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The reaction of 1-diazo-2-butene or 3-diazo-1-butene with 3,5
Ou the other hand, either diazo cor
Diazoneopentane

ranged ester in each case.
of crotyl alcohol and methylvinylearbinol,

It has been generally accepted that a diazonium
ion is an intermediate in both the reaction of pri-
mary amines with nitrous acid®* and in the reac-
tion of aliphatic diazo compounds with acids.’~7
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Fig. 1.-—Upper curve, trans-crotyl alcohol; middle curve,
crotyl alcohol fraction from 1-diazo-2-butene; lower curve,
crotyl alcohol fraction from 3-diazo-1-butene.

A mixture of rearranged and unrearranged products
results from the action of nitrous acid on the pri-
mary aliphatic amines from #-propy!- to n-octylam-

(1) Abstracted from the Ph.D. thesis submitted to Columbia Uni-
versity by Samuel M. Gerher.

(2) Department of Chemist=y,
linois.

(3) L. P. Hammett, “Physical Organic Chemistry,” McGraw-Hill
Book Co., Inc., New York, N. Y., 1940, p. 295.

(4) M. J. S. Dewar, *'The Electronic Theory of Organic Chemis-
try,”” Oxford Univ. Press, New York, N. Y., 1849, p. 181,

(5} Reference 4, p. 288.

(6) B. Ristert, in *"Newer Methods of Preparative Organic Chemis-
try,'" Interscience Publishers, Inc., New York, N. Y., 1948, p. 518.

(7} ¥. D. Hughes, C. K. Ingold and [. H. Ridd, Nature, 166, 643
(1950;.

University of Ilfinois, Urbana,

~-dinitrobenzoic acid inn ether has been shown to lead to unrear-
npound reacts with aqueous perchloric acid to yield a mixture
reacts with 3,5-dinitrobenzoic acid in ether to give trimethyl-
ethylene as the principal product together with small amounts of rearranged and unrearranged benzoates.
tane, when treated with aqueous sulfuric acid, gave principally t-amyl alcohol together with trimethylethylene,
products were obtained from neopentylamine and nitrous acid.

Diazoneopen-
The same

ine.* " However, the reaction with benzoic acid
in ether of the aliphatic diazo compounds corre-
sponding to the above amines leads only to the un-
rearranged esters.!!* This is inconsistent with
the concept of a common intermediate in both re-
actions and has led us to a study of the reaction of
aliphatic diazo compounds with acids in hydroxylic
and non-hydroxylic inedia.

We have prepared the diazo compounds, 1-diazo-
2-butene (I) and 3-diazo-1-butene (II} from the
corresponding N-nitrosourethans. The reaction of
Il in absolute ether with 3,5-dinitrobenzoic acid led
to the corresponding ester without rearrangement.
Adamson and Kenner!! had previously reported that
the reaction of 1-diazo-2-butene with 3,5-dinitroben-
zoic acid in ether gave a crotyl 3,5-dinitrobenzoate,
nLp, 30-517. Repetition of this work, however,
gave a 3,5-dinitrobenzoate, m.p. 70.5-71.5°. Hatch
and Nesbitt'® have reported that trans-crotyl 3,5-
dinitrobenzoate nielts at 70.5° and the ¢is-isomer at
519 Although Adamson and Kenner!! do not re-
port the preparation of their starting crotylamine,
one possible explanation for their results may be
that they were working with the ¢is-isomers.

The reaction of I with either 1 or 0.05 M aqueous
perchloric acid led to a mixture of crotyl alcohol
and methylvinylcarbinol. Similar results were ob-
tained from: the reaction of II with the same rea-
gents. The products obtained were identified by
boiling point, refractive index and comparison of
their infrared spectra with the infrared spectra of
crotyl alcohol (Fig. 1) and methylvinvlcarbinol
(Fig. 2).

Fractions from the reaction of both I and II gave
infrared curves which are in good agreement with
the curve for pure methylvinylcarbinol (Fig. 2).
Crotyl alcohol may be seen to be present in fractions
from both I and 1I by comparison of the curves
with that of crotyl alcohol (Fig. 1). However, the
presence of at least one substance other than cro-
tvl alcohol is indicated by the infrared spectra of the
crotyl alcohol fractions. The presence of a car-
bonyl-containing substance was suggested by ab-
sorption in the infrared at 1700 cm.=!. Attempts
to find chemical evidence for a carbonyl-containing
material in the fraction of which the spectrum is
given in Fig. 1 were unsuccessful. In separate

(8 ¥. C. Whitmore and R. &. Thorpe, THIS JOURNAL, 83, 1118
(1941).

