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In tro d a c tio n

T ra n sp o rta tio n  d i f f i c u l t i e s  and blockade brought about 

by th e  war hare  caused a  s e r io u s  sh o rtag e  o f  d ry in g  o ils*  

Tung o i l  had been Im ported from Chinn, o i t l c l a  from  B r a z i l ,  

p e r i l i a  from Japan , and l in s e e d  mainly from A rgentina* As a 

consequence, co n s id e rab le  e f f o r t  has been d ire c te d  towards 

th e  sy n th e s is  o f d ry in g  o i l s  from non-dry ing  ty p e s , such as 

c a s to r  o i l ,  through d eh y d ra tio n , o r  from sem i-d ry ing  f i s h  

o i l s  th rough s a p o n if ic a t io n , d i s t i l l a t i o n ,  and s e p a ra t io n  

o f  th e  f a t t y  ac id s  In to  th e  d ry ing  and non-d ry ing  components, 

su seq u en tly  r e e a te r i f y in g  th e  d ry ing  a c id s  w ith  g ly c e ro l  o r  

p e n ta e ry th ito l*

Because th e  e x c e lle n t  d ry in g  p ro p e r t ie s  o f  tung  o i l  a re  

a t t r i b u t e d  to  the  con jugated  t r lo n e  s t r u c tu r e  o f  e le o s te a r io  

a c id ,  which c o n s t i tu te s  80 p ero en t o f i t s  f a t t y  a c id s ,  i t  has 

been thought a d v isab le  to  study  th e  d ry ing  p ro p e r t ie s  o f 

t r i e n s s  and t h e i r  polym ers in  general*

H is to r ic a l  Background

The sy n th e s is  o f po ly  u n sa tu ra te d  compounds was g iven  

added im petus w ith  K a r r e r 's  e lu c id a t io n  o f th e  s t r u c tu r e  o f 

V itam in A in  1931^* B efore th i s  v itam in  o r  i t s  p re d e c e sso r , 

c a ro te n e , o r  p ro -v ita m in  A, could be sy n th e s iz e d , i t  was 

n ec essa ry  th a t  methods be developed f o r  the  s y n th e s is  o f

1* K a r re r , K o rf, and Schopp, Helv* ohim* ac ta*  14,1431 
(1931); 16 , 657, 686(1933)
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it)
polyenes w ith  con jugated  u n sa tu ra tio n *

■ $ ' v  *uf%
t i t -

HpQ C-CHlClI
H Sc. ^6 -c h 3

CH* CH*
-Oi CII-CH j CH-01 wH-CHt

beta-C aro teno

H2C ch2
C CH* CHa

h 2 c '  o -c h ic h -o 1oa-on 1ch -c jca -o ag o s
H„i. .fi-CH,l£w\

“ 2

Vitamim A

A la rg e  body of l i t e r a t u r e  p e r ta in in g  to  th e  chem istry  o f 

po lyenes has been b u i l t  up i n  re c e n t years*  Root o f  th i s  has 

had as i t s  u ltim a te  g o a l th e  t o t a l  sy n th e s is  o f  caro tene* o r  

compounds o f a  s im ila r  na tu re*  She review s o f  Kuhn2  and Sobotka 

and Blooh^ a re  th e  b e s t  e n t r i e s  to  th i s  l i t e r a tu r e *

Compounds very s im i la r  to  ca ro ten e  have been sy n th e s ise d  

by Kuhn and ffa llen fe ls* *  In  t h e i r  method, which i s  th e  b es t 

a v a i la b le  f o r  h ig h  m o lecu lar w eight compounds, polyene se leno  

o r  th io  aldehydes were p rep ared  through r e a c t io n  o f the 

co rrespond ing  polyene a ldehydes w ith  hydrogen se le n id e  o r  

hydrogen sulphide* h'hen th e  su lphu r o r  selenium  was removed 

th rough  the  a c t io n  o f  m e ta ls  such as copper, two o f  the  p a re n t 

n u c le i  d im erised , and a  d ipheny l polyene w ith  an odd number

S* Kuhn, J* Chem* Coo*. 1938* 605
3* Sobotka and B loch , CM m r’Kev*, 34 , 435 (1944)
4 ; Kuhn and S a l le n f e lo ,  Angew* Chem*, 60, 703 (1937)
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( 3 )

o f double bonds re su lte d *  th e  s im ila r i ty  between compounds 

o f t h i s  type and ca ro ten e  i s  obv ious, b u t tbo d if fe re n c e  

re p re se n ts  a very  d i f f i c u l t  syn thesis*

H-CH:OH-CHO A ngs «.>. R-CHiCH-CHS A h20

Cu
R-CHiCH-CHS A SHC-CH*CH-K —v n-CHiCH-CH:CH-CHtOH-B

Three o th e r  sy n tn eses  f o r  sym m etrical d ipheny l po lyenes 

can be found in  th e  l i t e r a tu r e *  Kuhn2 has d e sc rib ed  the  

re d u c tio n  o f d ipheny l polyene g ly c o ls , such as dlhydroclnnam oln, 

to  the  co rrespond ing  d ipheny l p o lyenes , in  th i s  in s ta n c e  

d iph en y l h ex a trien e*  P g l^  i n  e th y l  e th e r  was used a s  the  

red u c in g  a g e n t# and th e o r e t i c a l  y ie ld s  were obtained*

OH OH P*XA
Ph-CHi CH-CH-GH-OHj CH-Ph — ** Ph-CH: CH-CHs CH-CH: CH-Ph

There i s  no re fe re n c e  to  t h i s  re a c t io n  in  th e  p u re ly  a l ip h a t ic  

s e r ie s*

b ipheny l po lyenes w ith  e i t h e r  an even o r  odd number o f 

double bonds have been sy n th es ized  th roagh  the  P e rk in  reac tio n *  

In  t h i s  manner two mols o f phenyl polyene aldehyde have been 

condensed w ith  su o o in lo  ac id  in  the  p resen ce  o f  le a d  o x id e , 

a c e t ic  a c id , and a c e t ic  a n h y d rid e s*6 * In  every lnu tanoe a  

d ipheny l polyene w ith  on even number o f double bonds was

JCuhn and f t in te r a te ln ,  K e lt .  Chlm* A ota* ,11 ,87 ,116 ,144(1988) 
6 * B em hauer, Woldan, Heubauor, Xrrgang, P robn ick ,and  Skudrzyk, 

