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and the same procedure followed. Time of reduction was 
noted and compared with the standard experiment. I n  addi- 
tion, half a molecular equivalent was used in experiments 
with hydrochloric, oxalic, cyclohexylsulfamic acids in the 
strong acid group, and with acetic, tartaric, and succinic. 
acids in the milder acid group and the effects noted. 

I n  order to  determine whether hydrogen uptake was com- 
plete, the  solution, after reduction, was filtered from the 
catalyst and concentrated. If acid was not used in the re- 
duction, the residue was dissolved in dry chloroform and 
made up to  50 cc. with that  solvent. A sample of the solution 
was submitted for infrared analysis and comparison with 
known s t v d a r d s  of benzylbutylamine and benzylidenehutyl- 

When the procedure using acid was followed, the 

(9) Carried out by W. Washburn of Abbott Laboratories. 

residue obtained after work up was treatcd with water and 
excess sodium hydroxide. The base was tlicn extracted with 
benzene and the extract dried over anhydrous magnesium 
sulfate. .4fter filtration and removal of solvcnt the residue 
was dissolved in chloroform and made to 50 cc. total volume. 
A sample was then submitted for infrared examination. 

EJect of acids on reduction of toluene or benzoic acid.  Toluene 
or henzoic acid (0.1 mole) in 100 cc. of analytical reagent 
methyl alcohol was hydrogenated in the presence of 20% by 
weight of 5y0 rhodium on alumina (or 5%, rhodium on car- 
bon) under 2 atm. pressure. IJptake of hydrogen was com- 
plete in 90 niiri. In  similar reductions in the presence of 0.1 
mole of I11 or IV no change in time was noted. However, 
with either toluene or benzoic acid and 0.1 mole of hydro- 
chloric acid uptake of hydrogen was only 250/, of 3Ht in 6 hr. 
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IIydrocarbons such as tetralin and isopropylbenzene, in the presence of N-lithioethylenediamine, H2NCH2CH2NHLi 
caatdyze the self-condensation of ethylenediamine t o  give bis( A2-2-imidazolinyl), hydrogen, and ammonia. In  the prrsence 
of .\'-sotlioethylcnediaiiiiiie, H ~ N C H ~ C H Z N H N ~ ,  R similar reaction takes place and in addition yields an unidentified com- 
pound, CJIsN,. Stilbene with N-lithioethylenediamine gives bis( A2-2-imidazoinyl), toluene, and 1,2-diphenylethane; under 
the sanic conditions, 1,Zdiphenylethane is unchanged. 

We have sholvn' that reaotion of certain dienes, 
sucnh as &limonene, with N-lithioethylenediamine, 
€I,SCH,CH,NHLi (SLA), leads to the evolution of 
liydrogcii and the formation of the corresponding 
nrtrmatic hydrocarbon. This paper describes experi- 
meiits designed to  extend the scope of the dehydro- 
genation reaction. 

When tet,ralin was heated at  90-100' with hi- 
lithioethylenediamine in solution in excess ethyl- 
enediamine, there mas a slow evolut'ion of hydrogen 
and ammonia. Only one organic product, other 
t hail recovered tetralin, was isolated from t8he mix- 
t ure; i t  was identified as bis(A2-2-imidazolinyl), 
I . 4  Similar results were obtained when toluene, 

- _ ~ _ _ _  
( 1 ) For the previous paper, see L. Rcggel, 9 .  Friedman, 

and I .  \Yeticier, J .  07.q. (,'hem., 23, 1136 (1058). A portion of 
t h e  Inaterial in the present. paper was presented before the 
1)ivision of Organic Chemistry at the 120th Meeting, 
.lnierican Chemical Society, Dallas, 'rex., April 1956. 

(2 )  Bureau of Nines, U.S. Department of the Interior, 
Pittsburgh, Pa. 

( 3 )  Union Carbide Corp., South Charleston, W. Va. 
This work was carried out as part of a cooperative agreement 
Ijetu-cen the l iurenn of \.liuc,s and tlic Union Carhide Corp. 

ethylbenzene, or isopropylbenzene was used in 
place of tetralin.5 The formation of I appeared to be 
fastest with tetralin and slowest with toluene. In 
one experiment with tetralin, the rate of gas 
evolution at the end of eighty-three hours of inter- 
mittent heating was approximately the same as at 
the start. 

