
lround: C, 44.19; H, 4.42.

The action of the phenyl or methyl Grignard on the
nitrile II yielded only undistillable oils or, in one case, a
yellow powder which did not melt up to 250°.

Dimer of 2,2-Dimethyl-1-(3-cyanoethyl)-ethylenimine
(IIT) —A soluticnt of butyllithium (prepared from 0.4 g.
of Hthium wire, 3.5 g. of n-butyl chloride aud 20 cc. of
ether) was added dropwise (one-half hour) to a solution of
3.1 g. of 2,2-dimethyl-1-(8-cyanoethyl)- Lthylemmme i
00 cc. of ether at roon1 teniperature. After stirring for an
additional fiftcen minutes, the mixture was treated with
water, the cther solntion separated, dried and the solvent
removed under ceduced pressure. A white solid (2 g.,
t549,) was obtained, of m. p. 73-83°, which, after recrys-
tallization from cther, melted at 84-86°. The compound
liquefied upont drying in a Fischer pistol over phosphorus
petttoxide at room temperature, but solidified, m. p. 83—
86°, after it was dissolved in ether and the solvent allowed
to evaporate. 1 was recrystallized fromn ether and dried
over potassinnt livdroxide.

Anal. Caled. for (C/HpNy).: N, 22.56. Caled. for
(CyHpNy)H-O: N, 21.05. Found: N, 20.81.

The same product was obtained by treatinent of IT with
methyllithimm.

The moleenlar weight of the dimer was determined
cryoscopically i1 benzene., Thie observed molecular
weights, 212 and 216, were much higher than that of the
monomer (124) but lower than that (266) calculated for
(C7H2N2)»HyO. The benzene solution became turbid on
cooling; this may have been due to the water of hydration,
which might also explain the low observed molecular
weights.

The dipicrolonate of the dimer, prepared in the usual

manner, was recrysiallized from ethanol and decom-
posed at 137°
Anal. Caled. for (Ci7HNgOs)2: C, 52.55; I, 5.19.

Found: C, 52.49; H, 4.85.

No crystalline semicarbazone could be isolated.

Tlie dimer was refluxed with 109, sodium hydroxide
solution until the evolution of ammonia ceased. The
presenice of amumonia was demonstrated with Nessler’s
reagent.  The dinter was unaffected by shaking for nine
lionrs at roout temperature with 5% sodium hydroxide
solution. Acid hydrolysis of tlle dimer was not attempted
due to the sensitivity of the imine rings to acid.

2,2-Dimethyl-1-(v-aminopropyl) -ethylenimine (IV).—
A. Method of Adams and Marvel.%—A mixture of 13 g.
of sodium in 50 cc. of toluene was heated to boiling, and
stirred until the sodium was finely divided. To this was
added a solution of 10 g of 2,2-dimethyl-1-(B-cyano-
etliyl) -ethylenimine (II) in 35 g. of absolute ethanol.
lh( r"ne- cnf addition was controlled to keep the solution

(1 2) All meltnm potnls corrected; analyses by Robert Bauman,
Carl Claus aml the Micro-Y'ech laboratories.

ComMpPoOUNDS DERIVED FROM 2,2-DIMETHYLETHYLENIMINE

2501

boiling without external heating. When all of the sodium
had dissolved, 150 cc. of water was added, the mixture
cooled and the toluene layer separated. The aqueous
layer was extracted twice with toluene, and the organic
fractions combined and dried over potassium hydroxide.
The ethanol and toluene were removed by fractional
distillation. The distilland, containing water and the
product, was saturated with potassium hydroxide, and the ’
organic layer dried and distilled under diminished pressure.
The product IV (6.5 g., 619,) was obtained, b. p. 80-84°
(30-35 mm.). Another distillation yiclded a colorless oil,
b. p. 91-93° (50 mm.). The analvtical sample after
drying over potassium hydroxide and redistilling, had the
following properties: b. p. 81.8° (25 nun.), »2%p 1.4522,
d*y 0.8615. +vy-t-Butylamino-propylamine (V) has n2tn
1.4431,"" and the Z-butyl isomer, as sliown below, has
properties differing from those of 1V.

Anal. Caled. for GGHN2 (compound 1V): C, 65.5 575
H, 12.58. Caled. for CiHygNy (vy-i- butylannno- or i-
butylamnino-propylamine, V or VI): C, 64.55; I, 13.93.
Found: C, 65.80; H, 12.63.