J* P raot*  Chem*, 155. 310 (1940)} Bloohem* Zeit*  £49. 199; 
251, 173; 254, 434“T l9 3 8 )f 266, 197 (1933)J 526, 4T*(1936)
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U )

iso la te d *  tJfiing e s s e n t ia l ly  the a an 6  r e a c t io n ,  Hahn and 

Orundmann^ have p rep ared  a  s e r ie s  o f d ipheny l po lyenes w ith  

an odd number o f  double bonds by s u b s t i tu t in g  dihydromuconic 

ac id  f o r  uacoinic*

£ It-CHlCH-CHO * E00C-CH2 -Cn2 -000n — *

R-CHICH-CHiCH-CHtCH-CH t CH-R * £H20 1  ZCOz

2 R-CHlCn-CHO * HOOC-CHj>-CH*CH-CH2-COOH — *

R-CHiCH-CHlCH-CHjCn-CHlCH-CHtCE-R * 2 E ^  * ECOg

A g re a t  number o f  mono end d ip h en y l polyenes a re  a v a ila b le  

th rough th e  G rignard  sy n th es is*  Kuhn and coworkera* * 3  h a te  

shown th a t  the  norm al r e a c t io n  tak es  pl&oe between u n aa tu ra ted  

a ldehydes and b en sy l O rignard reagent*  The o a rb in o ls  r e s u l t in g  

from th ese  r e a c t io n s  a re  re a d i ly  dehydrated  to  .polyenes w ith  

a  2  p e rc e n t s o lu t io n  o f p -to lu en e  s u lfo n ic  ao id  in  ether®*

I t  i s  o b tio u c  th a t  th o se  re a o tio n s  can le a d  to  many sym m etrical 

o r  unsyn m etrica l po lyenes in  e i th e r  the  arom atic  o r  a l ip h a t i c  

s e r ie s*

(JHg-Ph H£ 0
R-CHiCH-CHQ 1 Ph-CH2EgBr — * R-CHlCH-g-QEgBr — ♦

OH
R-CHiCH-OH-CHg-Ph

OH -  HoO
R-CHiCH-CH-C%-Ph R-CH:CH-CHi CH-Ph

7* Hahn and Grundnann, Bcr*, 69, 1757 (1926)
8. Kuhn and Walienfela, Ber.,~70, 1331 (1937); 71, 1889 (1938)
9* Kuhn end Grundmann, Ber*, 717 44£» (1928)
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She Knoevenagle condensation  i s  perhaps th e  most u s e fu l  

re a c tio n  which has te e n  developed in  th e  polyene se r ie s*  S h is  

re a c tio n  fu rn is h e s  the  polyene a ld eh y d e s( b a s ic  m a te r ia ls  f o r  

most o f th e  o th e r  syn theses described*  Kuhn and Orundmann^® 

have ob ta in ed  a s e r ie s  o f v ln y len e  homologs o f cro tonaldehyde 

w ith  Up to  B conjugated  double bonds through su ccess iv e  

condensations o f  ace ta ldehyde i n  th e  presenoe o f ac id  amine 

s a l t s  os c a ta ly s ts *  I t  i s  o f i n t e r e s t  to  n o te  th a t  in  th i s  

vork  Kuhn and Orondmann d isco v ered  th a t  the  e s s e n t i a l  c a ta ly s t  

f o r  the  Knoevenagle r e a c t io n  was an a d d  amine s a l t ,  and n o t 

the  f r e e  amine a s  had been p re v io u s ly  supposed*

amine
H-CHsCH-CHO 1 H-C-CHQ Xt-CH; CH-CHiCK-CHO *

3  s a l t*  4

171th  the polyene aldehydes as s t a r t i n g  m a te r ia l ,  i t  i s

p o ss ib le  to  o b ta in  m onocarboxylio a d d s  in  any o f  th re e  ways,

the moat d i r e c t  be ing  o x id a tio n  o f  th e  aldehyde w ith  s i l v e r

oxide6**1 * I f  th ese  some aldehydes a re  condensed w ith  m alonlo

aoid in  p y r id in e ,  the  polyene m onocarboxylio a d d s  w ith  one

more double bond and two more carbon atoms a re  obtained*

COOK p y rid in e  COOH -  CO©
K-CHsCH-CHO * KqC ------> H-CHlCU-CHjfc — *

COOH 6 ooh

R-CKj CH-CHsCH-COOH
12In  th i s  manner Kuhn and Grundmann have p rep ared  compounds o f 

the  type CH^(CHtCH)n C00H w ith  n  a s  la rg e  a s  0* The d ec a rb o x y la tlo i

10* Kuhn and Grundmann, B er*, J70, 1218, (1927)
11* i le lc h s te in ,  Ammann and T r i v o l l i ,  Helv* Chim* io t a * ,  15 ,

261, 1074 (1932) - ~
12* Kuhn and Grundmann, B er*, 70, 1318 (1937)
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( 6 )

oocars spon taneously  in  the course of re a c tio n  when the  low er 

members o f the s e r ie s  a re  being prepared* I t  i s  n ecessary  in  

the case  o f the  h ig h er members, howevor, to decarboxy la te  tho 

d icarboxy a c id  by re f lu x in g  in  a c e t ic  ao id  and a c e t ic  anhydride* 

The th i r d  sy n th e s is  f o r  polyene monocarboxylio ac id a  

in v o lv es  the  R eform atsty re a c t io n  w ith  polyene aldehydes and 

ethylbrom&oet&te* In  th la  manner, th e  c ie - tr a n a  p a i r s  o f 

3 -m o th y lo c ta tr ie n io  ac id  and 3 ,7 -d im e th y lo c ta tr ie n ic  a c id  

were p repared  a f t e r  d eh y d ra tio n  o f the  ca rb in o la  ob ta in ed  

from c ro to n y lid en e  acetone and 6 -m o thy l-3 #fi-heptadiene, 

respective ly*® »14*

2 n
R-CHiCK-CIIO A CHyBrCOOSt ---- >ft

R-CH;CH-CHjCH-CQOEt

In  some in s ta n c e s ,  the d eh yd ra tion  o f the in te rm ed ia te  hydroxy • 

a c id  i s  a tten d ed  w ith  d eca rb o x y la tio n  and the p ro d u c t is o la te d  

i s  a po lyene hydrocarbon*®*

Kuhn and Grundmann have p repared  a a e r ie s  o f dlc& rboxylio  

a c id s  u s in g  a f a i r l y  com plicated  sy n th e s is  which they 

gene r a l i zed7 They u t i l i z e d  a s  s t a r t i n g  m a te r ia ls  the  

polyene m onocarboxylio e a te r s  o f  one le s s  double bond than  

was to  be p re se n t in  the  f i n a l  m olecule* These wore condensed 

w ith  o x a lic  e a te r  in  th e  p resence o f  potassium  ethpx ide  o r  

p y r id in e ,  y ie ld in g  an oxalo -po lyene cu ter*

13* Jfisch e r and Lowcaberg, in n * , 494, 263 (1932)
14* Kuhn and H o ffe r , B er* , 6 fi, GS1 (1932)
15* Kuhn and Grundmann, B er* , 69, 1979 (1936)

