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2 .

a c t iv i t y  by modifying th e  physio a l-o h en io a l p ro p ertie s , although  

•p o o lf lo  groups may ha resp onsib le  fo r  c er ta in  a id© -reactions.

A thread o f s im ila r ity  runs through t h is  apparently d iverse  

group o f  compounds* In aaoh we find  hydrocarbon groups attached to  

polar groups* Tha hydrocarbon group g iv es  to  the m olecule a tendency 

t o  lip o id  s o lu b i l i t y .  w hile tha polar groups confer water so lu b ility *  

B r ie f ly  then* one n ight consider a hypnotic as composed o f a f a t -  

so lu h la  hydrocarbon group in  which tha hypnotic action  may ha presumed 

t o  r e s id e . Joined to  a w ater-so lu b le  group wfcioh afford s th a  necessary  

degree o f  s o lu b i l i t y  in  th e  body flu ids*

The only cosoon chemical o h a ra o ta r is tlo  th a t earn be ascribed  

to  th is  varied  group o f eenpounds i s  a degree o f  ehestleal s t a b i l i t y  

whioh prevents a to o  rapid d estru ction  la  tha body (i*e« • oxidation*  

and h y d ro ly s is )  before they exert th e ir  o f foot* yet permit a oerta ia  

n ecessary  degree o f degradation* slaoa  compounds excreted  unchanged 

ex er t l i t t l e  or no e ffe c t*

Since th e  preparation o f  $ .5 -* ia th y l b arb itu ric  aeld  (Veronal 

or B arb ita l) by F isch er and von Storing.* and P isoher and D ilthey^, and 

th e  subsequent d iscovery  o f  i t s  hypnotic p ro p ertie s , a large amount o f  

research has been carried  out w ith a view to  securing hypnotics superior  

to  th is  substance* These in v e s t ig a to r s  were aware th a t certa in  o f the  

compounds were more a c tiv e  as hypnotics than others and th at the e f f e c t  

could be markedly changed by varying the eheailoal nature of the su b stitu en t  

radical* In gen era l, th ese  attem pts have centered on su b stitu tio n  in



3.

p o s it io n  5* la  whioh the e f f e c t  o f a very largo aaaber of organ to rad ica ls  

has been in v e stig a ted .

Sufesespieiife in v e stig a tio n s  have shown th at those barb itu ric  

acid s In which the sum o f the carbon atoms la  the too  safest!taeat gromps 

in  p o s it io n  5 # i s  sin *  seven* or e ig h t • are th e  most e ffe c t iv e *  *h*n 

evaluated on rats* oa ts  * rabbi i s » or aloe* fey the intravenous or sufe~ 

cutaneous In jec tio n  o f th e ir  sodium sa lts*  t h is  group shows* in  most 

instanoes* a wider margin of sa fe ty  between the a n esth etic  dose and th e  

to x ic  dose than does* fo r  example* d!ethylfearfelturic a c id .

Prom the study o f  scores o f th ese  barb itu ric  aoid d er iva tives*  

i t  has been p o ss ib le  to  arrive  a t some reasonable conclusions regarding 

th e  pharm acological e f f e c t s  o f lengthening the saturated hydrooar bon
5ra d ica ls  on the carbon atom in  the 5 p o s itio n *  the in flu en ce o f unsafe*

&oration  In th ese  rad icals*  and the e f f e c t  of su b s titu tio n  on the n itrogen

of th e  barbituric a d d  n u cleu s•? 8 -a lk y l and IS*axyi barb itu ric  acids
3have been prepared fey Eepner and Frankeaberg* Also* the r e su lts  produced 

fey other m odifloat!oas have been studied* such as su b s titu t io n  o f c y c lic  

structures*  halogens * ether groups * su lfur* amino rad ica ls*  etc* in  the

barb itu ric  acid m olecule*

A correct stru ctu ra l formula was assigned to  b arb itu ric  aold

fey Mulder^ and i t s  sy n th esis  from urea and malomlc acid  under the action
10of phosphorus oxychloride was accomplished fey 3riaaax*

5*S'»&imethylberbitarla aold  i s  obtained fey the in te ra c tio n  o f  

the s i lv e r  s a l t  o f b arb itu ric  acid  and methyl iod id e .**  This method*



however* cannot bo applied su cc essfu lly  fo r  the in trod u ction  o f a lk y l 

groups higher than methyI* Approaches bo the higher hoaolegues e x is t  i s  

the ceadeasntlon o f mono* and di alky lzi&looy Id i ch lorides*  mono* and di*  

alkybaalonle e a te r s » mono- and dl&lkyloyameaceilo e ster s*  and mono* and 

diallerIsaloR onikrilea* with urea ,̂ thiourea* or guanidine* Thereby* the  

5*moao* or d1 a lk y l b arb itu ric  asIds or the corresponding bhio* and 

imino* d e r iv a tiv es  are obtained by condensation in  the presence o f  

sodium aicohel&tos* The la t t e r  on hyd rolysis g ive  the oorresponding 

barbituric acids*

Some o f the varied procedures which hare been employed are 

here b r ie f ly  outlined*

I* Condensation o f  the neutral e s te r s  of carbonic acid  with
12the dlamide of d la lfcyl anionic acid in  the presence of sodium ethyiate#

2* Heating o f d ia ikylxa lonu rio  amides with su lfu r ic  a c id * ^

3* Joadensation o f d la lk y l an ion ic e s te r s  with urea In th e
2

presence o f  abso lu te  a lcoh ol and sodium ebhoxlde*

4* Heating o f d la lk y l malenla acid e s te r s  and urea w ith the 

disodium s a l t  o f eyaaamtde*^

3* the reaction  o f  d ia lk y la a lo n y lch lo r ld es with u re o-carbonic  

• ( t a r * . 300a ( p l l t t in g  o f r .1^

6 . l ie it la g  o f dl alky Ifaalony Idi urethanes In ammonia sued heat*
4 16 lag*

7* Treatment o f d la ik y lm le& ic  acid  diamides with o x a ly l 

ch lorid e  * ^
1$g # Acid h yd ro lysis o f d ie lk y l^ lo n y l  guanidine*

$m Heating of a mixture o f gunny 1 urea and dialkylm alonyl 

c h lo r id e .1**20
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t e id  ©onta lalm g th e  ©yo lopropy1 group* end in  t h i s  way to  Incorporate 

w ith in  a s in g le  m olecule, th e  combined a n esth etic  q u a lit ie s  o f the  

b a rb itu r ic  eoid m olecule end o f  th e  ©yolepropyl group*

Malcnl© acid d e r iv a tiv es  with a c y c l ic  stru ctu re  have been 

e x te n s iv e ly  studied  by Perkin and h is  oo~workers* Perkin obtained the  

e s te r s  o f  cyclopropane,-^* eyclobwtane,^* eyelopentane, ^  eyeiohex&ne, ^
35and eyeloheptam e*!, 1 -d iearb oxylio  aeide by condenslog the sodium 

s a l t  o f  e th y l malonate w ith  th e  appropriate dlbrom eparaffins * In t h i s  

reaction* two producta are formed 2 one in  which one m olecule o f the  

dibromepar&ffln r e s e t s  with one m olecule o f sod Inn malonio e s te r  w ith  

rlm g~elosure to  for* an e th y l o y o lop ara ffin -1 ,1 -d ioarb oxy la te , and 

another In which one m olecule o f  dihrostoparaffin condenses with two 

m olecules of sodlnn melon!c e s te r  to  for*  a paraffin*  * °< , *

te traoarb oxy lio  ester*

A summary o f so»e o f  the methods which have been employed to  

prepare cyelopropane d e r iv a tiv e s  are as fo llow s*

1* The action  o f  sod in* on tr  Inethylene bromide

<n
y* Condensation of e th y l *aInnate w ith  ethylene bromide*

C

3* Coupling o f two a lk y l res ideas by means o f  s in e * ^ * ^



C y e lisa tlo a  by the e l ln io a t io ii  o f  hydrogen h e l l  dee*

cflBvcoo* m ~ Q tm

CEU CE0
\  KCH \  1

CHaCC€m CB-COOB

The M ieheel condensation leads to  ©any types o f  compound*

which lend tfceaselves to  the syn th esis  o f  cyclopropane

d erivatives*  K ohler^ had developed a Bathed o f  e y e llsa *

tio& which in vo lves the e lim in ation  o f hydrogen h a lid e

by treatm ent o f  the b rm ln e  d er iv a tiv e  w ith  potassium

a eeta te  in  methyl alcohol* The Bathed nay he in d icated

ae fo llow ss

BOa ĈOQCBs B09 .COOCla

CB*lfOa- r  /  "> CH -  m
\  —  i \

COOCH, CBgHOg GOOCH,

SO, COOCH, i » r ,
/  y j-  _____ ’COOCB,

CH -  A  . *0*o /  >  CB -  CBr
\ / \  <H*OH N- /  | ■— . COOCH,

CH 'COOCH, CH,

k  ' 1
6* Treatment o f  ar -h a lo a it  r i l e s  w ith potassium hydroxide#

produces the n i t  r i l e s  o f  the corresponding cyclopropane-
tooarboxylic acids*

CH, -  CH,C» ch,
I **rfHa ^  CHCH

^ kS& ch, " ' ^

T* Bruyla»t*s m odification  o f the above Bathed in vo lves the  

ad d ition  o f a erlgnsrd reagent to  a ®C •halom itri l e  end 

leads to  the formation o f oyolepropyl ketones*
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CR*CH*C1
I
CE*X

M g l

I H*^CHCOF
CE,

.8 *0

CH.CH.CT

SHgX

?H.X

j,f*£X

p > « *
L « x

3 . The condensation o f  p b ea y la e e to a ltr ile  w ith polyaethyleae

h a lid es  la  tha presence o f  sodaalde fu rn ish es a method

for  th e  proparatloa o f l-p h eay l-l-eyeloa ik sn cearb oxy  11 o 

41molds*

<C% },

CHaX

♦ dfL

or

We*m9 (CH»)a

f
< o i* ) a

chC l9 
\

* %

CE, ^O O H  

OB. C0B*

'en«* ' c. b.

This method has been used for  

i h r t f ,  f e a r - .  f i w * ,  and s ix *  

mentored r in gs.