Woodburn and O'Gee4 obtained I from the 
reaction of ethylenediamine with cyanogen at 0". 
The over-all reaction can be written : 

C2Nz + 2 C J V "  + CsHioNl + 2 "3 ( 1  1 

In the present work, the over-all reaction seems t o  
be : 

3 CZHSPITZ + CeHioNp + 2 NH, + 4 Hz (2)  

The dehydrogenation of ethylenediamine to cyano- 
gen by N-lithioethylenediamine does not seem likely; 
nor would this pathway explain the need for the 
aromatic hydrocarbon. It is more likely that some 
reaction occurs which produces various inter- 
mediate compounds, and that the aromatic hydro- 
carbon, perhaps in the form of some metallated 
derivative, plays a part. The relative proportions of 

(4 )  H .  M. \Voodburn and R.  C. O'Gee, J .  Org. Chern., 17, 
1235 (1952). We wish to  thank Dr. Roodburn for supplying 
a sample of this material. 

( 5 )  In  the presence of decalin, a very small amount of I 
was formed; this may have arisen from a +,race amount of 
tetmlrn in the decalin. 
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ammonia and hydrogen predicted by Equation 
2, 33% ammonia and 67% hydrogen, are close 
to the approximate values found experimentally 
(30% ammonia and 70% hydrogen). No evidence 
was found for the presence of any compound inter- 
mediate between ethylenediamine and I ;  if any 
were formed, they would probably be water-soluble 
and difficult to detect in the presence of an excess of 
Rater and ethylenediamine. 

The formation of I from a hydrocarbon, ethylene- 
diamine, and N-sodioethylenediamine, H2KCH2- 
CH2NHNa (XSA), was next investigated. When a- 
phellandrene was heated with N-sodioethylenedi- 
amine in ethylenediamine, hydrogen was evolved 
and p-cymene and I were formed.' However, when 
either 1-octene or isopropylbenzene was heated with 
N-sodioethylenediamine, the I obtained was not 
pure, but was contaminated by another substance. 
This new material was isolated by taking advantage 
of the rapid hydrolysis of I by hot water to water- 
soluble products. The other component of the mix- 
ture (hereafter called the dehydro compound) was 
insoluble in cold water and was readily obtained 
pure.6 

The exact structure of the dehydro compound 
had not been determined. Analysis gave the em- 
pirical formula CeH8K4, with a calculated molecular 
weight of 136. The molecular weight was deter- 
mined by low ionizing voltage mass spectrometry 
and the exact value of 138 was found. For compari- 
son, a molecular weight determination was made on 
I ;  the value found, 138, corresponded exactly to the 
theoretical. The infrared and ultraviolet spectra of 
the dehydro compound did not lead to any definite 
decision on its structure. On the assumption that it 
contains three conjugated double bonds,I three 
possible structures can be written: 

H 
H =Tcd4N=pH HC=N \ 

H 

1 ,c= 
H2C-K %=LH 11iC-h ' I ,  N-CHp 

H H  
I1 I11 

H H  
I V  

(6) It should be noted tha t  although a-phellandrene is 
converted t o  p-cymene by either N-lithioethylenediamine 
or N-sodioethylenediamine, the formation of I is observed 
only when o-phellandrene is treated with N-sodioethylene- 
diamine; this difference may be due t o  a rate factor. I-Octene 
with A;-lithioethylenediamine is isomerized to 2-octene, 
bu t  there is no formation of I. However, either 1-octene or 
2-octene with N-sodioethylenediamine gives both I and 
the dehydro compound. It is apparent tha t  N-sodioethylene- 
diamine is a better reagent than A'-lithioethylenediamine 
for the formation of the heterocyclic nitrogen compounds. 

(7) Structures in which the three double bonds are not 
conjugated, or are cross-conjugated, seem less likely, since 
the compound is formed in the presence of a reagent which 
readily shifts double bonds. 