(9) F. C. Whitmore and D, P. Langlois, 7bid., 84, 3441 (1932).

(10) D. W. Adamson and J. Kenner, J. Chem. Soc., 838 (1934).

(11) D. W. Adamson and J. Kenner, ibid., 288 (1935).

{12) A.F¥. McKay, W. L. Ott, G. W, Taylor, M. N. Buchanan and

J. F. Crooker, Can. J. Research, B28, 683 (1950).
(13) {.. ¥. Haich and 8. 8. Nesbitt, Tas JoUrRNAL, T2, 727 (1050)
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experiments, crotyl alcohol and methylvinylcarbinol
were shown not to be interconverted under condi-
tions of the reaction and isolation,

No conclusions as to the precise quantity of cro-
tyl alcohol present inm the fractions have been
drawn. However, in view of the evidence for the
relative purity of the methylvinylcarbinol fractions,
the similarity in the proportions of methylvinylcar-
binol from either I or 11 is of interest.

The reaction of I with 0.05 M ethanolic sulfuric
acid was also investigated. Again a mixture of
allylic isomers was obtained. The mixture was
shown to consist of about 259, methylvinylcar-
binyl ethyl ether and 759, crotyl ethyl ether.
The stability of crotyl ether to the reaction condi-
tions and isolation procedure was demonstrated.

H+
CH,CH==CHCHN; —————> CH;CH=CHCH;0C;H; +
2H;OH OC:H,

I |
CH,CH—CH=CH,

|
| ArCOOH !
lEther H.0*, H,0 l

CH;CH=CHCH,OH +
OH

CH;CH=CHCH-0OCOAr l
CH;CHCH=CH.

H;0+, H:0 T
Na OCOAr
é ArCOOH é
CH3 CH=CH9 T T e e CH;; HCH:CHz
I Ether

The reaction of I and II with acids was compli-
cated by what seems to be an uncatalyzed ring
closure to form a pyrazole. Adamson and Ken-
ner!! and Hurd and Lui'* have reported the isola-
tion of pyrazole from an ethereal solution of 1-di-
azo-2-propene. 3-(5)-Methylpyrazole was isolated
from an ethereal solution of I which was allowed to
stand for 16 hours. A similar product or derivative
thereof could not be isolated from II, although the
red color of an ethereal solution of IT disappeared on
standing.

The reaction of I and I with 3,5-dinitrobenzoic
acid in absolute ether to give unrearranged products
may be explained by either the one-step or the ion-
pair mechanism suggested by Roberts, Watanabe
and McMahon.’® As the work of these authors
suggested, such processes would not be favored in
the reaction of I or IT with either aqueous perchloric
acid or ethanolic sulfuric acid. This idea is con-
firmed by the formation of mixtures of products
from either I or IT under these conditions.

Since the beginning of this investigation, Roberts
and Mazur' have found that the reaction of crotyl-
amine or methylvinylcarbinylamine with nitrous
acid gives similar mixtures of crotyl alcohol and
methylvinylearbinol. The results obtairted in the
reaction of 1 and IT with aqueous perchloric acid
suggest that the same type of intermediate RR’-

(14) C. D. Hurd and 8. C. Liu, TrIs JoUurNaL, 67, 2856 (1935).

(15) J. D. Roberts, W. Watanabe and R. E. McMahon, ibid.,
78, 2521 (1951).

(16) J. D. Roberts and R. H.Mazur, ibid., 78, 2509 (1951).
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CHN,, is involved in these reactions. A similar
intermediate may be postulated for the reaction of
I with ethanolic sulfuric acid,

Hellerman and Garner? reported that the reac-
tion of 2-diazo-1,1,1-triphenylethane with benzoic
acid in ether gave 1,1,2-triphenylethyl benzoate and
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Fig. 2.—Upper curve, methylvinylcarbinol; middle

curve, methylvinylcarbinol fraction from 1-diazo-2-butene;

bottom curve, methylvinylearbinol fraction from 3.diazo-1-
butene.

triphenylethylene. The reaction of the correspond-
ing amine with nitrous acid gave only triphenyl-
ethylene.”® It was hoped that, by using a diazo
compound with less tendency toward rearrange-
ment, it might be possible to find a difference in the
amount of rearrangement in non-hydroxylic solv-
ents as compared with hydroxylic solvents.