I t  has boon shown by won Anvers"** th at th s  ad d ition  o f  

dia*©methane to  o( ~unsaturated e s te r s  proceeds In such 

a way th a t th e  n itrogen a teas beeoaa attached to  thoo(-carbon  

atom, i . e . .  the reaction  fo llo w s scheme A rather than B»

mu •  cbcoos ♦
CH*

B

* -  CM -  CH -  000$
I
R

/
R -  CH -  CH -  COOK

I I
* CH.
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von Auwers (loo* e i t . ) a lso  fthewtd th a t under the  

In flu en ce o f cer ta in  reagents (such as halogen a c id s ) , 

the ZUl •p y reso lia s*  f i r s t  formed could be e hanged to  the  

i s o t e r ie  ^ ^ -p y r a se lla e e  sad that* wherever fea s ib le*  

th is  change resu lted  la  the formation o f a conjugated 

system*

P -  CH -  CH •  COOi P -  CH -  C -  COO®

1 1 «*  ► CH, *
V // \  /n t m i t

I sq

Bemover* la  th e  ease o f  su b stitu ted  pyre* d i n e s ,  the

a lte r n a tiv e  r e a e tle a  e s s  found t o  take plane* i* •* ,

.  i .
In,

1 
I

-  CH -  C -  COO® F -  CH -  e  -  coo®

C9L » ----------- ► CH

\  ✓ V '
Thermal decomposition o f  1 or II  led  to  o le f la le  e s te r s  

and eyolopropaae d e r iv a tiv es

I or XI — * -  C * CH -  COOR ♦ R -  CH -  CH -  CCOR
I \ /
CH, CH,

and the course o f t h i s  reaction  was determined by the 

com plexity o f  the p yraso llne I th e  sim pler members la  

general y ie ld in g  m ostly unsat united compounds• The more 

complex e s te r s  gen era lly  afford a preponderance o f a lk y l 

eyelopropanee arboxy1a te s •

10. D laseaoetle  e s te r  has been need la  a s im ila r  fashion*

The conversion o f  e th y le a le  compounds In to  cyclopropane 

d e r iv a tiv es  by d la so a ee tle  e s te r  I s  very general*

Buehaer has shown th a t even aromatio r in gs are attacked*
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H 1
A C

/ \nv CH HC CH.
I I ♦ I.CRC00E | I ^

HC CH HC ca/
\ /  \ /

c  c
H 1

^CHCOQB

Dox and Todtr have synthesised  eyel©buta»©-l»5~«pir©~ 

b arb itu ric  aold and cyol©hexeu&e-l,5-epiro~b©rhituri© acid  by eon* 

d ea lin g  the corresponding ey c lo p a ra ffin -1 , 1 -d learb oxylio  e s te r  with 

area In th e  presence o f abso lu te  aloohol and sadinn eth ox id e.

The ©or respond lag  3-membered ring with ©a© o f  i t s  o&rboa 

©tons id e n t ie a l  w ith  the 5**«arb©a atom ©f b arb itu ric  a©id i s  the  

sim p lest d e r iv a tiv e  ©f t h i s  type* D if f ic u lty  was experienced in  the  

f i r s t  a ttem p ts^  t© prepare such a compound* The condensation o f  

e th y l cyclop ropame<*l,i~dlearboxy la te  w ith urea was r ea d ily  e ffe c te d  

hut th e  product was e n t ir e ly  d iffe r e n t in  I ts  p rop erties from the  

corresponding cyelobutane and eyelohexam© d erivatives*  The authors 

conclude th at a very s ta b le  polymer i s  formed in  t h i s  reaction  

although I ts  c o n st itu t io n  has not been d e f in i t e ly  estab lish ed *  The 

In s© la b ility  and amorphous character o f  the product obtained as 

contrasted  w ith th e  s o lu b i l i t y ,  c r y s ta l l in e  formy and sharp m elting  

poin t o f the corresponding eyelobutan© and eyelohexam© d e r iv a tiv es  

J u s t ify  (according to  the authors) the assumption th a t a polym erisation  

had occurred* Experiments were conducted to  determine whether such 

polym erisation  could be avoided by a lte r in g  the co n d ition s o f the  

condensation but in  a l l  ea ses  employing sodium © thylate as condensing
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i i .  m m m iA V s m

c o  -  m
D icy o lie  stru ctu res such as CĤ v | * in  which

'zc CO
0 ^ 1  I

CO -  IK

o&0 carbon atom i s  common to  two rings* wore f i r s t  designated by iron

Sawyer^* as *&pireoyelanes•• The term “spireme* eras la te r  proposed

by £a&aieseu^* who worked oat a system o f  nomenclature fo r  such

compounds* According to  th is  system* the substance represented hy

th e  above formula would he named cyclopropane-?,t,6~triketo-hoxahydr© ~

p y r la id in e -l,5 * “*pirane. The term “spirenc* i s  ob jection ab le  in  th e
k%ea se  o f  heteroeye lee* in  th a t th e  ending im plies a hydrocarbon* •

Don and T oder^ recommend th a t th e  two rings w ith th e ir  su b stitu en t  

groups he named sep arately  In th e  euetonary way* and the te n s  •sp ire*  

(in  i t a l i c s )  in ser ted  between them* preceded by numbers lo ca tin g  the  

p o s itio n  o f  th e  cen tra l carbon with respect to  each r in g  in  th e  order 

named* Thus, the above compound would be named eyelepr© paao*1.5-spire»  

? , lw 6 - t  rlk ©t o-he xehyd ro-py rlmld in e  •



I I I .  D iscussion OF BRSULT6

Tli# work o f  Dox and Toder*^ on tb# attempt #4 sy n th esis  o f

oy©lopropane-1• 5 - s p iro -? ,  k • 6 - t r ik o to -h ex ah y d ro -p y r i a i  dine vac re p e a te d . 

P eeu lta  id e n t ic e l  w ith  th # irc  war# o h ta iiia d . Likewise, whoa extras#  

pro#eation# were taken to  in su re  anhydrous con d ition s th roughout 

the condensation o f th# e th y l cyclopropane d l#arboxylet# and th# urea* 

an amorphous product was obtained . Further Attem pts to  prepare th is  

oenpound by treatment o f  th e  d laalde o f cyclopropane d icarb oxy lie  aeid  

w ith  e th y l oarbonate, employing sod inn ethoxide as eondem sin g  agent, 

a lso  produced the amorphous produet p rev iou sly  reported . The barb itu ric  

so id was prepared by treatm ent o f  the diamide o f  cy o lo p ro p a a e-l,1- 

d le a rb o x y lle  aold w ith o x a ly l ohloride* The rese tio n  proceeds as 

fo llo w s

w ith  th e  lo s s  o f hydrogen oh lorid e and earbon monoxide.

Attempt* were made to  prepare e th y l oyelopropazie d ie  arboxy la te*  

which bad a lip h a tic  or aromatic su b stitu en ts  on the cyclopropane ring  

by the reaction  o f the appropriate d ih a lid es with maloalc e s te r  in  th e  

presence o f sodium ethoxide as condensing agent* These exporleants  

were not su c c e ss fu l due to  the d i f f ic u l t y  experienced in  condensing  

d lh a lld e s  p o ssess in g  a primary and a secondary halogen, or two secondary 

halogens, w ith  a s in g le  m olecule o f malonie ester*  In both o a ses , the  

elem ents o f  hydrogen bromide were removed from the d lh a lld e s  to  fon t  

th e  corresponding brom o-ethylonio compound.

H.C' |
c©fr% c i oc co - m

* further attempt to  sy n th esise  an e th y l cyclopropane dl



oarfeoxylate p o ssess in g  an arenatlo  su b stitu en t on the cyclopropane ring  

fey p y ro ly s is  o f  th e  appropriate pyrasolim e, y ie ld ed  the corresponding  

s th y le n ie  d e r iv a tiv e  e x c lu s iv e ly .

h  yC o o c9n 9
C,H» -  C  /COOC.R,

| I CCOCjH,  * C,K, -  C * C \
p yro ly* . | COOCaBs

k<p
von Aewera*% reports an analogous remotion in  which ho obtained a 

q u a n tita tiv e  y ie ld  o f  the e th y len lo  d er iv a tiv es  

H ^COOC^Hji
CB3-  C  Gv ^COOCaH*

| | ^C0CC3%  ^  -  C * Cfl
%€ » pyrolyse \ eC0CaB»

CBs

The p y ro ly sis  o f  th e  A  ^ -p yra io lin e  obtained fron  the A * ,  

p yrasoline shown above lik ew ise  produced none o f  the e th y l oyelopropo&e 

dlearfeoxylate* A ll o f th e  p y r o ly s is  produots were id en tified *



17* EXP E£I If E RT AL

Preparation o f  Ethyl Cyolopropane-1* 1-dioarboxylate according to  th# 

method o f Pox end Yoder^

thro# hundred and ton grass o f  ethylene bromide end 255 gr. 

o f e th y l malomate wore placed la  a  th r o e - l i t o r • three-neoked f la s k  

provided with a re flu x  condenser and a sioohe&loal stirrer*  A so lu tio n  

o f  73 gr* o f  sod lsn  la  1100 eo . o f absolute aloohol was slow ly  added 

through a dropping fen n el daring a period o f  7 -1 /?  hoars* The mixture 

was heated and s t ir r e d  #a ea o i l  hath a t $0° C. for  5 hears a f te r  whleh 

t la e  th e  milky reaction  mixture was neutra l to  litmus* host o f the  

aloohol was then d i s t i l l e d  o f f  w hile the so lu tio n  was s t ir r e d  eemtimu* 

oasly* The mixture was now s l ig h t ly  a lk a lin e  and hydrochloric acid  

was added to  make th e  mixture e x a e tly  neutral* On th e  add ition  o f  

water* the sodium bromide d isso lv ed  and a yellow  o i l  separated* The 

la t t e r  was ex trested  w ith ether* The eth er so lu tio n  was dried  over 

sodium su lfa te  a fte r  whleh th e  ether was removed by d is t i l la t io n *  On 

fraetiom ation  o f the residue a t 753*5 **• pressure* 231*1 grams o f  

m ateria l d i s t i l l e d  between ?C4-?17°* Two fra c tio n a tio n s  f in a l ly  gave 

l$ 2  g r . o f  product b o ilin g  at lp f-1 3 0 °  at a pressure o f 56-5$ am*

At do as* pressure the produet b o iled  at 134° • The y ie ld  was 51*3 

percent o f  the amount th e o r e t ic a l ly  possib le*  Dox and Yoder report 

a y ie ld  o f  170 gr* or 40 percent for a product b o ilin g  a t 714-216° (oorr. 

a t 74$ mm* pressure*

Condensation o f  Ethyl CycXoprosane-1.1-dioarboxylate with urea by a 

m od ifica tion  o f the method o f  Dox and Yoder^

To a so lu tio n  o f 3*7 grams o f  sodium in  65 ee* o f  absolute  

alcohol* ID grams o f  e th y l oyelopropane- 1 ,1 -d 1carboxy1ate  and 5 grams



o f  urea wore added end the mixture nee refluxed fbr 4 hours. The 

a lcoh o l used was f i r s t  dried ever sodium su lfa te*  refluxed  for 5 hours 

over ealoium oxide and f in a l ly  d is t i l le d *  The urea e sc  dried la  am 

even a t do® fo r  $4 hours and kept in  an evacuated dee s i  ea ter  ever  

su lfu r ic  ac id . Anhydrous con d ition s were maintained throughout a l l  

op eration s. The w hite in se lu h le  preduet was e o lle e te d  on a f i l t e r *  

d isso lv ed  in  water* and a s id tf le d  w ith hydrohlorle so ld . A voluminous* 

amorphous p r e c ip ita te  formed whleh was in so lu b le  in  water* aside* end 

orgenlo so lv en ts  but was slow ly  so lu b le  in  omustie a lk a l i .  On heating* 

th e  produet charred without m eltin g . The produet resembled th at obtained  

by Dox and Toder^ in  a l l  r e sp ec ts . Attempts to  c r y s t a l l i s e  the  

product by slow n e u tr a lisa t io n  o f  th e  a lk a lin e  so lu tio n s  or by slow  

d ilu t io n  in  i t s  so lu tio n  in  concentrated su lfu r io  aold were u n su ccessfu l. 