An attempt t o  distinguish between IV and the 
cis-trans pair I1 and I11 by means of S M R  was 
unsuccessful because of the very low solubility of 
the dehydro compound in the solvents used (water,' 
methanol, dimethylformamide, carbon tetrachlo- 
ride). The location of the three positions of un- 
saturation in the dehydro compound must be left 
open. We favor I1 and I11 rather than IV; the latter 
contains one ring with the same structure as that of 
I and might be expected to undergo the same ready 
hydrolysis. 

The dehydro compound reacted with both ben- 
zoyl chloride and p-toluyl chloride to give solid 
derivatives. An attempt to convert I and the 
dehydro compound to the same perhydro structure 
failed; the dehydro compound was not reduced. 

Another series of experiments with N-li thioe t hyl- 
enediamine began with the treatment of cis-stilbene 
with N-lithioethylenediamine. It was hoped that 
dehydrogenation of cis-stilbene to phenanthrene 
might occur. However, the materials formed were 
1 ,Zdiphenylethane, toluene, and I ;  no phenan- 
threne, cis-stilbene, or benzene could be detected. 
In addition, there was formed a considerable 
amount of another solid ; its properties suggested 
that it was an amine hydrochloride, but attempts 
to purify it were unsuccessful and it was not iden- 
tified nor analyzed. Under the same conditions, 
trans-stilbene with N-lithioethylenediamine gave 
lj2-diphenylethane, toluene, a small amount of 
recovered starting material, I, and a solid probably 
identical with that obtained with cis-stilbene. Sim- 
ilarly, trans-stilbene with N-sodioethylenediamine 
gave 1,2diphenylethane, toluene, a small amount 
of recovered starting materials, I, and the dehydro 
compound. 

Diphenylacetylene with N-lithioethylenedia- 
mine gave 1,2diphenylethane, toluene, and a small 
amount of recovered starting material; no nitro- 
gen-containing materials were isolated. 1,4Di- 
phenylbutadiene with N-lithioethylenediamine gave 
largely polymeric material ; toluene and I were also 
formed, but there was no indication of the presence 
of l14-diphenylbutane. Benzhydrol did not react 
with N-lithioethylenediamine, no formation of 
diphenylmethane or of I being observed. 

The formation of both toluene and 1,2diphenyl- 
ethane from either N-lithioethylenediamine or 
N-sodioethylenediamine and stilbene suggests that  
the reaction may consist of the steps: 

NLA or NSA + hydrocarbon 
H2hTCH2CHihTH2 5- 

Hp +"I + 1 (3)  
NLA or NSA 

CsH&CH=CHCsHa ------f 
C6H,CH-CHCsH6 ( M  = Li or Na)  ( 4 )  

I I  
M bl 

Ha 
CsH&H--CHCeHs + CoHoCHtCHd2sHa (5) 

I I  
M M  
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When 1,2diphcnylethanc was heated with 
N-lithioethylenedismine, i t  was recovered un- 
chzr7gcd (93% yield) and neither toluene nor I 
was found. Evidently reaction (3) proceeds rapidly 
in the presence of stilbene, producing hydrogen 
which is partly used up in reactions (5) and (6); 
whereas reaction ( 3 )  does not take place a t  an 
appreciable rate u lien the hydrocarbon present is 
1,2-diphenylethane. Khen a mixture of 1,2- 
diphrnylethane and isopropylbenzene was heated 
with N-lithioethylenediamine, the starting ma- 
terials were recovered; no toluene mas found. Even 
in this experiment8, where some I was formed, the 
hydrogen evolved was not used to cleave the di- 
phenylethane. This would seem to substantiate the 
idea that the cleavage rcaction leading to toluene 
does not tahe place directly via stilbene, but through 
~ o m c  intermediate such as suggested above. 

EXPERIMENTAL* 

111 the follo\Ying experiments, n;-lithoethylcnediamine 
was prepared froin 8.33 g. (1.20 molcs) of lithium (one- 
righth iiich wire, obtained from the Lithium Corp. of 
.Inirrica) and 1 8 i  ml. of ethylenediamine. N-Sodioethylene- 
clianiirie was prepared from 13.8 g. (0,GO mole) of sodium 
( G 8  inin. ehot) and 187 ml. of et(hy1enediamine. The pro- 
ccdr l rcs foilowcd, and t,he purification of the cthylenedi- 
aiiiinr (rhtaitwd from the Union Carbide Corp.) bave been 
t l c w  ril J t v  1 .' 