For this reason diazoneopentane (III) was pre-
pared. The principal product obtained in the re-
action of III with 3,5-dinitrobenzoic acid in abso-
lute ether was trimethylethylene (419,). Amyl 3,5-
dinitrobenzoate (1.29%,) and neopentyl 3,5-dinitro-
benzoate (0.28%) were separated from the ester
mixture also formed in 2.29, yield. (Vields are
based on nitroso compound used in the syntheses of
II1.) Neopentyl 3,5-dinitrobenzoate was shown to
be stable to the reaction conditions and to the frac-
tional crystallization process. The olefin was iden-
tified by conversion to 2,3-dibromo-3-methylbu-

(17) L. E. Hellerman and R. L. Garner, ¢bid., 87, 139 (1935).

(18) L. E. Hellerman, M. L. Cohn and R. F. Hoen, ibid., 80, 1716
(1928).
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tane. When ligroin was used as the solvent, 2.5%,
mixed esters and 349, olefin were obtained.

The reaction of III with 0.05 M sulfuric acid in
water was found to give t-amyl alcohol and tri-
methylethylene, in 32 and 149 yields, respectively,
based on nitroso comipound. Neopentyl alcohol
was not found. The f-amyl alcohol was character-
ized by conversion to the 3,5-dinitrobenzoate.
The stability of neopentyl alcohol to the reaction
conditions has been demonstrated by Whitmore and
Rothrock. ¥

t~-Amyl alcohol, in 309, yield, has been the sole
product reported in the reaction of neopentylam-
ine with nitrous acid.®* The reaction of neopen-
tylamine with nitrous acid was repeated and the
only products isolable were t-amyl alcohol (79.29%,)
and trimethylethylene (0.94%,). The hydration of
trimethylethylene to t-amyl alcohol which may oc-
cur to an appreciable extent under the reaction
conditions was not investigated. The identity of
the products obtained here, with those obtained in
the reaction of III with aqueous acid, is consistent
with the existence of a common interniediate,
(CH;);CH;N,* in the two reactions.

ArCOOH
(CH;),CCHN; ———— > (CH3):C—=CHCH, +
Ether (CH;),C(OCOAr)CH,CH; -+
LI (CH,)CCH,0COAr

l H,S0,, H:O0

v

HONO
(CHs)sCCHzNHQ —— (CH3>2COHCH2CH3 +
(CH:;)QC:CHCHg

Acknowledgment.—The authors would like to
thank Professor Ralph S. Halford and Mr. Robert
Hexter for the infrared spectra and for valuable dis-
cussion concerning the interpretation of the spectra.

Experimental?

Reduction of Crotonaldoxime to Crotylamine.—The pro-
cedure for the reduction was essentially that of Nystrom
and Brown.#

From 140 g. (1.9 moles) of crotonaldoxime?¢ was obtained
a 509, yield of crotylamine, b.p. 82-85°, #%p 1.4087. Re-
distillation gave b.p. 83.5-84.5° (761 mm.), »%*Dp 1.4113°.
The derivatives reported below were prepared from this
material.

The chloroplatinate was prepared as yellow cubes, re-
crystallized from water, m.p. 198-200° (dec.) (lit. m.p. 203~
204°).%

The picrate was formed in ethanol, recrystallized from
959, ethanol, m.p. 156.5-157.5°.

Anal. Caled. for C4HgN'C6H3N307: C, 4007, H, 4.02,
N, 18.66. Found: C, 40.19; H, 4.04; N, 18.91.

The phenylthiourea was prepared and recrystallized from

ethanol, m.p. 106-107°. Galand® reported m.p. 106°
with softening at 103°, but no analysis.
Anal. Caled. for CHuN=S: C, 64.03; H, 6.84. Found:

C, 64.62; H, 6.94.

(19) F. C. Whitmore and H. S, Rothrock, TH1s JoURNAL, 84, 3431
(1932). »

(20) L. Tissier, Ann. chim. phys., [6] 29, 335 (1893).

(21) M. Freund and F. Lenze, Ber,, 28, 2865 (1890);
(1891),

(22) Elementary analyses by Clark Microanalytical Laboratory,
Urbana, Ilinois, Schwarzkopf Microanalytical Laboratory, Elmhurst.
N. Y., and Elek Microanalytical Laboratory, Los Angeles, Calif. All
melting points are corrected.