The product was Invariab ly amorphous. Dox and Toder eomoluded th a t a 

polym erisation had occurred*

Attempted Condensation o f  E thyl C yeloprop& ne-l.1-dlesrboxylats and Ursa 

by means o f  an aseotrop le  d i s t i l l a t i o n ’

Cne hundred grams (0*54 iso le a )  o f e th y l cyclopropane- 1 ,1 -  

diearboxylate* 96 grams o f  urea (1*6$ m oles) and 600 so . dlm ethylam iline  

were placed in  a three-necked fla sk  provided w ith a condenser s e t  fo r  

downward d is t i l la t io n *  a stir re r*  thermometer* and a dropping funnel* 

the contents o f which were protected against atmospheric moisture* The 

mixture was placed In an o i l  bath maintained a t 130° C* and toluene was 

added slow ly  by means o f  the dropping funnel a t a ra te  Just ©iual to  

th e  ra te  o f d i s t i l l a t i o n .  Vigorous s t ir r in g  was maintained throughout 

th e  d is t i l la t io n *  Two l i t e r s  o f  to luene were used* th e  e n t ir e  d i s t i l *  

latiom  tak in g  about three hours* An o i ly  layer separated to  the bottom



of the fle sh *  On eoolixtg, th e  o i l  s o l id i f ie d  to  a hard sm s  which was 

broken up and f i l t e r e d .  On c r y s t a l l is a t io n  from hot water* *9 grams 

o f  a white powder was obtained (» . p. *39-*4@°)* One r e e r y sta llisa tio m  

front hot water y ie ld ed  £3*5 grant o f  w hite la s t  rows sc a le s  (at* p. *40* 

*41°)* The product was shown to  be id e n tic a l w ith  ea rb o a y ld iu rea .^  

19*5* »g* sample predated 17*59 mg* CO*

19*5? *&• sample produced 7* ©5* mg. Ha0  

19*96 lag. tanple produced 17*47 ng* CC9 

19*16 ng. sample predated 7*944 «$• Ha0 

! * . ! §  ag. s ta p le  predated 9*99? e e . %

Press* 796 an.* T «tp *6° 0.

1**45 »S* sewple predated 4*165 ee .

P ress. 770 a n ., Temp. *4° C.

C e lt , for  Ca%»405* C » 74*65l M * 4*14i X * 33.95

Found t C * *4*5*1 a * 4*101 X * 33**1

*4*61 4**3 33**3

On evaporation o f the f i l t r a t e  f  roa the r e e r y s ta l l ls a t ie n  

of th e  earhemyidlurea, 41 grans o f a w hite c r y s ta l l in e  m aterial 

(a . p. 190-191°) was obtained which was shorn to  be id e n t ic a l  with  

b iu ret as in d icated  by a nixed m elting point determ ination, th e  

produet gave a p o s it iv e  b iu ret t e s t .

Preparation o f Carbomyldluroa

To further e s ta b lis h  the id e n t ity  o f  th e  oarbenyldittrea  

obtained , the compound was prepared according to  the method o f  W alters 

and w ise .**

S ix  and th ree -ten th s  gram o f urlo aold and 9 grams o f sodium 

hydroxide were d isso lved  in  1CCC co . o f w ater. The c le a r  f i l t e r e d  

so lu tio n  was trea ted  with ?$Q e e . o f  9 peroent hydrogen peroxide and



th e  mixture «t 1 lowed to  stand at roe© temperature for  ?7 hours* The 

so lo t  lorn was f i  H erod to  restore a s l ig h t  tu r b id ity  and the ©leer f l i t  rat*  

©ado stro n g ly  aeid with hydro oh lo r io  aold and allowed to  stand at rooa 

temperature fo r  7k hours longer* The c r y s ta l l in e  © ataria l whleh separa

ted during t h is  period was f i lt e r e d  o f f ,  washed w ith ©old w ater, and 

p u rified  by repeated c r y s ta l l is a t io n  fro© hot water* The product 

melted at ?33-?3l*°* The product decomposed at I t s  m elting point and 

fu rther in vestiga tion , revealed th a t the decomposition temperature was 

a fu n ction  of the rate  o f  heating* That the oarhonyldlurea obtained  

by both procedures was one and the same substance was shown by pre

paring three m elting  point tu b es , two contain ing each o f  th e  separate  

products and the th ird  contain ing am equal-w eight mixture o f  the two*

On heating  the three tubes sim ultaneously In th e  same bath, decomposition  

occurred at the same temperature In each o f th e  three tubee (decomposi

t io n  temperature ?33-S>340 )« W elters and t l s e ^  b e lie v e  th a t the  

decomposition point may have been mistaken for  the m elting point by 

previous In v e s t ig a to r s* ^  S oh ittenh ela  and W iener^ record th e  m elting  

poin t o f  oarbonvldlurea as ?33-?340*

Prepara t ion o f th e  dlwalde of so ld

according to  th# method o f Ingold , Sake and Thorpe^

S even ty -f1ve grams o f e th y l cyclopropane-1,1-d learboxylate  

was mixed w ith 375 grams o f  concentrated aqueous ammonia and shaken 

o c ca s io n a lly  fo r  three days* On the fourth day the d l sn ide which 

separated was c o lle c te d  on a f i l t e r *  The f i l t r a t e  was evaporated to  

dryness in  vacuo and the combined s o l id s  were r e c r y s ta ll is e d  from hot 

e th y l a lcoh o l (m» p. 19P-4°}*



Preparation o f the dlanldo o f  Cyolopropane-1® i-d io a rb o x y lle  aold 

employlag liq u id  ©anomie and ammonium ch lor id e  c a ta ly s t  as suggested  

by Attdrieth and Eloinbarf^9

Cm© hundred end f ir e  great* o f  e th y l oyolopropane-l,1  -  

d iearb oxy la te / 4 greats o f ammonium oh lor id e , and 540 s c .  o f liq u id  

ammonia were jlaoed  in  a g la ss  container (adapted for  nee la  a bomb) 

and the Mixture plaeed in  a bomb® The r e se t  ion was allowed to  prooeed 

fo r  £4 hours with continual mechanical shaking a t room te  ape rat are.

The ex©ess liq u id  ammonia was perm itted to  evaporate in  th e  hood and 

th e  white s o l id  residue was r e e r y s ta llis e d  from hot e th y l a leo h o l.

6?*3 grans o f  the d lanide (93 peroent o f the th e o r e t ic a l)  was obtained  

(m. p* 19y~194°).

Preparation o f,o jg o lo p ro p ip a -l,5 -sM ro -T ,4 ,^ ^ ^

(5~dlaethyl©n© harh itu rlo  aold)

dnhydrous oxa llo  aold was prepared from the hydrate aooording 

t® th® aathod gi*®n la  Or©*®!® Sy&th®*®c.5° Oxalyl ohlorld® jsr*- 

parad aoeordlng to  th® method o f  S ta a d lB g * ^  by tr e a t in g  o x a lle  aold

(anhydrous) w ith phosphorus pentachlorid®.
17The method o f £ inborn was employed* S ix  and n in e-ten th s  

grans (0*054 n o le s )  o f  th e  d lanide o f © yoiopropaae-1,1-diearboxylie  

aold was plaeed in  a 100 ml* b o il in g  f la s k  provided w ith an e f f i c ie n t  

r e f lu x  eolusta and proteeted aga in st atnospheric aolsture* To t h is  was 

added rapid ly  9«p grans (*07? n o le s )  o f o x a ly l ohloride® The reaotion  

mixture began to  fro th  and funes o f  hydrogen oh loride were liberated®  

The Mixture was then heated fo r  l~*l/f hours on the steam bath® Twenty 

oc® o f water was added to  th e  fro th y  mass to  destroy  th e  exoess o x a ly l  

ohloride® The e n t ir e  mass went in to  so lu tio n  and on short standing.



2 0 .

a voluminous, s l ig h t ly  ye llow ish  p r e c ip ita te  formed* On f i l t r a t io n  

and r © crystal 11* at ion o f  the so lid  fr©» hot water* as log  l o r i t e  for

d eco lor!*a tIon , 3*5 grams o f white sa t in y , lu strous p la te s  were

obtained which did not m elt helow 300°. The m aterial charred at  

higher temperatures*

19*30 mg* sample produced 33*04 mg. €0$
19*30 mg. • • 7*290 mg. HgC

20*50 mg* sample produced 35*16 mg* C0ffl
70 .50  h . • * 7 .3 7 7  * 0

13*11 mg* sample produced 2.056 ee . I 9
Frees* 771 mm. 1 Temp. 25 c *

17*713 mg. Sample produced 2*022 00.  Xt
Frees. 770 am.. Temp. 75° c *

Cftlc* fo r  0*11*0*1** C * 46»76 Ŝs 1 * 3*92£i t  * l i . l i *

Found* C -  46*51 K * 3 .9 0 1 I  * 10.71
46*09 4*00 10*20

M olecular weight determ inations were mftde by the h e l l in g  

point d e r a t io n  method using e th y l a leoh o l as solvent* R e la tiv e ly  

large q u a n tit ie s  o f  so lven t were required t o  e f f e c t  the so lu tio n  o f 

the so lid*

h t h f l  alaobol “ U *5 

T r l . l  I  gt._ o f  «»«EXa ■ C.JJ851 f -  T r ia l  II 0 .?*80 g r .

f t*  o f so lven t * 30*70 gr. 79*13 gr.