The dipicrate could not be reerystallized wmuchanged
fromr any solvent (see below), but was purified by re-
peated digestion with ethylene chloride. The picrate
decomposed at 163.5-164.5° when placed in the melting
point bath at 158°. If placed in the bath at a lower
temperature, it would apparently polymerize and would
1ot melt or decompose except at a much higher tempera-
ture. The dipicrate of y-/-butylaminopropylamine (V)
decomposed at 215-216°,11 and the i- butylammo co -
pound dipicrate (see below) wmelted at 171-172

Anal, Caled. for CygHwNgOn: C, 38.90; I,
Found: C, 39.27; H, 3.65.

B. Method of Wohl and Berthold.®--T'0 a hot solution
of 25 g. of II in 350 cc. of absolute alcohol was added
30 g. of sodium in small portions during thirty ininutes,
after which the mixture was refluxed for one hour. The
alcohol was removed by evaporation, water was added,
and more alcohol removed. The aqueous layer was ex-
traced with ether, the organic fractions combined and the
solvents removed by fractional distillation. From the
distilland was obtained 0.5 g., b. p. 160~165°, and 1.5 g..
b. p. 165-170°, of the ainine IV.

C. Reduction with Hydrogen and Raney Nickel.!
Comipound II (50 g.) was reduced with Rarney nickel in
about 150 ce. of alcohol saturated with anunonia as tlic
solvent; the mixture was shaken for one-half liour at about
100° and 1500 1b. pressure. After cooling, the comn-
tents of the bomb were washed out and the catalyst re-
moved by filtration, using Superfiltrol to ensure comiplete
removal. The filtrate was distilled at atmospheric pres-
sure, and from the fraction boiling at 165-180°, 24.3 g.
(47%)0f the product was obtained by further d1st1llat1on
it was a colorless oil, b. p. 169-172°, #?'p 1.4523, and was
shown to be identical with the material described in the
previous paragraphs, by its pliysical properties and the
behavior of its dipicrate.

D. Method of Graf.!"~Reduction of 10 g, of II with
chromous acetate!® yiclded ouly a trace of compound
forming a picrate, which decomposed at 160°.

N-(8-Methoxy-/-butyl)-1,3-diaminopropane Dipicrate
(VII) ~—2,2 - Dimethyl - 1 - (v - aminopropyl) - ethylem-
mine d1p1crate (0.28 g.), whose melting point behavior is
described above, was reerystallized from 10 cc. of meth-
anol; yellow crystals (0.20 g.), n1. p. 201-202° with
some decomposition, were obtained, whose melting point
was not changed by further recrystallization. The he-
havior of the product was entirely different from that of
the starting material.

Anal. Caled. for CygH»NOy (dipicrate of IV):
C, 38.91; H, 3.78; N, 19,10. Caled. for CigHuN:O;

(13) We are indebted to Mr. John Melin and Mr. Mark Camp for
tlie experiments on catalytic reduction.

(14) Graf, J. prakt. Chem., [21 140, 39 (1934).

(15) Balthis and Bailar, “lnorganic Syntheses,”
Book Co., 1nc., New York, N. Y., Vol. 1, 1959, p. 122,

3.78.

MeGraw- Hill
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(dipicrate of hydroxy compound VIII): C, 37.75; H,
4.00; N, 18.53. Caled. for CynHyxNgOys (dipicrate eof
VII): C, 38.34; H, 4.24; N, 18.12. Found: C, 38.94,
38.83; H, 4.25, 4.19; N, 17.70, 17.82.
3-i-Butylaminopropionitrile.—Acrylonitrile (29 g.) was
added dropwise with stirring to 40 g. of redistilled z-butyl-
amine (b. p. 66.5-67.5°). After the addition was com-
plete, the mixture stood for four hours at room tempera-
ture, was then refluxed for onie hour, and stood overnight.
Vacuum distillation yielded only a very small amount of
starting material, and 62.97 g. (919,) of product was ob-
tained, b. p. 82-88° (7 mm.). The analytical sample had
the following properties: b. p. 107° (11 mm.), #?'p 1.4352.

Anal. Caled. for C/HuN;: C, 66.62; H, 11.20;
Found: C, 66.67; H, 11.03.

The phenylcarbamyl derivative, (CH;),CHCH,N(CON-
HCsH;)CH.CH,CN, was prepared by mixing 1 cc. of the
propionitrile and 1 cc. of plhenyl isocyanate in 10 cc. of
petroleuin ether. The product, which precipitated im-
mediately in crvstalline form, was best recrystallized from
about 6 cc. of benzene, and melted, when recrystallized
for analysis, at 117.5-118°.

dnal. Caled. for CH,(\N;0O: C, 68.53;
Pound: C, 68.40; H, 7.75.

v-({i-Butylamino) -propylamine (VI).—The correspond-
ing uitrile (45 g.) was reduced by procedure C described

H, 7.81.