(23) R. F. Nystrom and W. G. Brown, Tuls JourNaL, 69, 1147
(1947)

(24) T. Schindler, Monatsh., 13, 410 (1891).

(25) B. Galand, Bull. so vhim, Belg., 89, 529 (1930
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Butylamine chloroplatinate was prepared for purpose of
comparison. Attempts at recrystallization caused decom-
position. It was purified instead by washing successively
with water, 95%, ethanol and ether, m.p. 226° (dec.).

Anal. Caled. for (CH,NH,-HCI),PtCl,: C. 17.27;
H, 4.35. Found: C, 17.46; H, 4.35.

A mixed melting point with crotylamine chloroplatinate
gave m.p. 195-196° (dec.).

Crotylamine from N-Crotylphthalimide.—Crotylamine,
b.p. 84~-85° (mostly 84.2°), n2p 1.4290, was best prepared
(in 76.29, yield) according to Roberts and Mazur.!

Methylvinylcarbinvl Chloride from Crotyl Alcohol.—It
was found that when the mixture of primary and secondary
chloride obtained from the reaction of thionyl chloride with
crotyl alcohol was distilled slowly (high reflux ratio) in the
presence of a few crystals of anhydrous ferric chloride it was
possible to isomerize essentially all of the crotyl chloride to
the lower boiling methylvinylecarbinyl chloride. This pro-
cedure gave a 739 yield of methylvinylcarbinyl chloride,
b.p. 63.8-64°, n%p J.4125. When the thionyl chloride re-
action was carried out as above but the product was dis-
tilled directly, a 539, yield of a mixture consisting of secorn~
dary chloride (75%) and primary chloride (259,) was ob-
tained.

Methylvinylcarbinylamine from N-(Methylvinylcarbinyl)
Phthalimide.—Methylvinylcarbinylamine, b.p. (762 mm.)
61.3-61.5°, n%p 1.4110 (lit. b.p."7 63-64°, n®p 1.4098) was
hest prepared (in 729, yield) according to Roberts and Ma-
zur. 18

N-Crotylurethan.—The method of preparation was iden-
tical with the procedure given in ‘‘Organic Syntheses’'?
for N-methylurethan except that 1.25 moles each of ethyl
chloroformate and sodium hydroxide to one mole of aniine
was used. A 969, vield of product, b.p. (8 mm.} 94°,
n¥p 1.4471, was obtained.

Anal. Caled. for C;Hi3NO,: C, 58.7; H, 9.2; N, 9.8
Fouud: C, 59.0; H, 9.2; N, 9.5.

N-Methylvinylcarbinylurethan, b.p. (8 mm.) 80°, =n%p
1.4403, was prepared by the procedure above in 93, vield.

Anal. Caled. for GGHisNOp: C, 58.7; H. 9.2; N, W.8.
Found: C, 59.0; H, 9.0; N, 9.8.

N-Nitroso-N-crotylurethan, b.p. (0.6 mm.) 57°, h.p.
(0.2 mm.) 44°, n%p 1.4543, was prepared by a slight modifi-
cation of the procedure described in reference 27. It was
found that if the reaction mixture was allowed to stand for
12 hours after the nitrosation, the yield was improved
(759%). The use of potassium carbonate as a neutralizing
agent and desiccant as suggested, caused decomposition of
the nitroso compound. For this reason sodium bicarbonate
was used to neutralize the reaction mixture. Portionwise
distillation of the product is advised since. in one case, an
explosion occurred during distillation.

Anal. Caled. for C7H)2N203: C, 489, H, 7.0 N, 16.3.
Found: C, 49.1, 48.1, 49.5; H, 6.5, 6.5, 7.0, N, 18.0,
15.6.

N-Nitroso-N-methylvinylcarbinylurethan, b.p. (0.3 mm.)
38-39°, n%p 1.14468, was prepared hv the procedure ahove.

Anal. Caled. for C;H2N:0:: C, 48.9; H, 7.0; N, 16.3.
Found: C, 49.4; H, 7.4; N, 15.7.

