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f ) d ) ~ ~ o i i i  ititiliclic qi' f i~ci i is-r / ibr~izo~jlIr ih!/ iP,zc  c l ihm/ / i  i t l t  ( ki j. 
.4 20-g. sample of / i ~ c r n s - t I i ~ ~ e ~ ~ z o ~ l c t h ~ l ~ ~ ~ ~ e  diliromidp ant1 5.5 
inl. of trimrthyl phosphite wcre dissolved in 150 nil. of drj, 
toluene and t h r  solution was refluxed for 20 hr. Thr solvcnt 
was removed and t h r  residue crystallized from ethanol. 
There was oht:tined 10.7 g. (92CG) of product, Imp. 108-10", 
which did not depress the melting point of an  authentic 
sample of tmnx-dibenao~lethyleiie ( I Ia ) .  

Dehromz'nntion qf chnlconr d i b m n i i d e  (111). A 5.0-p. sainlilr 
of rhalconr dit)romidt~ and 1 nil. of trinwthyl phosphit H 

w r c  dissolvrd in i 5  nil .  of dry  tohiene and thp solution TKIS 

refluxed for 2 hr. 'I'hr solvcnt IV:M re inovd ant1 t,he resiclric, 
was crystallized froin c\thnnol. There was olitained 2.3 g. 
(80');) of prodrict, 111.p. 55-50", irhich did not tlrprcss thc 
melting point of an aiith(Jiitic sample of chalcone (111)). 

Dehroniirrnfion o.f c.i/inniiil'c. cicirl N'ihrouiidc (IC). A 10.0-p. 
s:tn~ple of c~inii;~iiric acid dibroniirlt~ and 1.5 nil. of trimethyl 
phosphite wpre dissolved in 150 nil. of dry to lurw and the 
solution  as refluxed for 20 hr. The reaction inisture JVHS 

worked up itlcntirally to thc previous reactions nnd yicJldd 
1.4 g. (925;)) of cinnainic acid IIc. 

Reaction of lrrins-tlihcnzolllrihylen(. dibroiicitlr. ,with exccss 
phosphate ( I I Ia ) .  A 10.0-g. saniplc of lraiis-diberizo!.leth!-lcri(. 
tlibroinide ant1 7.0 nil. ( 2 niolr equiv.) of t,rimeth)-l phos- 
phite n-ere dissolved in 75 inl. of dr!? tolurne and the solution 
n-as rr+inxcd for 20 hr. The so1yt:nt nxs reinovcd nnt l  t,hv 
rcsitluc was crystallize-il froin benzene-hexnnc:. T h r r c  IVM 

obtained 7 . 5  g. ((i5$,) of product, 1n.p. 131-134". Thrcvb 
rccrvstallizations from brnzcne-hcs~ne afforded the an:tlyti- 
cal saniplr, n1.p. 1:14-135". 

Forind: C, ,53.3. H, A.6. P, 1X.q. 
l n r t / .  Calcd. for C20112,0,P2: C, 53.9; H, 5 . 3 ;  T', 13.6. 

Reaction of Benzyl Rfethy-1 Ether 
with Sodium RTetal 

Shorigili' has d(>iiionst iatcd t h c x  rwrrniigcment of 
benzyl cthvi-\ i i p n i i  attempted indium c l e a ~ a g e  
whereby rc:ic*tinii of liriizyl ethyl t.thcr with incliiini 
:it 1'70-210" t o 1 3  f our  :nid one-half hour5 lcd t o  
I-phci~yI~,r~)p:iii~)l i i i  ?@& yield. Iii the caw of thr 
cvxrcspoirdiiig lwiizyl methyl et her, i to  itiidie\ 
with sodiiim mctul h:ii,r t)ccii rcymrtcd, although 
it ha i  hccii ~ho\vn that hcrizyl methyl cther (a) 
rearraiigcx to I-phcnyl cth:inol in X.S70 yield upo~i  

( 1 )  P. Shorigin. H c r ,  56, 176 (192:3): 57, 1627, 1634 
i 10"). 