B o llin g  point a le  vat ion « ©.070® 0*065°

Colo, fo r  C*Ba0*f?a* M. W. « 154* 1

Foundt T ria l I ,  154*7

T r ia l n *  15®* 6 

Frej&aratlom o f oyolopropa^ a d d

riv© -tenths o f a gram o f  th e  dl amide o f  eyoloprepame~i,l*» 

d iearh oxyilo  so ld  was hydrolysed by heatin g  under re flu x  w ith a so lu tio n



o f 0*5 grams potassium hydroxide in 20 ee* of water u n t i l  no anneal* 

gas was lib era ted  (? hoars)* Th® mixture was cooled and n eu tra lised  

w ith d ilu te  su lfu r lo  sold* A s l ig h t  excess o f  so ld  was added* The 

s o td lf le d  so lu tio n  was f i l t e r e d  to  remove a very s l ig h t  tu r b id ity  

end extracted  w ith th ree  10-co . portions o f  ether ( a fourth  portion  

o f eth er on evaporation did not leave & so lid  residue)* The ether  

ex tra ct was dried  ever oa ld u st chloride* The ether so lu tio n , on 

evaporation a t room tem peratore, y ielded  c o lo r le s s  n eed les a ssocia ted  

w ith a sm all amount o f o il*  The c r y s ta ls  were pressed on a c la y  p la te  

t o  remove the o i l  and red isso lved  In eth er . The eth er  was evaporated  

and the process repeated u n t i l  a l l  o i l  had been removed* * h lte  c r y s ta ls  

(0*3 gr* ) were obtained (m* p* 140-141°) as reported by P erk in ^  fo r  

oyeloprep& ne-l,1-d learboxylle  acid* The acid  was lik ew ise  prepared 

by the h yd ro lysis  o f e th y l cyolopropane-1 ,1-d ioarboxylate.

Preparation o f  t h ,  bU -(p-trq aoE h en «orl)*«ter e f  o g e lo p ro p » a « -l.l-  

d ie  arboxy H e a c id .

Two-tenths o f  a gram o f  oyolopropane-1,1-dlcarboxyl le  acid  

was d isso lv ed  in  5 ee* o f water and c a r e fu lly  n eu tra lised  w ith a 10 

percent sodium hydroxide so lu tio n , k drop o f  d ilu te  hydrochloric  

aeid  was added to  make th e  so lu tio n  s l ig h t ly  ac id . Tea ee* o f  a lcoh o l 

and 0*4 gr* o f  p-bremepbeftaeyl bromide were added* The mixture was 

heated under r e f lu x  for  2 hours. A s o lid  separated during th e  ©curse 

o f  th e  heatin g . Three so* o f a lcoh ol was added to  d is so lv e  the so lid  

and the so lu tio n  was allowed to  cool* The s o lid  which separated was 

re c r y sta l U sed  from 35 percent e th y l a lcoh ol Cm. p. 15?°) • A llen  and 

Boyer53 report the m elting point as 146°•

1 0 .2k  mg* sample produced 10*10 asg. €0*
10*24 mg* * * 2*316 mg* 8*0



22

15*61 n&* sample produced 27*63 mg. COg 
15*61 ug. » • 4 . 33a mg* %0

gala* fo r  ^21^l6^6®r2* a * % a.i2f. II •  3*08%

found. 0 * 48*25 H » 3.13
4 3 .2 9  3 .1 1

t j « j g a i& E a j a L t t L ^

dioarb oj^ llo  so ld .

fiie  e s te r  wee prepared a s above. B e o jy s ta lliz a t lo n  from 95

percent a looh el gave c r y s ta ls  which melted a t  178°•

5*941 «d* sample produced 16*6? mg,* 3Cg 
5*941 mg. • • 2.853  mg. a2o

M i *  fo r  S j ^ g ^ i  c a 76*43. S •  5*05

t o a s t * 3 * 76*54. H * 5*27

H ydrolysis o f  5»dimethylene b arb ltar lc  so ld .

Two grata* o f th e  b arb itu ric  as id  was hydrolysed by beat i mg

under r e flu x  w ith a so lu tio n  of 1 . 5  gr* o f  potassium  hydroxide in  2 5  as*

o f water* The «1xture was heated u n t i l  ammonia gas was me longer lib erated *

The so lu tio n  was see led  and a o id lf l  ed w ith d i lu te  su lfu r le  as id* The

a s ld lf ie d  so lu tio n  was extrested  w ith th ree  lo ~ cc» p ortions o f ether*

The e th erea l ex tra c t was dried  ever se d imm su lfa te  and evaporated a t

room temperature* The s n a il  amount o f o i l  which was associa ted  with th e

n eed les formed was removed. as b e fo re , on a c lay  p la te*  C o lor less need les

( a .  p* i40*1419) were obtained whioh when mixed with the cyo lop rop aae-l.i~

die& rboxylla acid p rev iou sly  prepared, gave no m elting p oin t depression*

The bis«(p'-bromophenaeyl) e s te r  was prepared (®* p* 152°) as b efo re .

The h yd ro lysis  product I s .  th ere fo re , oyc lop rop an e-l.l-d ioarb oxy lio  a c id .



sy n th esis  o f 5»dl methylene b arb itu ric  acid  fry the condensation  

o f th e  .di amide o f  cyolcpropan»»l*l«dlcarbo*yllc acid and e th y l o&rboaafcc*

Two grams o f the diaodde of cyclopropane-l / l-d lo a r b c x y lic  acid*

5  gram s o f  e t h y l  c a r b o n a te  and 2*5  &r* s o l i d  sod ium  e th o x ld e  w ere 

p la c e d  in  a  s m a ll  t e s t  t a b s  p ro v id e d  w ith  a  m e c h a n ic a l s t i r r e r  and 

p r o to o to d  a g a i n s t  a tm o s p h e r ic  m o is tu re *  The t o s t  tu b e  was p la n e d  i a  an 

o i l  b a th  a t  120°  f o r  5  h o a rs*  w ith  c c m tin u e a s  s t i r r i n g *  iome s o l i d  

m a te r i e l  was form ed* The p ro d u c t  was removed t o  a  b e a k e r  and d i s s o lv e d  

in  a  minimum am ount o f  w a te r*  The s o l i d  c o m p le te ly  d is s o lv e d *  4 l a y e r  

o f  un  r e a c te d  e th y l  c a r b o n a te  form ed on  tap *  On s o l d i  f i x a t i o n  w ith  d i l a t e  

h y d r o c h lo r ic  a c id *  a n  am orphous g e l a t i n o u s  p r e o l p i t a t e  form ed* F l l t r a *  

t i o n s  y i e ld e d  a  m ass o f  w h ite  g e l a t i n o u s  s o l id *  The am orphous m a t e r i a l  

when h e a te d  w ith  w a te r  form ed a  s m a ll  am ount o f  a n  o ra n g e  o i l y  t a r  whioh 

rem a in ed  u n d is s o lv e d *  F i l t r a t i o n  and c o o l in g  o f  th e  f i l t r a t e  p ro d u se d  a

s m a ll  q u a n t i ty  o f  a  w h ite  s o l i d  whioh d r i e d  t o  a  m ass o f  h a rd *  b r i t t l e *
o

s h in y  m a te r i a l  and whi eh d id  n o t  m e lt  below J00 3* The p ro d u c t  re sem b le s

i n  a l l  r e s p e c t s  t h e  am orphous p o ly m ers  p r e v io u s ly  o b ta in e d  from  th e  

sod ium  e th  o x id e  c o n d e n s a t io n  o f  u r e a  and e th y l  c y c lo p  repane-1 *l«*dloarbejiyl* 

a te * ^

Preparation o f styrene dlbrosdde * according to  th e  method o f  Swans and 

Morgas54

To a  s o l u t i o n  o f  4^*5 gram s o f  f r e s h l y  d i s t i l l e d  s ty r e n e  I n  

400 eo* p u re  e t h e r  w ere added 126*8 gram s o f  b rom ine d i s s o lv e d  in  600 

oo* e th e r *  The s o l u t i o n  o f  s ty r e n e  was p la c e d  i n  an  open  b e a k e r  su rro u n d *  

ed by io e - w a te r  and k e p t  In  c o n s ta n t  n o t io n  by a  m e ch a n ic a l s t i r e e r *  The 

r a t e  o f  f le w  o f t h e  brom ine s o l u t i o n  was r e g u la te d  a c c o rd in g  t o  th e  

d is c h a r g e  o f  c o lo r*  The c ru d e  p ro d u c t  o b ta in e d  bp d i s t i l l i n g  o f f  th e



2 4

e t h e r  and s u b s e q u e n tly  c iy s t& i l i s lm g  th e  res id ue  fro m  d i l u t e  a lc o h o l  

y ie ld e d  120 g r*  o f  s ty r e n e  dlbromide* The y i e l d  was f d  p e r c e n t  o f  th e  

t h e o r e t i c a l  amount* Some s ty r e n e  dibrosdde mas o b ta in e d  from  Dr* H a l l e r  

o f  th e  U n ited  S t a t e s  D ep artm en t o f  A g r ic u l tu r e ,  S e l t s v l l l e ,  M aryland* 

A ttem pted  .sy n thes is  o f e th y l  2-ph& m yLTc.yclopropage- 1»1-d  1 c a rboxy  1 a t  e *

One hundred  gram s o f  s ty r e n e  d lb ro m id e  and 5®*5 gram a o f  e th y l  

m&lcn&t* s e r e  p la c e d  i n  a  j - i l i o r ,  J-m aoxed fius*c p ro v id e d  w ith  a  r e f l u x  

c o n d e n s e r  and a  m e c h a n ic a l s t i r r e r *  A s o l u t i o n  o f  16*7 gram s o f  sodium  

i n  2?5  tc *  o f  a b s o lu t e  a lc o h o l  m i  s lo w ly  added th ro u g h  a  d ro p p in g  fu n n e l  

d u r in g  a  p e r io d  o f  2 *1 /2  h o u rs*  th e  m ix tu re  was h e a te d  and s t l  r r e d  on 

an  o 11-bath a t  S0° f o r  5  h o u rs*  M ost o f  t h e  a lc o h o l  was d i s t i l l e d  o f f  

and s u f f i c i e n t  w a te r  was added to  d i s s o lv e  th e  s o l i d  sodium  brom ide*