Reaction of Diazobutenes (I and II) with 3,5-Dinitroben-
zoic Acid.—Fach of the N-nitrosourethans was converted
to the corresnonding diazo comnound by a procedure pre-
viously described?® for diazomethane. However, the reac-
tion and subsequent distillation were curried out under
vacuunt at 40 mm. pressure. The diazo compound was
collected in two traps, each coutaining 100 cc. of ether
cooled hy a Dry Ice-acetone mixture. During the reaction
the systern was swept with a slow stream of drv nitrogen.
In a trial run a yield of 329, (0.9 g.) of #-butyl 3,5-dinitro-
henzoate coulc be obtained from N-nitroso-N-butvlurethan.
(Titration with benzoic acid® showed 53 4 6%.)

An ether solution of diazo compound (239, yield by ben-
zoic acid titration) prepared from N-nitroso-N-crotylure-
126} *‘Organic Syntheses,”” Coll. Vol. IT, John Wiley and Sons, Inc¢

New York, N. Y.. 1843 p. 278,

127) Ref. 26, p. 164,

(28) B. Ristert, in *"Newer Methods of Preparative Orgunic Chemis-
try,”” Interscience Publishers, Inc., New Vork, N. Y., 1848, p. 662,

129} Reference 26, p. 165.
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REeAcCTION OF ALIPHATIC D1azo COMPOUNDS WITH ACIDS

TaBLE I
REACTION OF I aND IT WITH PERCHLORIC ACID

Total % Yield Methyl-

material based on vinyl-
Diazo Reaction isolated nitroso Crotyl alcohol Methylvinylearbinol carbinol
compound mixture (g) compound B.p., °C. nBD B.p., °C nBp %% of total

I 1 M HCIO, 1.51 7.7 * 96-98 1.398 50

1 0.05 M HCIO, 1.93 9.0 119-123 1.424 97-100 1.409 50

11 1 M HCIO, 1.64 10.6 b 1.417 98-99 1.405 70

11 . 0.05 M HCIO, 1.63 10.8 116-122 1,419 96-98 1.408 50

e trans-Crotyl 3,5-dinitrobenzoate was obtained from this fraction.

» In this experiment a considerable aimount of a sub-

stance, b.p. 142-145°, n%p 1.4300, was obtained which was apparently dicrotyl ether (lit.% b.p. 143-145°, n¥p 1.4275).

than (34 g., 0.20 mole) was treated with 41.4 g. (0.20 1nole)
of 3,5-dinitrobenzoic acid in 1.5 1. of ether. After removal
of the ether 6.1 g. .of amorphous oily solid was obtained
which after recrystallization gave a 219, yield (based on
titrated diazobutene) of frans-crotyl 3,5-dinitrobenzoate,
m.p. 68.5-71°, which showed no m.p. depression when ad-
mixed with authentic ester prepared below.

N-Nitroso-N-methylvinylcarbinylurethan 15.2 g. (0.089
mole) was converted to II similarly. However, in this case
the red color of the diazo compound disappeared if the ether
solution was allowed to warm to room temperature. For
this reason 3,5-dinitrobenzoic acid (18.8 g., 0.89 mole) was
added at —80°. Evaporation of the ether and removal of
excess acid gave 0.38 g. (0.0014 mole, 1.6%, yield based on
nitrosourethan) of methylvinylcarbinyl 3,5-dinitrobenzoate,
m.p. 58.5-59.5°. A mixed m.p. with an authentic sample
described below showed no depression. In spite of the low
yield it seems certain that a negligible amount of the allylic
isomer was present.

Reaction of the Two Diazobutenes (I) and (II) with
Aqueous Perchloric Acid.—The diazobutenes were prepared
as above but were passed directly into 1 M or 0.05 M per-
chloric acid at 0°. The aqueous solution of the products
was then saturated with potassium carbonate, extracted
with ether, dried in the ether solution and distilled through
a concentric tube column.

Typical infrared spectra of the various fractions are shown
in Figs. 1 and 2. Since the crotyl alcohol fractions from the
diazo reactions have relatively strong carbonyl bands in the
infrared, an attempt was made to isolate the carbonyl
compound as the 2,4-dinitrophenylhydrazone but without
success.

Authentic frans-crotyl alcohol, b.p. 120-122°, n2D
1.4279, was prepared by the procedure of Hatch and Nes-
bitt.!3 When 8 g. of this material was subjected to the re-
action conditions above 6 g. could be recovered unchanged.
No low boiling fraction corresponding to methylvinylear-
binol was obtained although a viscous dark-colored residue
(0.25 g.) remained after the distillation. Under similar
conditions, methylvinylcarbinol (b.p. 94.2-96.2°, n%p
1.4121, obtained from the Shell Chemical Company) gave
no recovered product boiling above 98°.

trans-Crotyl 3,5-Dinitrobenzoate, m.p. 73-73.5°, was
prepared and submitted for analysis since, although it has
been reported previously to melt at 70.5°%! and at 70°,13
no analysis was reported.