'Tctrolin (15.5 $,, 0.1 17 mole) was added to  a solution of 
.2~-litIiioeth~~lcnL.ciinnljno and the mixture stirred and heated 
iiitnrinii.tciitly n t  !X-100" for a total of 83 hr.  Gas evolution 
tv;is riot memirod accurately, but approximated 200 to  I000 
nil. p r  Iir ; it. ce'vcrl \!-hen the mixture was allowed to cool, 
I i i i t  rcsiimwi the next (day as soon as the temperature reached 
!il i i! i i t  00". The rcaction mixture became thick. At the end 
of the lirntini: pcriotl, the Rnsk T ~ E  cooled, and water was 

l o 1  sIo\v1y, followed hy ether. l'he ether layer w-as seprr- 
ixt  r . i i  :it111 the :tcliieniis layer, which contained a large amount 
of iiis~ili~l~le u.hiir solid iu suspension, was extracted once 
I\  i t  Ii c.tlir,r.  l 'he conihined cthw lnycra were washed with 
k i i l i i t c :  li~~rlrrtchloric itrill, tlrictl, ant1 (listiilcd; tlicre was ob- 
! : i i t l t , L l  12.:15 g. (81(&) c i f  t r h l i ! i .  'I'tie iiqiieoiis layer was 
1 1 / 1 1  1.1 1 1  : t i i r I  ihr solid :iir-,Iricll, Fiviiig 22 g.  of niatcrial. 
l ~ ~ ~ ~ ~ ~ y , . t i t i l i ~ : ~ t i c i i i  froin x l ) ~ o l i i t e  ;i!cc~liol gave 1 1 . 4 i  g. of 
1 i t11 :  h i t  whiic  c.ryrt:ili. 'J'hc mot licr liq\iciru yieltlrd t h r w  
: i ~ ~ ~ ~ i i i ~ ) i ~ a ]  rrop:;, nia1,iiig t i l e  ti)I,:d ). ic?!t l  14.0s g. The com- 
1 1 0 1 1 t t . l  I ~ ~ ~ ~ O I I ~ ~ I I S I ; ~  slo\ \ - l~,  : i ro i i r i J  ; iOOo n.itlioiit inclting. 
1 1 v : r - t i c i i i  of thc first rroj) N;IS  rc,crj.st,:dlizcd t,\vicc from ab- 

. l ! , f / / .  (':iIeil. f o r  (.'6[l,,,K4: (;, 52.15; IT, 7.30; N, 40.55. 
l ' o l t i ! ~ l :  t ' ,  52.10; 11, i 2 0 ;  S ,  40.58. 

'1 '111~ tmi,!i,ciiI:ir ivtsigiit vas  tlrterniiiicd 1,s iritrodricing a 
s . ~ i i ! r ' l : (  I !  l , ! ) i : i :1f: l  w l l l f i o n  i i i to  n Crinsoli~l:~tccl Elcctrotly- 
t'.!iIl im l l ~ ! ~ I i , l  10:bB ni:i..? s:)ec!romcter. The fwated irllct 

~ i I ~ v r , t l m i  :it 2%'; the ionizing voltage was approxi- 
i i i ; i \1 .1 :~ .  I2 ~ ~ o l t s .  The molrciilar weight found, 138, corre- 
y w i s ( l w l  t-\atctly to the thcorctical value. The infrared 
* : )wt r ' i i n  11 :IS irlrntical with that of a sample of biu(A*-2- 
inii~lazoliii>~i) kindly aiipplicd f ~ y  I l r .  €1. M. n'oodburn.' 

hl ) ! ( I  1 ( '  :L[Cl)it(!l,  

I n  another esperimcnt, 5 g. (0.038 mole) of tctralin vag 
hrated for a total of 89 hr. with a eolut,ion of N-lithio- 
ethylenediamine. A total of 14.60 g. of I was obtained. Thc 
gas which wits evolved consisted of 70y0 hydrogen and 30% 
ammonia (mass spectrometric analysis). 