A d e e p - re d  l i q u i d  s e p a ra te d *  The l a t t e r  was e x t r a c t e d  w ith  e th e r *  The 

e t h e r  s o l u t i o n  was d r ie d  o v e r  sodium  s u l f a t e  a f t e r  which th e  e t h e r  was 

d i s t i l l e d *  At a  p r e s s u r e  o f  6*7 mm* * th e  g r e a t e r  mass o f  th e  r e s i d u a l  

l i q u i d  d i s t i l l e d  a t  7 2 -7 7 ° • Above t h i s  t e m p e r a tu r e ,  a  s l i g h t l y  y e llew lsn  

s o l i d  d i s t i l l e d  which was i d e n t i f i e d  a s  s ty r e n e  d lb ro m id e  by a  mixed 

m e lt in g  p o i n t  d e te r m in a t io n *  R efr a e t lo n a t lo a  o f  th e  i n i t i a l  l i q u i d  

f r a c t i o n  was n o t  v e ry  e f f i c i e n t  and a l l  f r a c t i o n s  c o l l e c t e d  c o n ta in e d  

brom ine a s  I n d ic a te d  by so d iu m * fu s io n  e le m e n ta ry  a n a ly s e s*  The f r a c t i o n s  

p o s s e s s e d  an  i r r i t a t i n g  odor*  M alonio e s t e r  was fo und  i n  each  o f  t h e  

f r a c t i o n s  by t r e a t i n g  e a c h  f r a c t i o n  w ith  aqueous ammonia* sh a k in g  and 

p e r m i t t i n g  th e  m ix tu re  t o  s ta n d  o v e r  n ig h t*  On p o u r in g  o f f  th e  aqueous 

l a y e r  and e v a p o r a t in g  th e  s o l u t i o n ,  a  s o l i d  was o b ta in e d  w hich was 

c r y s t a l l i s e d  from  e th y l  a lc o h o l  and by m ixed m e l t in g - p o i n t  d e te rm in a tio n *  

was shown t o  be m alonam ide* I n  t h i s  way* a l l  th e  m a lo n ic  e s t e r  was 

removed fro m  th e  d i s t i l l a t e *  and  r e f r a c t i© n a t io n  o f  t h e  d r i e d  d i s t i l l a t e



g av e  a  l i q u i d  ®&iah d i s t i l l e d  a t  ? 1 °  a t  a  p r e s s u r e  o f  6-S  am* The d i e -  

t i l  l a t a  | a ? e  a p o s i t i v e  t e s t  f o r  h a lo g e n  and f o r  u m s u tu ra tio n *  The 

m a te r i a l  l a  p ro b a b ly  & m ix tu re  o f  *  - oromos t y r  ene ( b* p* 71°  a t  3 mm*) 

and d d -b re m o s ty re n *  (b*  p .  71 a t  6 mm*) * y & io a lc  © s ta r  b o l l s  a t  73 

a t  a  p r e s s u r e  o f  6 ma* If© a o a d e a s a t io a  b e tw een  s t y m o  d ib ro m id e  and 

a a lo f i lo  © s ta r  w as, th e r e f o r © ,  o b se rv ed *  The a l c o h o l i c  a l k a l i n e  tre a t

m ent a e r e ly  s o r t e d  t o  rwaove th e  e l  ©stents o f  h y d ro g e n  b rom ide  from  th e  

r e a c t i o n  and p ro d u ced  th e  c o r re s p o n d in g  u n s a tu r a to d  d e r iv a t iv e s *  

P r e p a r a t io n  o f  2*3-& ibro«aseata tt»

Fcntem e- 2  was p re p a re d  fro m  pembaaoi-2 a c c o rd in g  to  th e  method 

g iv e n  I n  O rg an !a  S y n th e s e s * ^

F e n te a e -2  (7 3 * 7  £ rasas) was d i s s o lv e d  in  600 o s .  o f  e t h e r  and 

th e  e o l a t i o n  was c o o le d  In  an  l e e - s a l t  m ix tu re*  Brom ine (1 6 8 * 5  g ram s) 

mas added  s lo w ly ,  th e  r a t e  o f  a d d i t i o n  b e in g  r e g u la te d  a c c o rd in g  t o  t h e  

d is c h a r g e  o f  c o l o r .  M ec h a n ica l s t i r r i n g  was m a in ta in e d  th ro u g h o u t*

The excess o f  brom ine mas removed by s h a k in g  the e t h e r  s o l u t i o n  with an  

aqueous sodium  b i s u l f i t e  s o lu t io n *  The ether s o l u t i o n  was th e n  mashed 

su cc ess iv e ly  w ith  aqueous sodium  h y d ro x id e  and w a te r  and f i n a l l y  d r ie d  

o v e r  an h y d ro u s  c a lc iu m  c h lo r id e #  The e t h e r  was e v a p o r a te d  and t h e  

2 , J - d  1 broffiopentaae d i s t i l l e d *  At a  p r e s s u r e  o f  760*7 m%* • th e  p ro d u c t  

b o i le d  a t  1 7 3 -1 3 1 ° . The y i e l d  was 13d gram s* A seco n d  d i s t i l l a t i o n  

p ro d u ced  116 &r* o f  m a te r i a l  b o i l i n g  a t  1 7 3 -1 7 9 ° *s r e p o r te d  by i a g a e r  

and S a l sew*&

Attempt a t  t h e  p r e p a r a t i o n  o f  e th y l  2 -m a th v 1 - 1 - e t h y l  c y c lo p ro p a n e  - 1 , 1 -  

d lo a r b o x y ia te

On© hand rod  and s ix t e e n  gram s ( 0*5 0 4  s o l e s )  o f  2 ,3 -d  i  b romp o n ta n e  

and 30 gr* (0*500 m o les) o f  m&lenlo e s t e r  w ere  p la c e d  i n  a  3 -n e e k ed  f l a s k



p r o r i d ©4 wl t a  a  r e f l u x  a&M© user and a  i& eohaals&l s t i  r r e r *  4 s o l u t i o n

©f 23  gram s o f  sodium  i n  JJ® e o .  o f  a b s o lu te  a lc o h o l  was s lo w ly  added

th ro u g h  a d ro p p in g  fu n n e l  d u r in g  a  p e r io d  o f  2 h o a rs*  th e  m ix tu r e  was

h e a te d  and s t i r r e d  on an o i l  h a th  a t  S0° f o r  5  h o a rs*  t h e  m ix tu re

tu rn e d  m ilky  a f t e r  t h e  f i r s t  a d d i t i o n  o f  th e  sodium  e th o x ld e  s o lu t io n *

Most o f  t h e  a lc o h o l  was th e n  d i s t i l l e d  o f f  and on  t h e  a d d i t i o n  o f  w a te r .

t h e  sod ium  brom ide  d is s o lv e d  and am o i l  s e p a ra te d *  The m ix tu re  was

e x t r a c t e d  w ith  e t h e r  and th e  e t h e r  s o l u t i o n  was d r i e d  o v e r  an h y d ro u s

sodium  s u l f a t e *  On e v a p o r a t io n  o f  t h e  e t h e r  and d i s t i l l a t i o n *  two

f r a c t i o n *  w ere o b ta in e d *  The f i r s t *  b o i l i n g  a t  10&-1100 * i s  p ro b a b ly

2<*bromo p e n te n e -2  a s  r e p o r te d  by F a r r e l l  and S aaJu u u r^*  The seoond

f r a e t i o n  b o i l i n g  a t  1 8 8 -200° was show s t o  be  m a lo n ie  e s t e r  a s  e v id e n c e d

by t h e  p r e p a r a t i o n  o f  i t s  am ide* The d a r t  red*brow n r e s id u e  w hich

rem a in ed  * s o l i d i f i e d  t o  g iv e  a  c r y s t a l l i n e  m a te r ia l*  The s o l i d  was

d i s s o lv e d  i n  e t h y l  a lc o h o l  and mi t h e  a d d i t i o n  o f  w a te r*  o ra n g e -3© lored

n e e d le s  s e p a ra te d *  me ry  s t a l  l i  s a t  Io n  by r e p e a te d  s o l u t i o n  i n  ©old

a lc o h o l  end a d d i t i o n  o f  w a te r  p ro d u ced  lo n g  s i l k y  n e e d le s *  The p ro d u c t

m e lte d  a t  ? 6 ° .

2 6 .8 6  mg* sam ple  p ro d u c e d  55*83 mg* 0$2 
25*86 eg* * * 18*03 mg* 8^0

J 0 * f0  mg* sam p le  p ro d u ced  53*66 mg* 002  
3 0 .3 0  mg. * * 13*18 mg. %©

Found* 0 « 52*85-1 H * 6*38 
5 2 .8 7  6 .8 5

The above a n a ly s e s  c o rre sp o n d  to  an  e m p ir ic a l  fo rm u la  0 ih # 2 2 °8 *  The 

p r o d u c t  i s  e th a n e  t e t r a e a r b o x y l i a  e s t e r  m. p .  7 6 °  a s  r e p o r te d  by 

Oemrad and l u t h x e i t * ^

•Sale* f o r  01482203* 0 * 52»65*i 8  * 6 * 8 IS*



The y i e l d  o f  2~breoi© p e n te n e -2  was 77  p e r c e n t  b aaed  on th e  

q u a n t i ty  o f  2*3-d ib ro»op© iitaa©  u s e d . The y i e l d  o f  e th a n e  t e t r a o a r b o j y  i t 3 

e s t e r  was 10 p e r c e n t  b a se d  on t h e  amount o f  m a len ic  e s t e r  used* Approx in

n a t e l y  72  p e r c e n t  o f  t h e  malomic e a t e r  was recovered*
59

P r e p a r a t io n  o f  b e a s a la a lo n le  e a t e r  a c c o rd in g  to  t h e  m ethod o f  K noevenagel 

One m ole (1 0 0  g r* )  o f  m elon!o  e a t e r  w h ich  was d r i e d  o r e r  

a n h y d ro u s  sodium  s u l f a t e  was m ined w ith  s l i g h t l y  more th a n  one m ole 