Anal. Caled. for C;1Hy;oN:0s: C, 49.7; H, 3.8; N, 10.5.
Found: C, 49.4; H, 3.6; N, 10.5.

Methylvinylcarbinyl 3,5-dinitrobenzoate, m.p. 59-59.5°,
was prepared according to McElvain®? from authentic
methylvinylcarbinol.

Anal. Caled. for CuH]oNzOs: C, 497, H, 38; N, 10.5.
Found: C, 49.9; H, 4.0; N, 10.9.

Cyclization of I.—I, prepared from 5.9 g. of nitrosour-
ethan (0.034 mole) (16% yield indicated by titration), was
allowed to stand at room temperature. The red color had
disappeared completely in 16 hours. Distillation gave an
oily residue which was treated with picrylsulfonic acid in
ethanol to give 3-methylpyrazole picrylsulfonate, m.p.
216.5-217.5° (dec.).

Anal. Caled. for C.H/N;-CeH;0,8: C, 31.9; H, 2.71;
N, 18.6. Found: C, 32.5; H, 2.5; N, 18.5.

(30) C. Prevost, Ann. chim., {10] 10, 155 (1928).

(31) W. G. Young and L. J. Andrews, TH1S JOURNAL, 66, 423
(1044).

(32) S. M. McElvain, 'The Characterization of Organic Com-
pounds,” The Macmillan Co., New York, N. Y., 1945, p. 193,

The picrate, m.p. 142-145°, of the above residue was pre-
pared in dry benzene and recrystallized from ethanol-ether
(lit. m.p.3% 142°).

Reaction of (I) with Ethanol.—I was prepared from 17.3
g. (0.10 mole) of N-nitroso-N-crotylurethan by the proce-
dure above and collected in a solution of 20 cc. of anhy-
drous ethanol containing 0.10 g. of sulfuric acid (Dry Ice-
acetone-bath). The reaction was repeated four times and
the reaction mixtures combined. The isolation procedure
was that used by Catchpole and Hughes.?* The mixed
ethers were distilled from sodium until the refractive index
remained constant. The yield was 2.5 g. (0.025 mole,
4.99,) of mixed ethers, n%p 1.3962.

To effect separation of the mixed ethers, the mixture was
distilled through a concentric tube column to give 0.35 g.
of methylvinylcarbinyl ethyl ether, b.p. 76°, n%»p 1.3858,
and 0.78 g. of crotyl ethyl ether, b.p. 98-100°, #p 1.4016.
A center cut (0.57 g., #%D 1.3990) from the refractive index—
composition curve obtained below contained about 85% of
crotyl ethyl ether and 159 of its allylic isomer.

Ethyl crotyl ether, b.p. 97.5-100°, »%p 1.4014 and
methylvinylcarbinyl ethyl ether, b.p. 74.8-75.2°, n%p 1.3862,
were prepared by the method of Catchpole and Hughes.3¢
If the refractive index—-composition curve is assumed to be
linear the original mixture above contains 65% crotyl
ethyl ether and 359, methylvinylcarbinyl ethyl ether.

A solution of ethyl crotyl ether (3.0 g.) was allowed to
stand with 0.27 g. of sulfuric acid in 45 cc. of ethanol for 18
days after which the solution was neutralized and the product
isolated and distilled as above. No low boiling fraction was
obtained and 1.53 g. of crotyl ethyl ether was recovered
(b.p. 100~-101°, %D 1.4010).

Pivalonitrile was prepared from pivalamide by the pro-
cedure for isobutyronitrile in ‘“‘Organic Syntheses.”’ %

Neopentylamine.—Pivalonitrile was reduced with lithium
aluminum hydride to neopentylamine, b.p. 80°, #»%p 1.4000,
in 869, yield by the method given by Nystrom and Brown, %
employing, however, a 1:1.1 ratio of amine to lithium
aluminum hydride. Neopentylamine picrate, m.p. 204—
205°, was prepared and recrystallized from benzene. In-
gold and Patel®? report m.p. 205° for the picrate and b.p.
80-82° for the free base. An attempted reduction of pivala-
mide by the method described by Uffer and Schlittler3 using
lithjium aluminum hydride was unsuccessful, and only re-
covered amide was obtained.