H20 OK - %<
 * a-CHiGH-G-CHjiCOOEt

H
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(V)

p y rid in e  0
EtOO(MCHtCH)n-C% * EtOOC-COOEt —------- >• EtOOC-(CU:Cn)nCIl£0<-COOKt

She eno l forzu o r th is  compound was a c e ty la to d  w ith  a c e t ic  

anhydride and reduced w ith aluminum amalgam*

H OH
EtOOC-(CHiCH)n-OiO-OOOEt * CH3 C0-0~0C-CH3  — ►

H OAc Al-Hg OAc
EtOOC-(CHtCH)n-QtC-CQOEt —  — > £tOOC-CU£-(CHlCH)n-CH-COQEt

HB

When tho p roduct of th ese  r e a c t io n s  was tre a te d  w ith  aqueous 

o r  a lc o h o lic  a lfc u li, the f r e e  d ic a rb o x y lie  po lyene , o r  i t s  

d i e s t e r ,  vsue ob ta ined  through removal of th e  elem ents of 

a c e t ic  a c id  and o u te r in te rch an g e  w ith  tho so lven t*

OAC KQK
EtOOC-CHg- (CHl CH)n-CH-C00£t E00C-(CIXlCtt)a -CHlCH-C00H

H£0

Of more i n t e r e s t  to  th e  p re se n t in v e s t ig a t io n  th an  tho 

p reced in g  m a te r ia l ,  which was d ire c te d  towards th e  sy n th e s is  

o r c a ro te n e , i s  the s y n th e s is  o r p u re ly  a l ip h a t i c  po lyenes 

w ith  s p e c ia l  re fe re n c e  to  the a l ip h a t i c  tr ie n e s*  To c o r r e la te  

the  sy n th eses  in  the  a l ip h a t i c  s e r i e s ,  i t  m ight be w ell to  

re fe r /o n c o  ag a in  to  t h e i r  s y n th e s is  from polyene o a rb ln o la ^ * ^  

and t h e i r  appearance ae by -p roduc ts  in  the sy n th e s is  o r mono- 

c a r  boxy l i e  po lyenes through th e  heformat&jcy synthesis^® *

Thermal d ehyd ra tion  and dchydrogenatioa of 1 ,2  g ly c o ls  

y le ld 3 , a long  w ith  a complex m ixture o f o th e r  m a te r ia ls ,  a 

c e r ta in  amount o f polyeno* Thus U rion* 6  ' f i r s t  p rep ared

Id* U rlon , Ann* chim*, (1 1 ) , 1 , & (1934)
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1 ,6  d im e th y l-h e x a tr ie n e -1 ,3 ,6  through therm al decom position 

oX d ip ropy lene g ly c o l over copper*

OH OH
CH3 -CH1CH-CH-CH-CH: CH-CH3  - - - - - - -  CH3 CH: ClI-CHiCH-CH:CH-CH3

Q uite  s im ila r  In  n a tu ro  to  th is  sy n th e s is  i s  one r e f e r r e d  to  

by X harasch, fludenberg, and S te rn fc ld 17. They c i t e  the  re d u c tio n  

o f u n sa tu ra te d  carbonyl compounds to  the  p in a c o lc , rep lacem ent 

of the  hydroxyls w ith  ha lo g en , and removul o f the  halogen w ith  

s in e  as a  g e n e ra l sohemo which, however, does n o t fu rn is h  

s a t i s f a c to r y  y ie ld s*  I n  the  same work those a u th o rs  re p o r t  

a t r i e n e  sy n th e s is  which seems Quito g e n e ra l whenever the  

ro a o ta n ts  a re  a v a ilab le*  A f te r  a study  o f many p o s s ib le  

debydrohalogenating  a g e n ts , they determ ined th a t  eodumide 

in  l iq u id  ammonia caused th e  condensation  o f a l l y l  h a lid e s  

and s u b s t i tu te d  a l l y l  h a l id e s  in  such a mannor th a t  two mols 

o f hydrogenhalide s p l i t  o u t ,  and a  conjugated  t r ie n e  was 

produced*

H&IIIU
R-CH*CH-CHpBr * B rfJHC-CH:CH-R —  % R-CH:CH-CH:CH-CH:CH-R

L hh3

Y ie ld s  a re  good, and t h i s  i s  undoubtedly th e  b e a t sy n th e s is  

whenever th e  p ro p e r a l l y l  h a l id e  i s  av a ilab le*

S evera l a ttem p ts  have been made to  dohydrate  the  o le f ln -  

1 , 4 -g ly c o ls  produced from ac e ty le n e  dimagneeiumbromide and

17* Xh&rasch, Hudenberg, and C te rn fe ld , J*Am*Chem*Soc*, 61,
2318 (1939)j 6 E, £034 (1940)
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( 9 )

a l ip h a t ic  carbony l compounds* In  every in s ta n c e  cave one the 

r e s u l t  has been a s u b s t i tu te d  d ihyd ro fu ron^8* The su c c e s s fu l 

sy n th e s is  o f 2 , 6 *d im othy lhexatriene by Kharash u t a l 1 7  th rough 

th e  sodamide condensation  has c a s t  co n s id e rab le  doubt upon 

tho sy n th e s is  o f the same compound through dehyd ra tion  of 

£ ,6 -d in e th y l-£ ,5 -d ih y d ro x y -3 -h ex en e  w ith  aqueous h y d ro ch lo ric  

a c id  a t  93° f o r  e ig h t d a y a ^ ,  buxfc 0f  evidence ooems

to  in d ic a te  th a t  dehyd ra tion  o f a l i p h a t i c  o le f  i n - 1 ,4 -g iyw ols 

i s  n o t fe a sa b lo  a s  a  t r ie n e  sy n th es is*  Kuhn and f ta l le n fe ia ,  

however, have rep o rted  ond such deh y d ra tio n  in  the arom&tio 

s e r i e s 8. I t  i s  p o s s ib le  th a t  a t e r i c  c o n s id e ra tio n s  p rev en t 