(7 0  £**) o f  f r e s h l y  d i s t i l l e d  b e n sa ld e h y d e*  Two gram a o f  p i p e r i d i n e  was 

added  and th e  r e a c t i o n  mi a t  u re a  p e r m i t te d  t o  s ta n d  a t  room tem p e ra tu .ro  

f o r  2 d a y s  and th e n  f o r  12 h o u rs  on  t h e  s te a m  b&th* The r e a c t i o n  m ix tu re  

was e x t r a c t e d  w ith  e th e r *  w ashed w ith  d i l u t e  h y d r o c h lo r ic  a c id *  and  w a te r , 

and f i n a l l y  d r i e d  o r e r  an h y d ro u s  sodium  s u l f a t e *  The e t h e r  was e v a p o ra te d  

on  t h e  s te a m  b a th  and t h e  r e s id u e  d i s t i l l e d *  One h u n d red  and n in e  gram s

(7 0  p e r c e n t  o f  t h e  t h e o r e t i c a l  am ount) o f  a  c o l o r l e s s  l i q u i d  b o i l i n g  a t

a  59175N-130 a t  a  p r e s s u r e  o f  9*5 mm*# was o b ta in e d *  Im oew eaagel r e p o r t s

bemmXmalont® e s t e r  w hich  b o l l s  a t  Id 5 ~ l3 6 °  a t  a  p r e s s u r e  o f  11 mm*

P r e p a r a t io n  o f  ajtresonetharlarcn a c c o rd in g  t© th e  m ethod o f  kmdt • Loews 

60and 4vaa

Metbylamlae h y d ro c h lo r id e  (100  g ram s) and 300 gram s o f  u re a  

w ere  d i s s o lv e d  in  i*00 cc* o f  w a te r  and g e n t ly  r e f luxed f o r  2 - j / b  h o u rs  and 

th e n  s t r o n g ly  f o r  a n o th e r  1/b hour*  One h u n d red  and t e n  gram s o f  sodium  

n i t r i t e  was added and  th e  s o l u t i o n  c o o le d  t o  *>10° I n  an  i c e - s a l t  m ix tu re*  

The c l e a r  s o l u t i o n  was a llo w e d  t o  f lo w  s lo w ly  i n t o  a  c o o le d  m ix tu re  o f  

600 g r*  o f  I c e  and 110 gr*  o f  c o n c e n tr a te d  s u l f u r i c  a c id  w ith  e f f i c i e n t  

s t i r r i n g *  The n i t r e s ©  d e r i v a t i v e  was c o l l e c t e d  o n  a s u c t io n  f i l t e r *  

w ashed w ith  w a te r  and d r ie d  In  a  d e s s i c a t o r  s e t  i n  th e  r e f r i g ® r a te r *

One h u n d red  and  tw e n ty -tw o  gram s o f  p r o d u c t  was o b ta in e d *



aa

X ttasom ethaa# was pr@pn.rsd %  th@ m ethod g i r c n  i n  O rgan! g 

6 l3 y a th e a e s"  • J f i tro s o m e th y lttr e *  was added to  a  o o o i« d  mi x tu r e  o f  e t h e r

@nd a  30 p e r c e n t  aqueous s o l u t i o n  ©f p o ta s s iu m  h y d ro x id e *  On w arn in g

t h e  m ixtur®  t o  $ )° »  th© d ia eo m e th a n e  d ls fc lH o d  w ith  th@ e t h # r .  H i#

# th « r  s o l u t i o n  o f  th o  4 iasom etbam e urns a o i l e o t e d  I n  aool@d r>-so@lr@rs.

■addition o f  dia&oiae th a n e  to  bem&aimalemlg e s t e r *

T h i r ty - o n e  and  t h r e e - t e n t h s  gram s o f  bens& lm alon io  © s ta r  was

d is s o lv e d  I n  100 0 0 . o f  an h y d ro u s  e t h e r  and th e  s o l u t i o n  o o o le d  I n  an

la s - * s a l t  m ix tu re *  D lasom ethane  i n  o th e r  s o l u t i o n  (fro m  20*6  g r*  o f

m ltrc so m e tliy lttF ea ) was added t o  t h e  abowe m ix tu re  and th #  aM ib lasd

s o lu t io n s  ©©©led f o r  12 h o u rs  I n  an  l o e - a a l t  m ix tu re*  The r e a o t lo n

m ix tu re  was th e n  p o o le d  t o  ~JQ0 l a  an  @©eteo@-dty ie©  m ix tu r e .  t\  © olor*

l e s s  mass o f  l u s t r o u s  c r y s t a l s  form ed w hich w ere  f i l t e r e d  and w hich

m e lte d  a t  3*3-51°* One r e 3r y s t a l l ! t a t i o n  g aee  o o l o r l e s s , l u s t r o u s  p l a t e s
o

w hich  m e lte d  a t  5^ *5*51  • B^waporatloa o f t  he e t h e r  f i l t r a t e  and re  c r y s t a l 

l i s a t i o n  o f  th e  s o l i d  from  e th y l  a lc o h o l  l ik e w la e  ga@@ p l a t e s  w hloh 

m e lte d  a t  3 0 *5*31°* t h i r t y - s i x  grama o f  m a te r i a l  w ere o b ta in e d  r e p r e s e n t 

in g  a y i e l d  o f  fS«7 p e rc e n t*

J3*74 »S* s e n p le  p ro d u c e d  76*54 ®S* 30$
53*74 mg* * * l§*7d mg* H20

37*64 mg* s a a ^ l e  p ro d u ced  05*59 ®S* 3Q2
37*64 mg* * « i f  *04 mg* H20

3 a lo *  fo r  CjjjBxgO^f 3 * 62*04$j S * 6 * 2 ^

founds 0  » 61*75  3 * 6 .2 3
62*02  6 *1?

The p ro d u c t  I s  e t h y l  44»?h@nyl- A* - p y r u s o l i n e - 3 ,3 -d io e rb o a y  lu te *

1 .flOGOjflEj
&6JU * a ------<

| I QOOO^Ec

mailto:pr@pn.rsd


23*

The above s t r u c t u r e  i s  a s s ig n e d  by a n a lo g y  a c c o rd in g  t o  t h e  r e s e a r c h e s  

o f  to o  & i » r a ^  i n  w hich a  A '- p y  r a i d  in© was p re p a re d  by th e  a d d i t i o n  

o f  d lasem eth am e t o  th e  a n a lo g o u s  m alem ta e s t e r  c o n ta in in g  a  m e th y l 

i n s t e a d  o f  th® p h e n y l g ro u p  ^ 1 *0 * t GHjCH * O C X O ^ H j^^ j •

P y r o ly s i s  o f  e t h y l  k~vh&m I -  A  * *»py rm so l 1 ae  -  j ,  3-d t e a r b e i y  1 a t o

Twenty gram s o f  th e  A * - p y r a io l !  no was p la c e d  i a  i  l a r g e  t o a t  

tu b a  p r o v i d e  w ith  a  s id e - a r m , and a  th e rm o m e te r  s e t  l a  a  s i l t  c o r k .

The tube mm placed la  an ©11-bath maintained a t 125° • The p y ro ly sis  

was conducted under a continuous streaai of n itrogen  gas* Gas ©volution  

began at f8°* The teaperatur© o f the molten pyraiollm e was aot permitted

to  r is e  above 120°• A fter a l l  gas evo lu tion  had oeased , the heating was

continued fo r  aa ad d ition a l on e-h a lf hoar* The e n tire  p y r o ly s is  reqpilred 

3 hoars* A y e llo w , wweet-srnelling o i l  was produced* i t  a pressure o f  

5  ®»* t the m aterial d i s t i l l e d  a t 141-142° and was a c o lo r le s s  o i l*  The 

product gave a p o s it iv e  t e s t  fo r  unsaturation w ith totran itroaethane*

21*35 »g* sample produced 53*^2 sg;* GOo 
21 .J5  »g* * • 13*34 *4* %0

2 4 *0 $ »g* sam ple p ro d u c e d  60*55  *£* GOg 
24*06 m̂ * * * H *35 m *  h2o

Gala» f o r  0 * 68*68$ H * 4*32

Founds Q •  43*73$ s  •  4*33
43*42 4*35

The m a te r i a l  was p ro d u ced  i n  33  p e r c e n t  y ie ld *  i, t a r r y  d a rk -  

brown r e s id u e  re m a iasd  from  th e  d i s t i l l a t i o n  from  w hich n o th in g  c o u ld  

i s o l a t e d *

To d e te rm in e  w hether th e  p y ro ly s p s  p ro d u c t  o f  e t h y l  l$~ p h e n y l-  

A '^ P ^ ^ ^ l l ^ ^ i ^ J - d i c a r h o a y l a t e  p ro d u ced  t h e  d e s i r e d  c y c lo p ro p a n e  

d e r i v a t i v e ,  th e  m o le c u la r  r e f l e c t i v i t y  o f  t h e  p r o d u c t  was o b ta in e d *
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M olecular are. ««««. w
\ /  n ccos2H5
ca2

/  20c«2a5

^  s o o a ^
oh3 

* 7 0 .7 1 0 .

Th® e th y lo n io  compound* h o w ev er, possess® ®  t  c o n ju g a te d  sy stem  

a s  sh o rn  b e lo w .

Th® e x a l t a t i o n  v a lu e  f o r  a  c o n ju g a te d  sy s te m  su ch  a s  i s  shown a b o /e*  h a s  

n o t  b een  r e p o r te d  i n  th e  l i t e r a t u r e *  The c y c lo p ro p a n e  d e r i v a t i v e  (A) ecu  id  

n o t  p o s s e s s  a n  e x a l t a t i o n  v a lu e  due t o  th e  a b se n c e  o f  a  c o n ju g a te d  system *  

I t  may be assum ed* th e r e f o r e *  t h a t  t h e  d e v ia t i o n  o f  th e  e x p e r im e n ta l  

m o le c u la r  r e f r a c t i v l t y  from  th e  c a l c u l a t e d  v a lu e  i s  due  t o  a  c o n ju g a te d  

sy s te m  and t h a t  th e  compound u n d e r  c o n s id e r a t i o n  p o s s e s s e s  t h e  e tk y i e a l c  

s t r u c t u r e  (B) a s  opposed  t o  th e  c y c lo p ro p a n e  s t r u c t u r e  (A )*

A m aeao lv sls  o f  E th y l  2 -a h e a y  l«»l~p ro p en e*  1 * l« d  io  a r b o x v la te  *

35 he* o f  c o n c e n t r a te d  aq u eo u s ammonia was added* The m ix tu re  was s to p p e re d  

and a llo w e d  t o  s ta n d  f o r  2 d ay s  w ith  f r e q u e n t  sh ak in g ?  The o i l  p a r t i a l l y  

d is s o lv e d *  The w a te r  in s o lu b le  l a y e r  was shown t o  b e  a o e to p h e a o n e  by