Neopentylurethan, b.p. (8 mm.) 86.5°, n%»p 1.4308, was
prepared from the amine by the method described for the
other urethans above.

Anal. Caled. for CgH;NO,: C, 60.3; H, 10.8; N, 8.8.
Found: C, 60.6; H, 10.9; N, 8.7.

N-Nitroso-N-neopentylurethan, b.p. (0.2 mm.) 43°,
n¥%p 1.4374, was prepared in the same way as the nitroso
compounds above.

Anal. Caled. for CsHeN:O;s: C, 51.0; H, 8.6; N, 14.9.
Found: C, 51.3; H, 8.9; N, 15.3.

Reaction of Diazoneopentane (III) with 3,5-Dinitroben-
zoic Acid. (a) In Ether.—III, prepared from N-nitroso-N-
neopentylurethan (50 g., 0.27 mole) by the method de-
scribed above, was collected in ether. The resultant solu-
tion was added to excess 3,5-dinitrobenzoic acid in ether.

(33) S. Cusmano, Gass. chim, stal., T0, 227 (1940).

(34) A. G. Catchpole and E. D, Hughes, J. Chem. Soc., 4 (1948).

(38) Org. Syniheses, 38, 61 (1945).

(36) R. F. Nystrom and W, G. Brown, Tuis JournaL, 70
{1948),

(37) C. K. Ingold and C. S. Patel, J. Chem. Soc., 67 (1933).

(38) A. Uffer and E. Schiittler, Helv. Chim. Acta, 81, 1397 (1348).
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The trimethylethylene was distilled with the ether and ti-
trated with bromine by the method of Stanerson and Levin®
which indicated that a 419 yield was formed (based on
nitrosourethan). Addition of excess bromine to the solu-
tion, washing with bisulfite and two successive distillations
gave a 25% yield of 2-methyl-2,3-dibromobutane, b.p. (16
mm.) 57-59°, #®p 1.5001 (lit.® b.p. (19 mm.) 63°, #¥p
1.5090). The residue from the distillation of the trimethyl.
ethylene consisted of 1.7 g. of a mixture of dinitrobenzoate
esters. From 1.35 g. of such a mixture obtained in a similar
experimment, was isolated by fractional crystallization 0.52
g. of t-amyl 3,5-dinitrobenzoate, m.p. and mixed m.p. with
an authentic sample described below, 115.5-116°, and 0.12
g. of neopentyl 3,5-dinitrobenzoate, nrp. and mixed m.p.
91.5-92.5°,

{b) In Ligroin.—When the ether in the above experiment
was replaced by ligroin the yield of trimethylethylene by
titration was 339, and the yield of esters, 0.69 g., m.p. 118~
115°, and 1.2 g., m.p. 57-72°.

Reaction of III with Dilute Sulfuric Acid.—III was pre-
pared as above from 50 g. of nitrosourethan and collected
in 100 cc. of 0.045 N sulfuric acid cooled in an ice-salt-bath.
A second trap cooled by acetone and Dry Ice was attached
to th.e first.  When the reaction was finished the aqueous
solution was warmed to drive the trimethylethylene formed

(39) B. R. Stanersou and H. Levin, Ind Euny. Chem., Anal. Fd., 14,
782 (1942).

{40) C. M. Suter and H. D. Zook, THIs JoUrNaL, 66, 738 (1944).
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into the Dry Ice-acetone traps. The trimethylethyleue
was distilled to give 2.75 g. (149, yield), b.p. 37-39.5°, n%n
1.3800. From the aqueous solution was obtained 7.6 g.
(329, yield) of t-amyl! alcohol, b.p. 101-106°, »%p 1.4028.
These yields are based on the nitroso compound. Each
fraction obtained in the distillation was treated with 3,5-
dinitrobenzoyl chloride according to Reichstein¢! and found
to give t-amyl 3,5-dinitrobenzoate. No neopentyl deriva-
tive could be obtained.

Neopentyl 3,5-Dinitrobenzoate.—Neopentyl alcohol, b.p.
113°, m.p. 51-55°, was prepared by the reduction of pivalic
acid in 839, yield with lithium aluminum hydride*? and con-
verted to the 3,5-dinitrobenzoate 93-93.5° by the method of
Reichstein.2  Since the previous workers hive reported
no analysis, that of our product is included.