Toluene (27.6 g., 0.30 mole) nas heated with a solution 
of N-lithioetmhylenediamine a t  100" for 69 hr. Gas evolution 
was very slow. There was oljtained 2.42 g. of I. 

Ethylbenzene (10.00 g., 0.01144 mole) was heated Lvith a 
solution of N-lithioethylenediamiiie for 53 hr. The gas which 
was slowly evolved consisted of lC1-197~ ammonia and SI- 
8-17, hydrogen. There was obtained 5.67 g. of I. 

Isopropylbenzene (11.32 g., 0.0034 mole) xas heated with 
a solution of N-lithioethylenediamine for 11 hr. Hydrogen 
and ammonia were evolved. The mixture n-as not worked 
up for I. 

cin-Stilbene (18.00 g., 0.10 mole) wns added to a solution 
of N-lithioethylencdianiine at 105-1 10". The solution be- 
came deep red; gas WHS evdved rapidly for a few minutes. 
The mixture was stirred and heated at 105-110° for 2 hr.; 
during this time gas evolution continued a t  a very slon. 
rate, The mixture was cooled and water added, followed by 
ether, A small amount of I was filtered off. The ether layrr 
wm washed with dilute hydrochloric acid; a white precipi- 
ta te  formed and was filtered off. The ether layer was washed 
again with dilute hydrochloric acid, drird, and distilled. 
Analysis of the fractions by infrared and mass spectrometric 
methods showed the produets and yields to  be: toluene, 1.05 
g., 5.7%; 1,2-diphenylethsnel 3.37 g., 18.5y0; stilbene, ab- 
sent; benzene, absent. 

The insoluble white mat.crial (see above) was air-dried for 
several days; it turned pale violet. The material WM quit,e 
recalcitrant; i t  contained nitrogen and chlorine and ap- 
peared t o  be an amine hydrochloride, bu t  its properties 
were not improved t y  recrystallization or attempted forms- 
tion of a henzoyl derivative. The infrared and ultraviolet 
spectra yielded no useful information. 

I n  another experiment in which cis-stilhene was heatcd 
Kith h'-lithioethylenediamirie for 2.5 hr. at 10G-109°, the 
products were: I, 0.48 g.; toluene, 1.73 g., 9.87,; 1,Z-di- 
phcnylethane, 2.54 g., 14.5%; stilbene, absent; benzene, 
absent. 

trans-Stillirne (18.00 g., 0.10 mole) wafl addcd to a solu- 
tion of A'-lithioethylenediamine. The mixture wa-9 heated 
for 4.5 hr. and then worked up as deficribed above for cis- 
stilbene. The products were: toluene, 2.53 g., 13.Syo; 
trans-stilbene, 0.04 g., 0.2%; 1,Z-diphenylethanc, 3.12 g., 
17.17,; I, 0.21 g.; white solid (turning pale violet after 
exposure to air), insoluble in both ether and dilute hydro- 
chloric acid, ca. (5.7 g. Two grams of this material was re- 
flused with 100 ml. of 1 :4 sulfuric acid for 4 hr. The resulting 
decp maroon solid T V ~ S  rrcrystallized t,wiee from toluene, 
giving 0.30 g. of tiny maroon needlcs. 

Anal. Found: C, 70.56; H, 5.20; N, 3.62, 3.42; ash, 3.90. 
Tho infrarotl spectrum gave no useful iiiformai ion; t h e  

ultraviolrt spectrmi indicated a long corijiigatcd systrm. 
Diphenylitcctylcne (17.8 g. ,  0.10 mole) was dissolved 

in 100 ml. of etliglenediamine and added during 15 min. to  
a solution of ilr-lithioethylenedianline. The solution turned 
very dark at once. The mixture was stirred and heated for 
40 min. at 85-100°, allowed to stand for 64 Iir. and then 
heated for 2 hr. a t  100-105°. After the usual treatment there 
was obtained: toluene, 1.25 g,, G.8%; diphenylacetylenc, 
0.06 g., 0.3% recovery; l,Z-tliphen?.lcthanc, 1.10 g., 6.17,. 
The 1,2-diphenylethane was contaminated with an  unknown 
amount of a matwin1 of molecular weight 19G (mass spec- 
trometer ); this corresponds to  a methyl derivative of tii- 
phenylethanc. There was no indication of the formation 
of I or of any other watrr- and ether-insoluble compounds. 