trr.:itnic>iit with lithium phciiyl,' ( I ) )  foims L I I I  

i i i i c , h : i i , a c , t r , i , i ~ t , ~  piuduvt, 11.p. 18.'blYOo (12 i i m . ) ,  

i n  30% yield n-hen treat,ed with potassium amide:' 
in refluxing ether for iiinet~cwi hours, aiid ( ( 2 )  

undergocs cleavage t n lit h i i  i n i  h i izyl  iii 75-83 y.  
yield ( s w  hon-e\-cr r d .  5 i i i  \ v h i c a t t  ; I  yicilti ( 1 1  ( i i i i ~ .  

11% w:is o1)tained) with l i th i i in i  1vii.c in t(1lr:i- 
hydrofurair at +.is. 

We ha\-(\ i imv  i'oiiiltl t h a t ,  uiilikc> t h o  i~csults with 
lithiiuii n-hicsh app:ireiit 1y r~ lc~ i \~cs  t t i t> cqhci, \vithout 
r~carr~~iigcnic~iit, the ac+oii of sodirini 011 benzyl 
mcthyl cthcr leads cmsistciit Iy t o  1 -phmiylcthariol, 
the product of rcarrxiigcrnerit, 

111 a typical experiment, 1)cnzyl methyl cther 
was heated iinder nitrogeii at 1 15" for two hours 
wit'h sodium v-hirh under t h v  rcuc*tioii conditions 
was :L finely dispcrsd li(luid. 'l'hc purple-hiark 
i ~ w t i o l i  mixtiire led to :i prodiicat sho\vn by gas 
c~hroniatographi(~ ai1:ilysis to c ~ ~ i h i s t  of' t,hrcc 
compoiicwts: t o l i i c w  (23yo). lx~iizyl nictliyl cthrr 
( A I  '&)% :ind .i-phciiyletliaiioI ( l.jyc), idciitified 
by comparison of thrir rcteiitioii times with authtxii- 
tic ~.:~rriples : i d  by gas chronintngraphic aiialysis 
of samples to which uuthcnt.ic4 matrrial \vas added. 
Furt hci. mnfirmntion of the pre,wic*c of I-phciiyl- 
cthaiiol  vas ohtaincd in ii similar t~xpcrinient by 
fractiniiatio~i of the cwdc product :ind compnrisoii 
of the infrard spec~trmi of the :~ppropriute f'rac- 
tion with that of authciitic I-phcnylethaiiol. 
The amount of I-ph~iiylcthanol (5.5 g.) present 
i n  thv rrudc product cmrcspoiids to  :35Yc rwr-  
raiigcmciit ,fi 

.In esperinicwtl performed :it .ST," with the  same 
reactnuts \V:LS interrupted after partid ronipletioii 
(two aiid oiic-half hours) by destroyiiig uiirhangcd 
sndiiin r i t h  water xiid isopropaiiol. Xiialysis by 
gas chromatography of the isolated oigaiiic layer 
iiidicLatcd the prcsc~ic.c of toliienc~ ( 1  2yG) an t i  1-phcii- 

.I siiiglc attempt to  demonstrate thc p r t w i i c ~  
y le t h a11 01 (:<c/o) . 

of sodiiim 1wiizyI prior to the  hydro 
rwc~tinii c.oiidiic*tcd :it 115" was ~111  

.Ift vi, c~ompl(~t i o i  I of t h c  t wo-hour h c a t  i i  ig ptBriod, 
:i s:olut~io~i of hcwzophciroiir i i i  hi izyl mcthyl c>thcr 
\vas acldcd ai- ;I ecaairc'iigcr for eodiiini l~crizyl. 

of t he prnt1iic.t ,sho\vctl :i (i:3q& 
recovery of bf~nzophcnoiic~ :iiid 1 1 0  I ,  1.2-triphcnyl- 
(+hano1 could be isolat,ed froin t h  rcartinii mixt~uro. 