the  fo rm ation  o f phenyl s u b s t i tu te d  d ih y d ro fu ran s , making 

the  t r ie n e  sy n th e s is  p o ss ib le*

Sem i-hydrogenation o f  o u b a tltu te d  aoe ty lenoa

«hen s u b s t i tu te d  o r  d i-a u o a t l tu to d  aco ty lo n cs  a re  

hydrogenated i n  the presence o f p la tinum  b lack , th e re  seems 

to  be no erid en o e  o f & stepw ise  reac tio n *  In s te a d  tho r e a c t io n  

proceeds d i r e c t ly  to  the  s a tu ra te d  compound, and, i f  i t  l a  

In te r ru p te d  a f to r  the a d d it io n  of one e q u iv a le n t of hydrogen, 

a m ixture o f  a c e ty le n e , o l e f in  and s a tu ra te d  hydrocarbon i s  

o b ta in e d ^ » ^ *  I f  c o l lo id a l  pa llad ium  la  used, i t  becomes 

p o s s ib le  to  o b ta in  good y ie ld s  o f th e  o le f in s  by h a l t in g  tho

18* Blom ^ulat and l ia rv e l ,  J* Am* Chem* Sac*, 6 6 , 1668 (1933) 
19* Bourguel and humbaud, Bull* Boo* Chiu*, («T, 47, 173(1930) 
£0* B ourguel, B u ll ,  Boo* Chim*, (4 ) ,  41 , 1443, 14TB (1937)
£1* I;upont, Compt* Bend*, 136, 1633 (1713)
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£ 0  to  2 8 ,in o

r e a c t io n  a f t e r  one mole o f hydrogen has been absorbed 

T h is  s e l e c t i v i t y  i s  n o t duo to a uiore ra p id  re d u c tio n  o f tho 

a c e ty le n e  compound than  th a t  o f  the  correspond ing  o l e f i n , f o r ,  

in  a one c a se s , {conoaubatitu ted  a c e ty le n e s ^ ,  a r r y l  

a c e ty le n e s 24 *5̂ ,  a o e ty le n ic  a lo o h o ls  and some unsym m otrical 

a c e ty le n io  g ly c o ls25) tho  o le f in s  reduce as ra p id ly  o r  even 

more ra p id ly  than  the  ace ty lenes*

Tho s e le c t iv e  p ro p e r t ie s  a s so c ia te d  w ith  c o l lo id a l  

p a llad iu m  a re  a lso  e x h ib ite d  by Raney n ic k e l  and a s im i la r  

c a ta ly s t  p repared  from an iro n  aluminum a l lo y 2^*31*32*33,

F a r ia s *54 co n s id e rs  th a t  tho s e le c t iv e  a c t io n  i s  conneoted 

w ith  p r e f e r e n t i a l  a d so rp tio n  o f  the  ac e ty le n e  upon th e  g u rfao e  

o f th e  c a ta ly s t*  Because no o le f in  may be adsorbed w h ile  th e re  

i s  any a c e ty le n e  p re se n t to  cover th e  c a ta ly s t  s u r f a c e ,  the 

r e a c t io n  must p roceed  in  steps*

In  c o n tr a s t  to  e a r l i e r  l i t e r a t u r e ,  Sourguol and h is  

s tu d o n ta 2 2 *2 2 *2 5  have shown th a t  th e  product o f sem i- 

hyd rogenation  o f  a  d ls u b a t l tu te d  o le f in  w ith  c o l lo id r ' 

p a llad iu m  on s ta r c h  i s  alm ost alw ays the  c is  form* As a  con* 

sequence, B ourguel2 2  has suggested  th a t  the  prim ary p ro d u c t

22• D ourgue l, Ball*Soo*Chim ., (4 ) ,  46 , 1067 (1929)
£3* Ib id*  oT, 263 (1932)
24* Boargue1 and Oredy, Coppt* Rend*, 169, 767 (1929)
26* Oredy, B ull*Soc• Chim*, (6 ) ,  2 , IO L T I’1936)
26* IChrash, b a l l in g ,  and liayo, /TAm.Cheo.Soc*, 47 , 1147 (1926)
27* B a a l, B er*, 42 , 3930 (1909)
£8 * S h e r r i l l  end id a tlack , J*Am*Chem.Soo*, 69, £134 (1937)
£9* Z a lk in d , Vishnyakov, and Horev, J.Gen.cnern.(USSR), 3 , 91, (1933) 
20* Dupont, Bull*Soo*Chim*, (6 ) ,  3 , 1030 (1936) “
31. Campbell u n d o 1Connor, J.A m .cH ea.Soc., 61 , 2897 (1939)
32* P a u l and H i l ly ,  Compt* Rend*, £06, 608 TX938)
23* Thompson and W yatt, J.Am.Chem.uoo., 62 , 2666 (1940)
34* F a rk a s , Trans* Faraday C oo., 36 , 906~Tl935)
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of ouch a aem i-hydrogenation  i s  tho c ia  iaom er, ana th a t  

pro longed con tuo t o f th la  w ith  th e  c a ta ly s t  r e s u l t s  in  isom er­

iz a t io n  to  the  trim s f o r a .  The work of Campbell and £by and 

Dupont 3 0 »3 5  in d ic a te s  th a t  th e  same c o n s id e ra tio n s  ho ld  when 

Raney n ic k e l  i s  used as  th e  c a ta ly s t .

There doee no t seem to  have been a sy s tem a tic  study  o f  

th e  e f f e c t  o f  th e  v a rio u s f a o to r u ,  such as c o n c e n tra tio n  o f 

c a ta ly s t  o r  ao e ty len e  d e r iv a t iv e ,  upon th e  r a te  o f hydro­

g en a tio n . O tt and S c h r o a te r ^  have In v e s tig a te d  the e f f e c t  

o f poisoned c a ta ly s t s  upon the  u te r ia c h o n ic a l  course o f the 

r e a c t io n  and have concluded t h a t  th e  more a c t iv e  c a ta ly s t s  

produce more of the  c ia  Isom ers, b a t t h i s  i s  p robab ly  ex p la in ed  

by the  concept advanced by B ourgel above.