Anal. Caled. for C12H14N2052 C, 511; H, 50, N, 9.9,
Found: C, 51.4; H, 5.0; N, 10.0.

t-Amyl 3,5-dinitrobenzoate has been prepared previously
a number of times but without elementary analysis. For
this reason, the analysis of our product, m.p. 115.5-116.5°,
is included.

Anal. Caled. for C:HuuN-Qs: C, 51.1; H, 5.0; N, 9.9.
Found: C, 51.4; H, 5.0; N, 10.0.

(41) 1. Reichstein, Hele, Chim. Acta, 9, 802 (1926).

(42) R. F. Nystrom and W. Brown, THIS JoURNaAL, 89, 2548 (1947).
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Condensations by Sodium. XXXII.

Dissociation and the Cation Influence in

Amylsodium and Similar Organosodium Reagents!
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Potassium and sodium ¢-pentoxides, in the order given, accelerate the pyrolysis of amylsodium at 50°.

These alkoxides

similarly accelerate the chemical reaction of amylsodium. From these results and earlier work the formation of radicals

during the reactions of amylsodium appears likely.

Interpretations based on such an assumption are shown and the energy

contributed from the formation of sodium chloride in the reaction of the sodium reagent with an alkyl chloride is discussed.
Associated salts may affect the reactions of amylsodium either by accelerating the dissociation to radicals or by providing

appropriate positions for adsorption of a reacting molecule.
from the electrophilic viewpoint.

From time to time during the extensive study of
organosodium compounds which is being made in
this Laboratory some insight into the manner by
which these reagents function has been possible.
For example, in the Wurtz reaction of an alkyl chlo-
ride with sodium all products were observed to pass
through an organosodium intermediate? and the
facts which previously seemed to demand a free
radical were found inconclusive and fully explained
as the behavior of an organosodium compound. La-
ter the reagents were thought to have cation as well
as anion activity and a classification as electro-
philic®—® appeared useful for interpreting and pre-
dicting reactions. An attempt to modify the
cation influence in the polymerization of butadiene
by amylsodium led to the accidental discovery of
the Alfin catalyst® with its unique property of pro-

(1) The authors are indebted to the Office of Rubber Reserve,
Reconstruction Finance Corporation, for financial assistance of this
and other work.

(2) A, A. Morton, J. B. Davidson and H. A. Newey, TRIS JOURNAL,
64, 2240 (1942); A. A. Morton, J. B. Davidson and B. L. Hakon, ibid.,
64, 2242 (1942).

(3) A. A. Morton, E. L. Little, Jr., and W. O, Strong, Jr., ibid., 66,
1339 (1943).

{4) A. A, Morton, Chem, Revs., 38, 1 (1944).

.51 A. A. Morton, 'TH1S JoUurNAL, 69, 969 (1947),

16) A. A. Morton, E. E, Magat and R. L. Letsinger, ¢bid., 69, 950
947V AL A Morton, Ind. Eng. Chem., 42, 1488 (1950).

Several reactions of organoalkali metal reagents are interpreted

ducing, at extreme rapidity, a polybutadiene of
around 7,000,000 weight average molecular weight?
with no cross-linking. The present work, which
began with the supposition that the ion-pair in am-
ylsodium acts solely as ions, has uncovered the
idea that this reagent probably functions also as a
radical or radical pair whose activities are restricted
to the spot where the electron attracting influence
of the cation acts.

The arguments which led to this idea are as fol-
lows: (a) a dissociation of solid amylsodium into
separated ions, as in equation (1), might under some
circumstances require considerable energv, (b) an

C5I‘Iu"l\la+ —_— C;,Hu_ + Na~ (1)

alternative dissociatiorr to radicals, as in equation
(2), would require no charge separation, (c) de-

C;H“"Nu e C,’,H“‘ -+ Na- (2\1

composition of amylsodium to radicals was found

in an earlier study® to occur at room temperature

and probably also at zero degrees and the common

experience in this Laboratory is for all preparations

of amylsodium to suffer some reversion to metallic

sodium and hydrocarbon while standing overnight,
(7} Unpublished results by R, L. Cleland.

(8) A. A. Morton and H. A. Newey. THIs JoUrRNAL, 64, 2247
(19423