In ail effort to carry out t,hc cleavage rcwtioii 
under milder cniiditions, sodium dispcrsd i i i  

xylene was acldcd to bciizyl methyl cthcr cahillcd t o  
. .~ ~. 

( 2 )  (i, \Vittig a ~ i t l  T,. I,o11111:iti, . I / ( / / . !  550, 260 (1942). 
i:O (:, It, Ha1isc.r : i t i t l  S. Ti. I\xntor, . I .  . l j i c .  P h c i / i .  So:.., 

73, 1437 (1951 1. 
(4) H. (iilnian, 11. .\. NcNinch. and I ) .  IYittc~nlwrg, J .  

Or,g. C'hrjiz., 23, 2044 (1958). 
(5 )  J. F. Ensthnm ;ind I). k-. (::innon, , J .  O r u .  ('hetit.. 25, 

1 6 0 i  ( 1 !)A0 ). 
16) This is ii ininimum fiurire. Thc  actual ainount of , ,  

rearrangement is undoubtedly highcr, as in t'he work-iili 
1-phenylethanol was not recovcrcd from tlic wssh(,s~-- s w  
Experinieiit:il. 



0" by an icc-salt bath. The iwct8ion mixt.iire be- 
came dark purple immediately uiid a vigorous, 
short-lived, exothermic reaction raised the internal 
tcnipeixture to IYO". .I 38y0 yield of 1-phenyl- 
ethanol was observed among t h e  prodllcts iipoii 
gas c~hI.om:it,ogr:ti)h~.. 

It is fclt that t,hc rcsult,s of this work are ac- 
comodatcd hy the presently acvept,ed merhanism1~2 
of t,hc ( 3 t  her + c.:irbinol rwrrangcnimt. Cleavage 
of l~tnzyl  mothy1 et her by sodium bcnzyl (step 1) 
may bo folloivrd by protmi cxchaiige with benzyl 
methyl ether (step 2 ) .  Intmial displacement 
(step 3) prnduces the anion of the observed product. 

C,H,CH2-,5aC $- CH,O-,Na+ (Step 1) 
CsHjCH,OCH? + 2 S a  + 

CsH:(JIf?- , S i t +  + CeHjCH?OCH.,$ 
CfiH:,C'tI.t + C R H ~ C H O C H , , S ~ +  (Sk1) 2 )  

(Strp 3 )  

Whilc this mcchaniim doeh account qualitatively 
for the ultimate produrtioii of tolueiw although 
the solutioii i5 not an ekrieiit source of benzyl 
anion for t h t  v'areiiger hci~zophciioiic, t he cause 
of the diffcrcnw 111 the artion of lithium icaleavnge 
without rearrniigcnicnt at - 5 " )  aiid sodium 
(cleavagc aiid rearrangcmeiit at  >.io a i d  higher) 
on benzyl nicthyl cthci i<  i i o t  yet (Lhtabhshed. 

t,his transition the pale yellow color of t,he reactants deep- 
ened and soon became purple-black. The internal tempera- 
ture was maintained at 110-115" for 2 hr. a t  which time the 
sodium had disappeared. After cooling to room kmperature,  
\yatthr (100 ml.) \vas added cnutiodsly, t,lir first several 
drops sufficing to  discharge t,he purple color. The pale yellow 
org:inic layer \viis irmhed twiw ivith s:ttrir;itrd salt, snlution 
and dried ovcr sodium sulfat,c. Filtration gave :t pale yellow 
oil (37 g.) which was examined by gas chromatography on 
the Reoplex colunin at 150." and a flow of 50 cc./min., and 
on tho silicon column st 238" and :L flow of 30 cc./min. 
Three componrnts \mrc prrscLnt : tolurne (2:3(;;, 8.5 g.), 
unrh:mgrd kmizyl inrthyl ether (61 c;& 22.5 g.)) itnd 1- 
phenylethanol (155& 5.5 g.). The identity of each compo- 
nent  as est,ahlishrd by its retention time on both columns 
and by observing the effect on the trace of adding a suspect 
component to the reaction mixture. By this method benzyl 
alcohol and 2-phenylethanol were shown to he absrnt 
from the products. 