1,2-Diphenylethane (18.2 .g., 0.10 mole) was added to a 
solution of N-lithioethylenediamine. The misturc. \UIY 

heate(1 1.5 hr.; it  turned grcson, t,hcn prirple, then dark grcen, 
and linrtlly colorlcws. 1 ,2 - I~ i l , l i c i i~ l~ t thn r i r  n'as r(1covcrcJ 
(17.05 g., '3:3.7p0). Neither tolueiie nor I wits found. 
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A mixture of 1,3-diphenylethane (18.2 g., 0.10 mole) and 
isopropylhenzene (1 1.8 g., 0.098 mole) wag heated at 95' 
with a solution of N-lithioethylenediamine for 35 hr. No 
toliicvie was formed; starting materials were recovered. 
I, 0.87 g., was also formed. 

1,4-Diphenyl-] ,3-butadiene (20.5 g., 0.10 mole) was 
heated with a solution of N-lithioethylenediamine a t  l l io  
for 2.5 hr. The gas which was evolved consisted of ammonia 
(60%) and hydrogen (3970). The reaction mixt.ure gave 
1.32 g. of I and 1.50 g. (8.6%) of toluene. The remainder of 
thc diphenylbutadiene was converted into dark nondis- 
tillable material which appeared to tie polymeric.. No evi- 
dence for the presence of diphenylbutane was obtained. 

trans-Stilbene (18.0 g., 0.10 mole) was added to a solu- 
tion of X-sodioethylenediamine and the mixture heated 
for 4.5 hr. a t  101-102". There was obtained 0.069 g. (0.4%) 
of toluene and 1.26 g.  (G.9Yo) of 1,2-diphenylethane; a large 
amount, of trans-stillwile was recovered. The water- and 
ether-insoluble fraction (5.2 8.)  was a mixture of I and the 
dehytlro compoiiird. 

a-Phell;tndreiie (3-methyl-5-iaopropyl-1,3-cyclohexadiene, 
2 i . 2  g., 0.20 molc) was heated with a solution of N-sodio- 
c.thylenediaminr: for -1.5 hr. There was obtained a 76.1yG 
yield of p-cymene and 9.28 g. of I. (The a-phellandrene used 
contained 20% p-cymene; the yield of p-cymene has been 
corrwt,ed for th(b amount present in the starting material.) 

1-Octene (44,s g., 0.40 mole) was heated a t  100' with a 
solution of .V-sodioethylenediamine for 6.0 hr. Gas was 
evolved slowly; it contained hydrogen and ammonia. The 
1-octene was partly isomerized (ca. 2.27;) to internal oc- 
tenes; 8.3 g. of a mixture of I and the dehydro compound 
was also obtained. 

Tsopropylbenzene (24.0 g., 0.20 mole) was heated with a 
solution of N-sodioethylencdiamine for 5.25 hr. The flask 
was cooled, and water and then bcnzene added. The mix- 
ture was filtered to remove the pale cream-colored, pasty 
solid, which was washed with benzene and with water. The 
organic layer contained only isopropylhenzene (ca. 62% 
recovcry) and benzene. The solid (crude dehydro com- 
pound) weighed 14.50 g. after drying in air. It decomposed 
slowly between 220" and 240" without melting. 

The infrared spectrum of the crude dehydro compound 
as obtained in this and in a previous experiment showed tha t  
a hitherto unidentified substance was present, bu t  t,hat it  
was contaminated with I. Because of the low solubility of 
I in benzene, an attempt was made to separate the two by 
extraction with benzene in a Soxhlet extractor. The tmzcric- 
soliible portion was then recrystallized twice from al)soliitc 
:ilcohol. While the analytical results scemcd to indicatc 
tha t  thc unlinown ii-as a compound containing t\vo IWS hy- 
tlrogcn atoms than I, the infrared spwtnim still cwttiiiiicd 
the main bands of the latt,er suhstxncct. I ~ i t t ; i l l \ ~ ,  ;\tlv;illtitgc 
W:LS taken of the rapid hydrolysis of I t o  c!thylc~iictlinniinc i tr i t l  