P re se n t In v e s t ig a t io n

R e su lts  and D iscussion

X new sy n th e s is  o f p o te n t i a l  g e n e ra l i ty  has been 

developed f o r  sym m etrically  s u b s t i tu te d  t r i e n e s .  T his i s  

expected  to  be o f  s p e c ia l  va lue  in  the  p ro d u c tio n  o f  h igh  

m olecu lar w eight sym m etrical t r i e n e s ,  such as 3 ,6 ,7 r d e e a tr le n e , 

which has been sy n th e s iz e d . The u y n th es ls  in v o lv es  the  p re p a ra tio n  

of acotylene-dlBm gneslum brom lde through in te r a c t io n  o f  a c e ty le n e  

and two c o la  o f otbyl-magneslumbromlde* T h is , In  tu rn ,  i s  re ao ted

36. Campbell and 2 by, J .lm .C hsm .S oa., 63, 2l6,B6b3 (1941)
26. O tt and S c h ro e te r , B e r . ,  60, 6 £4 (Tv£7 )
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w ith  two c o ls  o f  aldehyde o r  sym m etrical ketone '  and the  

p ro d u c t, on a o e ty lo n o - l ,4 -g iy o o l,  aem i-hydroganated to  tho 

corroopoadiag  o le f in  glycol®^ * ^ *  Because th o se  o le f in  

g ly o o la  i n  g e n e ra l do n o t dehyd ra te  to  t r i e n e s ,  b a t r a th e r  

to  d ihy d ro fu ran a18 , the 1 , 4 -d ih a lo o le f ln a  wore prepared  

by re a c t in g  tho g ly c o ls  v /ith  anhydrous h y d ro g en ch lo rid e , 

and oubaetiuently dehydrohalogenating  by r e f lu x in g  in  p y rid in e  

to  y ie ld  the s u b s t i tu te d  tr ie n e *

In  tho couroo of th e  above work, on in v e s t ig a t io n  o f 

th e  e f f e c t s  o f c e r ta in  v a r ia b le s  on tho r a te  o f sem i- 

hydrogenation  o f 4 ,7 -d ihydroxy  deoono-b was made*

A ootylens dim agneolunbronlde

.T h is  compound was f i r s t  p repared  by J o a i te c h 5 7  by 

p a s s in g  a c e ty le n e  through an e t h e r l a l  s o lu t io n  o f e th y l  

magneslumbrooide a t  room tem pera tu re  u n t i l  tho  low er of 

th e  two la y e rs  which were formed no lo n g er in c re a se d  in  

volume* The p roduc t of t h i s  re a c tio n  i s  e x c lu s iv e ly  the 

dimagnefllujnbroaiide, acco rd ing  to  the eq u a tio n  below, a lthough  

i t  i s  p o ss ib le  to  p rep are  tho mono mugneuiuabromide by 

v a ry in g  th e  cond itions*

2 CgBg&gBr 1 HCtCIl — > B r l ig C iC ^ r  * 2 G£H6

I t  aus f i r s t  no ted  by J o s l ta c h ,  and confirm ed by o th e r s ,  th a t  

i f  a c e ty le n e  was passed  th rough  the  e th y l  G riguard  f o r  too

37* J o s i t s o h ,  Bull.SoQ.Chim *, (3 ) , 32, 652 
32* Dupont, A n n .C h im .P h y , (8 ) ,  30, 486 (1813)
39* Sulkind and B essonova, J.P hy t.uhem . (USSK), 53, 284 
40*. B ourguel, Conpt.Kend*, 180, 1764 (1926)
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long  a period  o f tim e , the  low er la y e r  becamo p as ty  and 

d i f f i c u l t  to  handle*

In  the  p ro aen t in v e s t ig a t io n  i t  was found th a t  tho

b e s t y ie ld s  o f th e  ac e ty le n e  d i-O rig n ard  re a g e n t were

ob tained  when a  50 p e rc e n t excess o f a c e ty le n e  was passed 

in to  the s o lu t io n  o f  e th y l  O rignard and the r e s u l t in g  

m ixture allowed to  s tan d  overn igh t*  I t  was a ls o  noted 

th a t  tho a d d it io n  o f ohiorbenzene to  a r e a c t io n  m ixture 

o f two la y e rs  caused the  fo rm a tio n  o f  a  homogeneous 

so lu tio n *  S h is  led  to  an in v e s t ig a t io n  o f the  e f f e c t  o f 

chlorbenzene upon the  reac tio n *  I t  was found to  he an 

e f f e c t iv e  so lv e n t f o r  an ac e ty le n e  d i-O rig n ard  th a t  had 

been J e lle d  th rough excess use o f a c e ty le n e , hut o th e r ­

wise d id  n o t a f f e o t  tho reac tio n *

A cetylene g ly c o l

A f te r  the  p ro p e r amount of a c e ty le n e  had been passed  

through the  e th e r  s o lu t io n  o f e th y l  G rignard , i t  was 

allowed to  s tand  o v e rn ig h t b efo re  a d d itio n  of the  carbonyl 

component* In  th e  p re p a ra tio n  o f 4 ,7 -d ihydroxy  decyne-5 i t  

wan found th a t  the  boat y ie ld s  were o b ta in ed  when f re s h ly  

d i s t i l l e d  bu ty raldehyde was added very  s low ly , w ithout 

d i lu t io n ,  to  a la rg e  b a tch  (1*5 moles o r  more) o f soo ty lone 

C i-G rignard  and the  complex allow ed to  s tan d  a t  l e a s t  £ 4  

hours* When te tra m e th y l b u ty n ed lo i (from I  and acetone) was
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p re p a red , y ie ld s  were b e s t from  sm all b a tc h e s , w ith  h y d ro ly s is  

n ecessa ry  before  the complex was 1& hours old* V a r ia tio n  o f 

the  method of h y d ro ly s is  had l i t t l e  e f f e o t  upon the  y ie ld  of 

4 ,7 -d ihydroxy  deoyue-5, but In  tho case o f te trw a e th y l 

b u ty n ed io l3 8  good y lo ldu  could  only be ob ta in ed  I f  ammonium 

c h lo r id e  were used to  deaoupose tho complex* T his I s  un­

doubtedly  because o f tho g re a te r  I n s t a b i l i t y  of a  t e r t i a r y  

a lc o h o l In  the  presonoe o f acid*  In  e l th o r  case  th e  m ix tu re  

was kep t co ld  during  h y d ro ly s is  by moans o f craokod loe*

A fte r  th e  bptyraldehydo complex had been s t i r r e d  w e ll f o r  

h a lf  an  hour In  d i lu te  su lp h u ric  a d d ,  th e  o rg an ic  la y e r  