3 8 , o* ~  °Sa«s
0

One gram  o f  th e  a b c s p la c e d  i n  a  l a r g e  t e s t  tu b e  and
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t h e  p r e p a r a t i o n  o f  t h e  2 * t-d l& ltro p h e n y lh y d ra ro n e  d e r i v a t i v e  (a*  p .  237° )  

and bp a m ixed m e lt in g  p o i n t  d e t e r a d n a t ion w ith  known a c e to p n e n o a e -^ *b- 

d I n i  i  ro p h esy  Ihyd ra s o n e  -

th e  am adous l e p e r  was e v a p o ra te d  on th e  s te a m  b a th  and th e  

s o l i d  r e s id u e  r e o i y s t a l l i z e d  from  e t h y l  a lc o h o l*  The p ro d u c t  (a*  p* 

1 7 0 -1 7 1 °) was shown t o  be  su tiw n asld e  by a  m ixed m e l t in g  p o in t  d e te r m in a 

t io n *

The am m oaolysis*  t h e r e f o r e *  c le a v e d  th e  e th y ie n lo  l in k a g e  

o f  th e  p ro p e n e  e s t e r *

The am m eao lysis  was a l s o  a t te m p te d  u s in g  l i q u i d  aam onla* The 

same r e s u l t s  a s  b e f o r e  w ere  o b ta in e d  ( i  *e* ace to p h e ac s te  and m alonam ide 

w ere  I s o la te d } *

H ydrolysis o f  E th y l 2 -p h e n y l-l-c r o o a n e -l.l-d lo a r b sx y la te .

T h ree  gram s o f  th e  above e s t e r  was h e a te d  u n d e r  r e f l u x  w ith  a 

s o l u t i o n  o f  2 g ram s o f  p o ta s s iu m  h y d ro x id e  i n  20 ce* o f  w a te r  f o r  a 

p e r io d  o f  J  h o u rs*  The m ix tu re  was c o o le d  and f i l t e r e d  t o  remove a  

s l i g h t  t u r b i d i t y  and  was th e n  n e u t r a l i s e d  w ith  d i l a t e  s u l f u r i c  a c id *

The s o l u t i o n  becam e c lo u d y *  I t  was th e n  e x t r a c t e d  w ith  two 1 0 -c c ♦ 

p o r t i o n s  o f  e t h e r  and on e v a p o r a t io n  o f  t h e  e t h e r  s o lu t io n *  a  s l i g h t l y  

y e l lo w is h  o i l  was o b ta in e d *  On s ta n d in g *  a  p o r t i o n  o f  t h e  o i l  c r y s t a l 

l i s e d *  To p u r i f y  t h e  s o l i d  a c id  p r e s e n t  and t o  s e p a r a t e  I t  from  any 

o i l  th e  s i l v e r  s a l t  was p re p a re d *  The p a r t i a l l y  s o l i d i f i e d  o i l  was 

d i s s o lv e d  i n  aqueous ammonia and s l i g h t l y  more th a n  th e  c a l c u l a t e d  

q u a n t i t y  o f  aq ueous s i l v e r  n i t r a t e  was added* The p r e c i p i t a t e d  s i l v e r  

s a l t  was w ashed w ith  w a te r  and d i s s o lv e d  I n  a  s m a ll  am ount o f  c o n c e n tr a te d  

ammonia w a te r*  D i lu te  h y d r o c h lo r ic  a c id  was added and th e  p r e c i p i t a t e d  

s i l v e r  c h l o r i d e  was f i l t e r e d *  The aqueous f i l t r a t e  was e x t r a c t e d  w ith



tw o lOKcc. p o r t i o n s  o f  e th e r *  The e t h e r  s o l u t i o n  was d r i e d  o v e r  an h y d ro u s 

sodium  s u l f a t e  and th e  e t h e r  e v a p o ra te d *  An o i l  rem ained  w hich soon  

c r y s t a l l i s e d  t o  y i  e ld  c o l o r l e s s  p r ism s  (a u  p* 135*136°)*  The m a te r i a l  

was shown to  he i d e n t i c a l  w ith  m n lo a to  a c id  by a  m ixed m e l t in g  p o in t  

d e te rm in a t io n *

h y d r o ly s i s  o f  t h e  p ro p  enemas t e r  a p p a r e n t ly  served to  c le a v e
62

t h e  e t h y l e n i c  l in k a g e  a s  i n  th e  p r e v io u s  am m onolysis* The l i t e r a t u r e  

r e p o r t s  t h e  cleavage o f  t h e  e th y l e n i c  l in k a g e  o f  e th y l  2~ p h e n y l~ l-  

p ro p en e*  1-oyon© -1~ o a  rhoxy 1 a t  e  by t r e a tm e n t  o f  t h i s  o y a n o e s te r  w ith  

b a riu m  h y d ro x id e*

A ttem p ts  t o  p r e p a r e  - tn v l  2 * > g h en y l* l^ p ro p eae -l » l - d lc a r b o x y la te *

Equdmolar q u a n t i t i e s  o f  m a lo n lc  e s t e r  and  a ce to p h e n o n e  w ere 

mixed and p i p e r i d i n e  a c e t a t e « p re p a re d  by m ix in g  e q u lm e la r  am ounts o f  

p i p e r i d i n e  and g l a c i a l  a c e t i c  a c i d ,  was added* The m ix tu re  was p e m i t  te d  

t o  s ta n d  f o r  2 d ay s  a t room temperature and th e n  h e a te d  on th e  s te a m  

b a th  f o r  12 h o u rs*  On working up the r e a c t i o n  m ix tu re *  th e  s t a r t i n g  

m a te r i a l s  w ere  re c o v e re d *  I f  t h e  r e a c t io n  mixture i s  h e a te d  u n d e r  

r e f lu x  f o r  $ h o u rs*  no c o n d e n s a t io n  o c c u rs*  l ik e w is e *  h e a t in g  u n d e r  

r e f lu x  f o r  34 h o u rs  produced no r e a c t io n *  In  a l l  c a s e s *  th e  m alo n lo  

e s t e r  and a o e io p h e a o a e  w ere reco v ered *

A f u r t h e r  a t te m p t  u s in g  a c e t i c  a n h y d r id e  and an h y d ro u s  t i n e  

c h lo r id e  a s  c o n d e n s in g  a g e n ts  and h e a t in g  th e  m ix tu re  u n d e r  r e f l u x  

f o r  100 h o u rs*  was w ith o u t  su c c e ss*

Am a t t e s t  was made t o  p re p a re  th e  p ro p o n e  d l e s t e r  from  th e  

c o r r e s p o n d in g  c y a a o ^ e a te r*  &tfcyl c y a n o a c e ta te  was p re p a re d  a c c o rd in g  

t o  th e  m ethod g iv e n  i n  O rg a n ic  -S y n th e s e s^ *  The c y a n o a c e t ic  e s t e r  so  

p re p a re d  was co n d en sed  w ith  ace to p h e n o n e  a s  d e s c r ib e d  by S c h e ib e r  and
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h o e tep h en o ite  ( l 3 a * l  gram s) was m ixed w ith  84*3 gram s o f  

e y a a e a c e t lc  e s t e r *  A n i l in e - s in e  c h lo r id e *  p re p a re d  by t r e a t i n g  14*0 

gram s o f  a n i l i n e  w ith  20*5  praise o f  s i  no c h lo r id e *  was added and th e  

r e a c t i o n  m ix tu re  was h e a te d  f o r  12 h o u rs  l a  an  a l e c t r ! o a l l y - h e a t e d  

o i l* h a th  m a in ta in e d  a t  13$° • On th e  a d d i t i o n  o f  e th e r *  s o l i d  s in e  c h lo r id e  

was th row n  o u t  o f  th e  s o lu t io n *  th e  m ix tu re  was e x t r a c t e d  w ith  e t h e r  

and th e  e t h e r  s o l u t i o n  d r i e d  o v e r  an h y d ro u s sodium  s u l f a t e *  The e t h e r  

was e v a p o ra te d  on  th e  s team  h a th  and th e  r e s id u e  f r a c t i o n a l l y  d i s t i l l e d  

l a  vacuo* At 6 mm* * t h e  m a te r i a l  d i s t i l l e d  a t  157~15^°- F i f t y - f i v e  

and f o u r - t e n t h s  gram s o f  a  c o l o r l e s s  l i q u id  was o b ta in e d *  The y i e l d  was 

JO p e r c e n t  o f  t h e  t h e o r e t i c a l  amount* The p ro d u c t  I s  e th y l  2 - p h e a y i - l -  

p rep  o n e - 1- c y a n o - 1- e a rb o x y 1a t e  *

H y d ro ly s is  and s a t e r l f l e n t i o n  o f  e t h y l  2- p h e n y l - l - c y a n o - l - c r c p e n e - l -  

oarboxy  l a t e

T w enty-one and f i v e - t e n t h s  gram s o f  th e  c y a n o - e a te r  was p la c e d  

in  a  2 JO ml* f l a s h  f i t t e d  w ith  a  r e f l u x  c o n d en se r*  1 1 th  th o ro u g h  sn ak 

in g  th e r e  was f i r s t  added  1J  cc* o f  a b s o lu t e  a lc o h o l  and th e n  g r a d u a l ly  

a  c o o le d  m ix tu re  o f  1J  cc* a b s o lu t e  a lc o h o l  and 25  cc« c o n c e n tr a te d  

s u l f u r i c  a c id *  The m ix tu re  was h e a te d  f o r  5  h o u rs  on th e  s team  b a th  w ith  

f r e q u e n t  sh ak in g *  The f l a s k  was c o o led  w e ll  and sh ak e n  w ith  100 so* o f  

w a te r*  and th e n  e x t r a c t e d  w ith  two J O -c c . p o r t i o n s  o f  e th e r*  The e t h e r e a l  

e x t r a c t  was w ashed * i th  aqueous sodium  c a r b o n a te  s o l u t i o n  u n t i l  no lo n g e r  

a c id  and th e n  d r i e d  o v e r  an h y d ro u s  sodium  s u l f a t e *  The e t h e r  was e v a p o r a t 

ed  and th e  r e s id u e  f r a c t i o n a l l y  d i s t i l l e d *  The g r e a t e r  p o r t i o n  o f  th e  

ay axioms t e r  was re c o v e re d  unchanged* ic e to p h e n o n e  and m e lo n ic  e s t e r  w ere 

i s o l a t e d  and i d e n t i f i e d  r e s p e c t iv e ly  a® t h e  2 *4 -d ia l t r o p h e a y lh y d r a x o » e