os:ilic wid. One gram of the crutlc tlcliydro c o r i i ~ ~ c ~ i i ~ i t i  w ~ s  

heated with water; the eiitirt: material dissolved IJc3fore the 
solution reached reflux tcmperaturc. The solution \vas re- 
fluxed for 15 min. and then coolcd; the resulting crystals 
were recrystallized from absolute alcohol, giving 0.38 g. 
of material. The infrared spcctrrim of this was frcc of the 
main bands attrihiitcd to  I. For uiialysk, the material was 
twice recrystallized from absolute alcohol, giving almost 
colorless needles, in .p. 25 1.0-2.52. 5 (waled t 111 )a) ,  

Anal. Calcd. for CeHsNJ: C, 52.03; H, 5.92; K, -31.15; mol. 
wt., 136. Found: C, 52.90; H, 5.95; T\i, 40.78; mol. wt. (sec 
above), 136. 

The dibenzoyl derivative was prepared from 0.30 g. of tht: 
dchydro compound, 0.8 ml. of distilled benzoyl chloridc, anti 
10 ml. of dry pyridine, hcated on a water bath for 1.5 hr. 
The product, was poured into aqucoiis sodiiini carhotlate and 
the solid filtered. Crystallization from bonzciic~-ethsiiol gave 
0.60 g. of white needles, in.1). 221-222.5" with prcviolts sin- 
tering. Recrystallization gavc 0.49 g. of material, 111.p. 
222.5-223.5' (sintering from 220"). 

Anal. Calcd. for C ~ O H I ~ N ~ O ~ :  C, (j!J.T5; H, 4.68; S,  l(i.27. 
Found: C, 70.06; H, 4.88; 16.31. 

The bis( p-toluyl) derivative was prepared in tho wnio way 
from p-toluyl chloride. Two cryst.allizations from I~eiizcnc- 
ethanol gave pale tan necdles, n1.p. 245.0-248.0". 

-4naZ. Calcd. for CQIHQ~N~O?:  C ,  70.95; H, 5.41;  K, 15.05, 
Found: C, 71.02; H, 5.30; S,  15.04. 

Treatment of t'he dehyrlro rompouiid (0.50 g.)  with hy- 
drogen (1900 p.s.i. a t  ruoni tenipcr:itiire) for 5 hr. at 200' 
in the presence of plat~ii~rim oxide (0.50 9 . )  and ethnnol (90 
ml.) gave rinchariged starting niatcri:il. Similar trrntmcbiit 
of I resulted in reaction; the products s-cre not idontifictl 
but it is likcly that thc niolrciile 11 as clcaved to give cthylcne- 
diamine. 

Benzhydrol (18.4 g., 0.10 molc) wns hratccl with a so111- 
tion of .~-lithiocth!.lencdianiiiie at 100-1 15' for 2.5 Iir. K O  
gas was evolved. Thc recovcrcd materid consistetl ori l~,  or 
benzhydrol ( i 1 . 3 c i ) ,  IGo cvidciice for t,he formation of ~ 1 ) .  

other products was obtained. 
&-Decalin (27.ti g., 0.20 molc) was heated n,it,h it mliititiii 

of .?'-lithioethyleiietli:Lmine for 2.0 hr, The prodrict (21 .O g., 
76.0% yitild) consisted of cis-decalin; none of t,hc trarla 

isomer n.ns prrsriit . 
.4 cis-trans decalin mixture (4Tyc cis and 5273 tiarts 1)y 

infrared analysis, with a trace of tetraliri; 41.4 g., 0.30 molc) 
I\ as heated \I ith a solution of Xlithioethylenediaminc at  
100-105' for a total of 37 hr. during a 10-day period. The 
product (32.3 g., 78.0% recovery) was unchanged i t i  (:om- 
position; 0.30 g. of I \vas formed. 

-,Icf~nowledgtncnt. We wish to t'hank R. A. l ~ ~ i e d c l  
:uid JL G. Sharkcy, Jr., far the spectrometric 
:u1alyses. 
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