was s e p a ra te d , washed, and c a r e fu l ly  n e u tra l iz e d  befo re  

removing th e  excess e th e r  and d i s t i l l i n g  under vacuum*

CH3 CH2 CHs CH0 a B rilg C tC U g B r A OHCCHgCHgCHr? ~ v

CHaCH«CHp C H -0! 0 -CUCH£ CHp CH«
A OilgBr OMgBr s  3

CSaCH^CH-OH-C! O-CHCH^CSpCK^ A H2 0  —  w
3  “ 2tolg3r SilgB? 2 3  2

CH,CH£ CE£ 9H-C!C-9HCHpCHpCH» A Z  ZIgBrOH 
3  OH OH 

I I

In  t h i s  m anner, o v e ra l l  y ie ld s  o f  70 p e rc e n t o f tho a c e ty le n e  

g ly c o ls  a re  n o t unusual when working w ith  carbony l compounds 

of seven oarbon atomol^*

O le fin  O lycol

The eea i-h y d ro g o n a tio a  o f the  a c e ty le n e  g ly o o ls  has
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p re v io u s ly  boon a t  tidied w ith  r e s p e c t  to  tho c te r io -c h e m ic n l 

a sp e c ts  oi' tho  reac tio n *  la .jaany ca ses  e i th e r  the  c ia  o r  

tr&na isom er o f th ese  coopoundo may be is o la te d  in  th e  pu re  

s t a t e  by suitable* choioe o f  th e  method of hydrogenation*

Thus, ra p id  c a ta ly t i c  hydrogenation  in  the  presence o f honey 

nicfcol y i e l d s ,  in  g e n e ra l, p r a c t ic a l ly  pure c ia  iuoner* S ince 

th e  a l i p h a t i c  c ia  compounds a re  in  many in s ta n c e s  <*uito 

r o a ia ta n t  to  iso m e r is a tio n , i t  i a  p o s s ib le  tn a t  t h i s  con* 

f ig u r a t io n  m ight bo re ta in e d  under tho m ild oond itionu  of 

th e  rem ainder o f the  process*

There does n o t seem to  be any d a ta  on tho e f f e c t  o f the  

many v a r ia b le s  upon the r&to o f  re d u o tio n  o f th e  a c e ty le n e  

g lyco ls*  T h erefo re  an in v e s t ig a t io n  o f  th i«  type was d e s ir a b le  

i n  view o f th e  h lghor p u r i ty  o f o is  laomor ob ta ined  upon 

ra p id  re d u c t io n , and th e  p o s s ib i l i t y  th a t  some a d d i t io n a l  

l i g h t  might be shod on tno mechanism o f the  re ac tio n *

g f fo o t  o f  o a ta ly a t  amount on sea l-hyd rogC natlon  r a te  o f 

4 . 7 * dihydroxy flecjne*5, I I

The d a ta  were ob ta ined  in  tho u su a l manner by fo llo w in g  

tho  p re s s u re  change o c c u rrin g  d u rin g  tho course o f hydrogenutlon* 

Tha hydrogonato r used wus a i n i  l a  r  to  th a t  u o se n b e d  in  O rganic 

S y n th e s i s ^ ,  and was c a lib ra te d  w ith  m ulelo a c id  and p la tin u m  

b lack  c a ta ly s t*
■ ■I. ■■■   I .  I .  H .  ■■     .................... ... ................................................................ «  Mi l   ....................

41* Gilman and B la t t ,  O rg .3 y n ., V ol. 1 , p* 01 (h ile y  & Sons) 
Second I'd.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(16 )

Raney n ic k e l  was th e  c a ta ly s t  used In  tho re d u c tio n  of 

4.,7-Clhydroxy decyne- 6  to  tho corresponding  o le f in ,  aoeo id ing  

to  the equa tion  below.

Hi
CH«GU CII CSC! CCHCHoOHpCH;. * Ho —  > CSaCH£CIUCSCHl CSCSCKpCS.CHa 

2 2 %  OH 2 £ 35 * 3 "OS OS £ 2 3
I I I

An & m atto r o f convenience, the  c a ta ly s t  was u t i l i s e d  no a 

suspension  in  95 p e rc e n t e th y l  a lc o h o l. To cake a ru n , i t  

was then  only  nececuery to  m eaturo a volume of su sp en sio n , 

a f t e r  v igo rously  shaking  th e  s to ck  b o t t l e ,  and adu i t  to  a 

e o la t io n  o f 0*1 moles o f  4 , 7-dihydroxy decyne- 6  i n  95 p e rcen t 

a lcoho l*  Tho volume o f  a lc o h o l was then  a d ju s te d  so th a t  tho 

t o t a l  a lc o h o l added was 150co* Such run  was made under an 

i n i t i a l  p re ssu re  o f  15 p o l o f  e l e c t r o ly t i c  Hydrogen.

The d a ta  a re  p re sen ted  in  the  form o f  F ig u re s  1 and E 

which show the :to les o f Hydrogen absorbed v ersu s  the  tim e 

o f  re ac tio n *  Each curve in  th o se  f ig u re s  re p re s e n ts  a  

v a r ia t io n  in  the  amount o f  c a ta ly s t  p re s e n t ,  w ith  a l l  o th e r  

f a c to r s  constan t*  The b reak  in  the  curves a t  th e  sem i- 

hydrogenation  p o in t i s  e v id e n t , a lth o u g h  the  re a c t io n s  

wore n o t c a r r ie d  to  the  com pletely  s a tu ra te d  d eo an e-4 ,7 -d lo l*

Each carve i s  l i n e a r  over th e  m iddle p o r t io n  o f  the  

r e a c t io n ,  and th i s  s e c tio n  io  tak en  as  re p re s e n tin g  the  

In h e re n t r a t e  o f  re a c tio n *  The s lo p e  o f  each curve was 

determ ined by the  g ra p h ic a l method which wao thought to  be 

a c c u ra te  enought to  re p re s e n t  the  data*  These s lo p e s , o r  r a t e s ,  

a r e  p re sen ted  in  T able 1*
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Table 1

Amount o f C a ta ly s t 
(a s  #rama o f dry Hi)

0 .13

H ydrogenation Hate 
(moles por D in*)