34

and a s  til® dlamide* H y d ro ly tic  t r e a tm e n t*  t h e r e f o r e ,  s e rv e d  t o  c le a v e  

til® e th y len lc  l in k a g e  a s  b e fo re #

Isom® id eation  o f eth y l 4*bhesiyl«» A ^ o y ra co ila e*  ii*3«»dloarboaQrlate»

eth er and shaken with 30 -©• o f d ilu te  aqueous hydrochloric acid  (1*I) 

fo r  a period of 15 minute®* fh® aqueous layer  was separated and the  

oth er  layer was dried over sodium s e l f  at® and evaporated# Mi o i l  formed 

which on short standing c r y s ta l l iz e d  to  g iro  th lok  so lid  noodles# fie- 

c r y s ta l! !  sa tion  from 95 peraent e th y l a lcoh ol gar® an almost q u a n tita tiv e  

y ie ld  o f  m aterial (at* p . 46- 470) * 4 mixed m elting point o f th is  product

with th e  A f~pyrat©lim e, produced a considerable m elting poin t depression#  

The A 2-p y ra zo ila e  so formed* evolved n itrogen  only when heated to  

approximately 226° whereas th e  A *-py reco il ae evolved n itrogen  at 93°#

Preparation o f  e th y l  4~p hepy 1 - & 2-p y  r a s o l  1 ae-5  ,5~3 i  c a rb o x y  l a t e  *

Seven  gram s o f  t h e  A * -p y  ra c e  1 i  ne was d is s o lv e d  i n  20 oc# o f

j3*57 mg* sam ple  produced 37*94 «&* 302 
3 3 * 5 7  *i* * * 2 1 * 9 9  mg* %©

31*23 mg* sam ple  p ro d u ced  71*03 mg# 302 
3 1 .2 3  mg. * • 17*69 mg* Hg©

S a l e , f o r  0 * 62*04^1 H * 6 .2 5 S

Found? 0 « 62*22 a * 6 .3d  
6 2 .17  6 .3 5

t h e  i s o m e r ic a t io n  c o u ld  n o t  h av e  p ro c e e d e d  so  a s  t o  fo rm  a  

d o u b le  bond b e tw een  atom s 1 and  5* By a n a lo g y ^ *  th e  a l t e r n a t i v e  below

a ^ ^ 0 0 0 0 2 ^ 5  
*4— 5 9 ^

k » 4  " ° :2"s
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P y r o ly s i s  o f  e th y l  4 -p h e a y l-  A  - p y r a tQ i la s - 5 * 3 * d ic & r b o r a la tc *

2Twenty 5 ram# ©f th e  A  - p y r a s o l l a e  was p y ro ly s e d  u n d e r  aa

©a tm o sp h ere  o f  n i t r o g e n  a t  230-25& • A f te r  e l l  gee  © v o lu tio n  h a s  © eased • 

t h e  m a te r i e l  i t s  h e a te d  f o r  an a d d i t i o n a l  h o a r*  The e n t i r e  p y r o ly s i s  

reqa i r e d  t h r e e  h o a rs*  a f t e r  whloh th e  r e a c t i o n  m s s  had a  dark~ brow a 

c o lo r  and an  u n p le a s a n t  odor*  A v e ry  sm a ll p o r t i o n  o f  a  w h ite  c r y s t a l -  

l i n e  s o l i d  ( n e e d le s )  su b lim e d  and co n d en sed  on t h e  s id e s  o f  t h e  p y r o ly s i s  

tu h e « (a *  p .  2 2 3 -2 2 9 ° )•  The m a te r i a l  was shown t o  h e  a  4 -p h e a y l  p y r a s o le  

and aay  be sto co u n ted  f o r  by assum ing  so n s  h y d r o ly s i s  o f  th e  r a s o l l a e

e s t e r  d u r in g  t h e  h y d r o c h lo r ic  a c id - 3 s o n e r i r a t i o n *  and su b se q u e n t i e c a r b o s y -  

l a t i o n  on p y r o ly s i s *

a .30328I5 p aooo^ic h > oooa
CjHc -  6 -------------3 \  C$ 8 5  -  3 ------------3<" 3 4 8 5  -  3 ---------- 3v.

I I 300-3285 I \ 0003 I \ x c s
aa6 N ^ 8  — >  8 3 ^ * 8   >  w

H
C*He -  h ------  OH

I) N

N ^ *
H

The dark-brown liq u id  was th e n  f r a c t i o n a t e d  a t  red u ced  p re s s u re #

At a p r e s s u r e  o f  5  mm** a  l i q u i d  d i s t i l l e d  a t  1 4 2 -1 4 3 ° w hich on r e f r a c t i o n -

a t i o a  d i s t i l l e d  a t  141 -142° a t  a  p r e s s u r e  o f  5  The m a te r i a l  was

shown to  be i d e n t i c a l  w ith  th e  s o l e  p y r o ly s i s  p ro d u c t  o f  t h e  ^ ‘- p y r a s o i i a e #

21*01  mg* sample p ro d u ced  52*35 US* gG2 
21*01 mg* * * 13# lb  mg* Eg0

22*3? ag* sample produced 5b*34 mg* 00p 
22*37 mg* * * 1 J .3 3  «g* 8a 0

g a l e * f o r  S ^ i g O ^ i  0  « 6 3 * 6 3 fj a  » 6*921

Found? -7 * 66*65 s  * 7*01
63*73 6*3?



The m ateria l a pos i t iv «  t o s t  w ith tetraaltrom ethane

and ammono ly s i s  w ith  aqueous ammonia produced molonsmlde and a ee to -  

phenoae whioh was character!sod as i t s  2,4  ~dini t  ropheny Ihydrat one.

The r e fr a c tiv e  index o f the c o lo r le s s  liq u id  (1*5160) wee id e n t ic a l  

with th a t o f  th e  product p rev iou sly  prepared from the A1 -p y ra so lin e .

The Material i s ,  therefore, e th y l 2-pheayl-l-propane-i,1-dioarboxylate, 

The y ie ld  o f  the Material aeoorated for 34 percent o f  the starting  

material.

The remaining portion o f the liq u id  s o l id i f ie d  on 000l in g

to  produoe a ye llow ish  s o lid  assoo la ted  w ith a sw e ll quantity  o f  o i l ,

A fter removing most o f  the o i l  on a e la y  p la te , the now white so lid

m elted at 150- 155° ,  f e e r y s ta l l i s a t io n  from hen tone using Jforite far

d e o o lo r lta tlo n  produced c r y s ta ls  (*• p, 163-161®). Further r e o r y s te l-

l ls a t io n  from e th y l a lcoh ol by allow ing th e  a lcoh o l to  stand in  th e

r e fr ig era to r  fo r  12 hours, produced p la te s  (m« p, 164- 165°  )•

Carb on-hydrogen analyses were obtained,

23*82 mg* sample produced 53*29 Mg* COg
23*82 mg, * • 12*02 mg* 8*0

24*50 mg, sample produced 59*3? mg, CÔ
24 ,50  mg, * * 12*35 mg, EaC

Pound t C « 46*73 I  * 5*65 
66*68 5*64

The analyses correspond to  the em pirical formula Ot 9l t s l a09 ,

Kohler and S t e e le ^  report the compound eth y l 4•phenyl

p yraso le-3-earb oxylate  (m« p, 164-165°)

C alc, for  Gta Bta ®1|0a 5 C * 66*67l H * 5*56*

To fu rther e s ta b lish  the id e n t ity  o f t h i s  compound, th e

e s te r  was hydrolysed w ith aqueous a lk a l i ,  4-Fhenyl p y ra so le -3 -

oarboxyllo acid was produced (m, p, 252-253°) mm reported by Kohler



and S te o le # ^  Or pyrolyai* o f  t ill#  produet, dooarboxyl at I or occurred 

and i*-phenyl p y ra te ie  (*• p« we* obtained* The product waa

Id en tic a l w ith th e  4 -phenyl pyratole which subliaed during the p yrolysia  

of othyl k -phenyl- & ?-pyrate 1 ire  -5  * 5-d io  erbexy1 a t* •

The # « r l«  o f  reaction * , th erefore , any ho sunsnarl red a*

fo llow *:

M tm t
C«% *

COORt
C»a**

y c o o m  y C W E t
C ^ C M  —  Cv d K Z tfC / C*% CS----- C \

I |  > I | c o a st

mq* SB*
a%. aOH 
r e flu x c o% *

CO0B

/a traoo

eaR- - c ------ c - comt c-h. - c
! II J

KCV -H A- BCN / ■  +  X
'H »

C -  COOH



T. SVmAPl

1. The work o f  Box and Yoder was repeated and r e s u lt s  

id e n t ic a l  w ith  th e ir s  woro obtained , further attem pts to  e f f e c t  the  

condensation o f  the ©yelopropane-1.l-dio& rboxyli© ea ter  or th e  diamide 

to  fo n t the b arb itu rie  eeid  by employing a lk a lin e  e end easin g  agents were 

lik ew ise  without sueeess*

?• Cyolopropane-1.5-*P iro -P . 4* 6-triketo-liexahydropyrittid iae  

was syn th esised  by th e  reaction  between th e  diamide o f  oyolopropane- 

l . l -d io a r b o x y lle  aeld and o x a ly i ch lo r id e .

3« Attempts to  prepare e th y l eyelopropane-1, 1-d ioarboxylates  

hawing aXlphatlo or aromatie su b stitu en ts  on th e  cyclopropane ring  

were um siieeessfei*

.An attempt to  prepare e th y l ? -phenyl-oyclopropane-1 ,1- 

dioarboxylate by the p y r o ly s is  ©f e th y l b-phenyl- A* -pyras© line-3»3- 

dioarboxylate resu lted  in the formation o f  th e  corresponding ethylem le  

d e r iv a tiv e . i* e* . e th y l P -phenyl-1-propeae-l.1 -d ioarb oxy la te .

5* Ethyl b -p h en y l-A 1-p yrafto lin e-5 .3 -d iearb oxy la te  has 

been prepared.

b. Ethyl k -pheny 1 - A *-pyr a s e l in e -5 • 5 -d i©arboxylate has 

been prepared*

7* The p y r o ly s is  o f  e th y l ^ -p h en y l-A ?-pyra*©Xiae-5*5- 

dioarboxylate gave e th y l ?-pheayl-1 -propone- 1 . I-d ioarb oxyla te  and 

e th y l I*-phenyl pyraxole-3-oarboxylate.
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