Lrovp N. FergusoN, James C. REID AND MELVIN CALVIN
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above for II, and the product VI was obtained in 649,
yield; the analytical sample had these properties: b. p.
95-97° (31 mm.); #?D 1.4452.

Anal. Caled, for C/HypNs:
Found: C, 64.55; H, 13.66.

The dipicrate melted, after recrystallization from meth-
anol, at 171-172°.

Anal. Caled. for C19H24N3014:
Found: C, 38.31; H, 4.13.

C, 64.52; H, 13.95.

C, 3877; H, 4.11.

Summary

2,2-Dimethylethylenimine has been added to
acrylonitrile, and the product has been reduced,
with sodium—alcohol, and with Raney nickel-
hydrogen, to 2,2 -dimethyl-1- (y -aminopropyl)-
ethylenimine. The evidence on which this struc-
ture is based is presented. The imine ring of the
dipicrate undergoes methanolysis when recrystal-
lized from methanol. ~-(3-Butylamino)-propyl-
amine and several compounds related to it have
been prepared and characterized.

ROCHESTER, NEW YORK RECEIVED JuLv 11, 1946

[CONTRIBUTION FROM THE CHEMICAL LABORATORY, UNIVERSITY OF CALIFORNIA ]
Some New Fluorinated Phenolic Aldehydes and Acids

By Lrovp N. FErcuson,! James C. REID AND MELVIN CALVIN

In connection with the preparation of oxygen-
carrying chelates,? it was desired to test 3-fluoro-
salicylaldehyde (II), and 5-fluorosalicylaldehyde
(IV). 3-Fluorosalicylic acid (I) was prepared as an
intermediate and 3-fluoro-4-hydroxybenzaldehyde
(I1I) and 3-fluoro-4-hydroxybenzoic acid (V) were
obtained as by-products according to the scheme

. COOH
(AWONa o, OH CH
Lol — \ '
\\/b ! v HOOC Jv
I \%
| A@OTlNa—Hg Tox
| CHO |
CHCl, OH o OH
e + I
i HC- Jr
11 111
ONa ° OH
CHCL CHO
—
F F
v
Experimental?®

o-Fluorophenol was prepared by the method of Schie-
mann.*

(1) Present address: Howard University, Washington, D, C.
(2) THI» JoUrNAL, 68, 2254, ff. (1046).

(3) All melting points are uncorrected unless otherwise noted.
4) G, Sehiemann, Z. physik, Chemn., A156, 397 (1931),

p-Fluorophenol was prepared by demethylation of East-
man Kodak Co. p-fluoranisole by refluxing for forty-eight
hours with a four-fold A/ excess of 489, hydrobromic acid.
The yield was 90%.

Preparation of 3-Fluorosalicyladehyde (II) and 3-
Fluoro-4-hydroxybenzaldehyde (III) by the Reimer-
Tiemann Reaction.—A solution of 77.2 g. (1.93 mole)
of sodium hydroxide and 32.4 g. (0.29 mole) of o-fluoro-
phenol in 260 ml. of water was brought to 55° and 76.8 g.
(0.645 mole) of chloroform was run it during thirty min-
ntes with efficient stirring, holding the temperaturc at
55°.  After seventy minutes, the temperature was raised
to 65° for an additional period of sixty minmtes. The
miixture was then acidified with sulfuric acid and steam
distilled. Chloroform1 and unchanged phenol came out
first, followed by solid II. When solid appearced, the re-
ceiver was changed and the pure product was collected.
The hot residue remaining in the distillation flask was
decanted away from a heavy tar on the bottom of the
flask, and IIT crystallized out on cooling. An additional
quantity of III was obtained by ether extraction of the
mother liquor. Distillation of the recovered chloroform--
phenol solution was carried out, reducing the pressure
when the chloroforin had been removed, aud gave hack
19.8 g. (61%,) of the nuchanged phenol in pure form.  Au
additional quantity of II was obtained from the residue
from this distillation by sublintation.

The yield of II was 5.3 g. (139%); white plates, 1. p.
066.7-68.2° cor. .Amal. Caled. for GH:O:F: C, 59.98;
H, 3.63. Found: C, 59.8; H, 3.80. The phenylliydra-
zone was prepared by the customary procedure, using
phenylhydrazine in acetate buffer in alcohol at room tem-
perature. Dilution with water threw down the phenyl-
hydrazone as yellow plates; m. p. after recrystallization
from dilute alcohol, 156.0-157.5° cor.  The 2,4-dinitro-
phenylhydrazone was made in the usual way, using 2,4-
dinitrophenylhydrazine in hot alcohiolic hydrochloric acid
solution. It was pbtained as orange needles; m. p. after
recrystallization from alcolisl, 2822837 cor.

The yiehl of 111 was 6.1 g, (15°,); while ueedles, n1. p.