0.03039

0.27 0.00167

0 .63 0.00262

0 . 0 0 0.00522

1.60 0.0114

£.67 0.0123

4 .0 1 0.0123

I f  th e  r a te s  o f Table 1 a re  p lo t te d  a g a in s t  th e  amount 

o f c a ta ly s t  which each r e p re s e n ts ,  an in t e r e s t in g  cu rv e , 

ykgure 3 , i s  o b ta in e d . I t  i s  e v id e n t from F ig u re  3 th a t  

th e re  i s  a  p o in t  beyond which a d d i t io n  o f more c a ta ly s t  

does n o t in o rea so  tne r a te  o f r e a c t io n ,  whereas below th i s  

p o in t the  r a te  i s  very  n e a r ly  l i n e a r  w ith  in c re a s in g  amount 

o f c a ta ly s t*

A lo g io a l  ex p la n a tio n  o f t h i s  phenomenon m ight be th a t  

as long  a s  hydrogen i s  capab le  o f  d is s o lv in g  in  the  l iq u id  

phase a t  a  r a t e  in  excess o f th d t ; .a t  which i t  i s  used in  the  

hy d ro g en a tio n , th e  n lo k e l s u rfa c e  a v a i la b le  la  th e  c o n t r o l l in g  

f a o to r  in  th e  hydrogenation  r a t e .  I f ,  hovsevor, m o r e l  i s  

added in  such an amount th a t  h yd rogenation  becomes very  

ra p id ,  then  th e  r a te  a t  which hydrogen d is s o lv e s  in  tho 

l iq u id  phase becomes tho u lo*  s te p  which c o n tro ls  the  

re a o t io n  r a t e .  S ince th i s  would bo determ ined  by the  hydrogen
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p re s s u re ,  which la  m ain tained  e q u iv a le n t i o r  a l l  experim en ts , 

th e  f l a t  p o r tio n  o f the  curve would be expected*

E ffe c t  o f  d i lu t io n  on oem l-hydrogenatlon  r a te  o f 

4 t7-dfhydroxy docyne-&

These d a ta  were c o l le c te d  in  the  manner d e sc rib e d  above 

and a re  p re sen ted  in  F ig u re s  4 and S* She e s s e n t i a l  f e a tu r e  

o f t h i s  s o t  o f d a ta ,  i n  c o n tr a s t  to  th a t  which w i l l  fo llo w , 

i s  th a t  the  r a t i o  o f  c a ta ly s t  to  a o e ty le n e -d io l  i s  m ain tained  

oonutan t w hile the  c o n c e n tra tio n  o f a o e ty le n e -d io l  i s  varied*

The r a te s  were once more determ ined a s  the  s lo p e s  o f the 

s t r a i g h t  l i n e  p o r t io n s  o f  th e  curves o b ta in ed  by the  hydro­

g en a tio n  o f  0*1 and 0*2 mole p o r t io n s  o f 4 ,7 -d lh y d ro x y  decyne-b 

w ith  0*80 grams o f n ic k e l  i n  v a r io u s  amounts o f 9b p e rc e n t 

e th y l  alcohol*  Theso r e s u l t s  a re  p re se n ted  in  T ab les £ and 3 .

T able 2*

0*10 mole IX

Co o f A lcohol U eaotion  Kate 
(m olea/m ln*)

0*002243 7 . e

7fi. 0*00387

160. 0*00322

200. 0*00202
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Table 3*

0*2.0 mole 11

Co o f A lcohol R eac tion  Rato

0*00108

100 0.00430

£00 0.00438

0.00353

I f  tho  d a ta  o f  T ables £ and 3 a re  p lo t te d ,  F ig a ro  0 , 

two noro  ca rves o f co n sid e rab le  in te r c u t  r e s a l t .  A maximum 

i s  p re se n t  in  each , th a t  f o r  the  Q.£ mole bolug ra n  co n sid ­

e rab ly  below th a t  f o r  the 0 .1  m ole. Such curve m ight b» ex p la in ed  

s e p a ra te ly  by th e  fo llo w in g  re a so n in g , ba t i t  i s  more d i f f i c u l t  

to c o r ro la to  th e  two.

The a c t i v i t y ,  o r  s o lu t io n  p re s s u re , o f the  d is so lv e d

4 ,7 -d lhydroxy  decyne-6 v a r ie s  con tinuously  from h ig h e r  to  

low er v a lu es  as the amount o f a lc o h o l i n  which i t  I s  d is so lv e d  

i s  in c re a se d . C orresponding ly , th e re  i s  a v a r ia t io n  i n  th e  

emount o f th i s  compound adsorbed on the  su rfa ce  o f the  n ic k e l  

c a t a ly s t .  Tho a o t lv l ty  of hydrogen i s  m aintained  c o n s ta n t 

th ro u g h o u t, however, through f ix a t io n  o f  i t a  p reoau ro  a t  

15 p s i .  S ince i t  would be expected th a t  the  a c t i v i t y  r a t i o  

o f hydrogen to  4 ,7 -d ihydroxy  decyne-6 would determ ine the 

r e l a t i v e  amounts o f  the two compounds adsorbed on the  s u rfa c e  

o f th e  c a ta ly u t ,  i t  would a ls o  be expected th a t  a miximua 

would occur in  tho r e a c t io n  r a t e  a t  some n i u t i o n  whero 

tho a o t lv l ty  o f the  ac e ty le n e  d io l  i a  auch th a t  an optimum

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



A P P L IE D  S C IE N C E  R E S E A R C H  L A B O R A T O R Y  
U N I V E R S I T Y  O F  C I N C I N N A T I

K MaeoxTL

Wa: m

fii

±

J . U J

I.rnx

f t

T-

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



balance o f uueh f a c to r s  a s  ad so rp tio n  and a d so rp tio n  r a te

in  roapoo t to  s im ila r  f a c to r s  f o r  the  hydrogen ia  obtained*

I f  d i lu t io n  o f a c e ty le n e  g ly c o l wore the  only  f a c to r

in v o lv ed , i t  would be expooted th a t  the  r a t e  found f o r  0*1

c o le  a t  a d i lu t io n  o f lOOco would be d u p lic a te d  f o r  the  0*1
*%

c o le  run  a t  20Qco* While i t  l a  ev id en t th a t  tho maximum of 

tho 0*2 mole curve haa been s h i f te d  in  tho p ro p e r d i r e c t io n ,  

• i t  has n o t moved f a r  enough n o r l a  i t  h igh  enough to  s a t i s f y  

t h i s  concept*

E ffe c t  o f  c o n c e n tra tio n  o f  4 ,7 -d lhydroxy  dooyno-5 on i t a  

sem i-hydrogenation  ra te *

She experim en ta l d a ta  a re  p re se n te d  i n  f ig u r e  7 and 

the  computed r a te s  g iven  in  S ab le  4* Tho d a ta  re p re s e n t  

d e te rm in a tio n s  in  which th e  amount o f c a ta ly s t  and volume 

o f a lc o h o l ae ro  m ain ta ined  c o n s ta n t ,  w hile tho amount o f 

a c e ty le n e  compound was vuried* Hero th e re  l a  no q u e s tio n  

o f v a r ia t io n  o f  o a ta ly u t  c o n c e n tra tio n , so th a t  an  ex p la n a tio n  

o f  the  curve p lo t te d  from the d a ta  of Table 4 need n o t 

co n s id e r such a p o s s i b i l i t y .