From a companion experiment the crude product, was 
,fractionated, and the infrared spectrum (neat,) of the 
itppropriate fraction was found to he tha t  of l-phenyl- 
cthanol contaminated with benzyl methyl ether. 

The reactions a t  loirer temperatures were conducted in 
the same fashion except that  the internal temperature \vas 
maintained at 50-.60°. 
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EXPERI?kIESTAL 

Columns for the gas chromatographic analyses w r e  
prepared as follows: 

The silicone rubber packing was prepared by evaporative 
deposition of SE-30 Silicone Ituhher' from chloroform solu- 
tion onto four times its weight of Chromosorh W (SO-SO 
mesh). The dry packing was introduced into a 6-ft. length 
of 0.25 in. 0.D. copper tubing which \vas coiled and used in a 
IYilkens Aerograph Model A-90-C. 

The Iteoplex column {vas prepared by evaporative deposi- 
tion of Itc~oplt~x 4008 from chloroform solution onto four times 
its w i g h t  of Chrornosorb IT  (60-80 mesh). The  dry packing 
was srispendeti i n  water and  the pH of the solution \vas ad- 
justed to i . 4  b!, additions of I yo aqueous sodium carbonate 
and 1%; :tqueous acetic acid. The packing W : I S  drivd at llOo 
for 2.5 hr. A test portion of thv dry packing \vht,n resuspended 
in water gave :i pH of T.2. An 18-ft. coppclr caoliimn \vas 
tzniployed in the determinations. 

The benzyl niethj.1 txther was distilltd lwfore use and had 
the constants: h.p. 93-94' (61 nnn.); n'," 1.5013; water by 
Karl Fischrr, O.OlGTC,t. Infrarrd spectra iww ohtained 
ivith a Pi~rkin-I~;lnic~i- instrurnc~nt, model 21. 

Iieaclion o,J sotliic t n  with benzyl methyl ether. Freshly cut 
sodium t , i i h w  (ti.0 g., 0.26 mole) n-ore added to benzyl 
methyl etht'r (6.1 g., 0.5 mole). Thc mixture \vas stirred 
rapidly and blankcted with nitrogtw throughout the wit- 
tion. Heat x i s  applied t o  bring the internal temperature t o  
115' as rapidly as posaildt,. .\ hrief transition period oc- 
cwred b r t w e n  90 and 100' as the sodium melted and 
\vas thereafter present :ts fincly dispersed globules. During 

('7) Ohtainrd from the General Electric Co., Silicone 

(8) Obtained from \T7ilkens Instrument and Itewarch, 
Products Dept., \Taterford, X. Y. 

Inc.. \Valnut Creek. Calif. 
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Because of the interesting pharmacological prop- 
erties of a number of 1-substituted 1,3-diazaspiro- 
[4.5]dec-2-en-4-ones, i t  became necessary to  ex- 
tend our work to the synthesis of other deriratiw.: 
of the 1,3-diazaspiro [4.5]decane ring system 

As starting materials for this investigatioii IW 
selected appropriately substituted l-aminocyclo- 
hexmecarboxamides which are readily awessible 
from their corresponding aminonitriles. Reaction 
be twen  1 - (methylamino) cgclohexaiiecarboxamide 
and benzoyl chloride resulted directly in the forma- 
tion of l -methyl-Z-phenyl-l,3-diazaspiro [4.5]dec- 
2-ei1-4-0ilP (I) ; thc cw-responding reaction with 1- 
amii~ocyc.lohexane~arboxamidcl led to  2-phenyl- 
1,8-diazaspiro /4 .5]d~r- l  -eii-4-one (11) whose 
<trtictnral assignment to the class of z(4H)imidazo- 
lones i,i based on its ultrayiolet spectrum \vhich 
exhibits peak absorption a t  230 inp (log E 4.24) 
hut no absorption in the 260 mp -270 mp region. 

(1) F:. Schipper m d  E. Chinery, J .  Org. Chem., 26, in 
prrss. 