Tabic d »

H oles o f XZ H ydrogen ttlon  Hate
(po los P°r  a l n » )

0*06 0 * 002(05

0*10 0*00522

0*20  0*00425

0*20  0*00227

0*50  0*00180
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.



A p p l i e d  s c i e n c e  r e s e a r c h  L a b o r a t o r y
UNIVERSITY O F C I N C I N N A T I

-■

f - f r

J

-n

TT

t:T"5"r S ' !
•b tiecgU -
r r ^  *^r>-

*- H- i
:J:

:-i :- 
!.: i.i 1 r . - • •

m m .
• v U

i i.

::
j’H' -(-H t p / rn ~

K r H ' i T i  M f ;  I - ! !
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



A p p l i e d  s c i e n c e  R e s e a r c h  L a b o r a t o r y
UNI VERSI TY OF C I N C I N N A T I

-!• V f  i-
L .j L r - -

~f~f

i-

-- r r —t 
-•i- f - ; . - r' 1 * i

h-i 4 - .  
r ‘ 1 '

• '  f

T*

I I

' r -

-4- r -

i . i

X U Z I iiIUL2 
-i-K; I I  ■

^  :i m \

t -  *

• 4 * L !

~  -1  r

i-i

7TT~

f - r

i)q e f7 fjj}o n \/? a M :/K 5 ’A 

'ir5& b/7?A /j /r ^

t -

! !
I • i ' - -  +

t -4

i -  -
- J - r -

t I rH 4 :

i -j

- ' H j t r
- J- —
■14-ri- ♦

1* 1
r ; -i H-

—h— —4—\-I-i i-i j.; !.i
j  +  j  4 f  r  T - - J  •

* p —Y- f t t
' * i■—* t—*

. i I  I

1:
- i-'i *■

€ > ■  -
. i : .

-W

-■* *-*-r■) -i-i--; -1_L~ i- *-* ... i. . |..

+- ;Vj -+ r  } I

':m %\i i
I x j l t j  -‘i*« - 
ix ir c

-4 —i . - f  4 - - I     ; .

^ x t i2 < ^ /L

j  4 *  ^ 4.I l l 1 4-4—w-
izH*r*
' t T r  f‘- L . J  - , . . 4 . .
,4* 4 j—1- .

• f ” ►“f* 'X * f
. f . l i i k

-i

l : i -J-

... 4 .4  I

i . i i i

m .

rl.l !

-f- --f*

l . i . f i
*■'!* t- i • ■ l -i-1 i
-j * j - i * 4 - «  • ■ ♦

T-*---- *“ T *M
P l l - I '’ 1 ' r r r. I . . . I - , I , ~

-t - t  t
i 1. 1> ' I
I I I -

'  (

1*3 H i
■p-4-H«• * »• f i

M t i l t s

-l-| 4

. v 'Ait -1;
■3J 4

'£ )'.q {.311
~T* !  ̂ >—* f
I t  • * I * i -»
■J-t - i  I- ' * t - t  t | t t j■ j • ( J ■+ * • I •
• H

L:-mU  4-r

r j-1-4-

i i i. t
k- > » ♦ • • i

V -+i • ,\ i-r

mi 1
T “

j..
4 -- i

- I .  4_.
!•*

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



(£1)

Thus, a  p o a a lb le  ex p lan a tio n  of tho cmximaa ap p earin g  

in  F ig a ro  o wo o ld  be e s s e n t ia l ly  th a t  proposed in  tho f i r s t  

p a r t  o f tho p roceed ing  sec tio n *  S hat i s ,  in c re a s in g  the  

amount o f a o e ty lc n e  in  s o lu t io n  caaoeo an in c re a se  in  i t s  

a c t i v i t y  w ith  an  a t te n d a n t change in  the  r a t i o  oX th i s  

a c t iv i ty  to  th a t  oX hydrogen, which i s  fix ed  by th e  t o t a l  

hydrogen p ressu re*  S ince the  r a t i o  oX ac e ty le n e  to  hydrogen 

adsorbed on th e  su rfa ce  o f tho c a ta ly s t  would be expected  

to  bo a fu n c tio n  o f th is  a c t iv i ty  r a t i o ,  th e re  should  be 

a  c e r ta in  a c e ty le n e  c o n c e n tra tio n  a t  which optimum a d so rp tio n  

tak es  p lace  on th e  c a ta ly s t  su rface*  i t  t h i s  c o n c e n tra tio n  

a maximum shou ld  occur in  th e  r a te  o f  hydrogenation*

1 ,4 -d lC h lo ro ls f ln

C onsiderab le  d i f f i c u l ty  was encountered in  th e  s y n th e s is  

o f 4 ,7 -d ic h lo r  decene-5 . In  every a ttem p t to  p rep a re  t h i s  

compound which involved  h e a tin g  the  ro a c ta n ts  in  tb  p resence  

o f a c id ,  p o ly m e risa tio n  took p lace*  Thus, d a rk .ro s in s  were 

ob ta ined  from th e  re a c tio n s  w ith  th io n y l c h lo r id e , phosphorus 

t r i c h lo r id e ,  and phosphorus p en tach lo rld o *  H eating  4 ,7*  

dihydroxy decene*& in  the  p resence  o f anhydrous HC1, o r  even 

shaking in  th e  co ld  w ith  a  co n cen tra ted  s o lu t io n  o f  a ino  

c h lo r id e  in  aqueous h y d ro ch lo rio  a c id ,  lik ew ise  produced 

only re s in s*  She re& lns ob ta in ed  by t r o a t ln g  the g ly c o l 

w ith  phosphorus t r i c h lo r id e  aoencd to  be in  the  f o r a  o f

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



i m

e s te r s  o f phosphoric  a c id ,  Tor they uore so lu b le  in  d i lu te  

c a u 3 tic ,  end r e p re c ip i ta te d  by EC1.

The sy n th e s ie  was f i n a l l y  su c c e s s fu lly  accom plished 

by p a s s in g  anhydrous hydrogen c h lo r id e  th rough a petro leum  

e th e r  s o lu t io n  o f the o l e f in  g ly c o l a t  tem pera tu res below 

20°0.

E U
CH3CH£CE? CH-etC-CHCH£CH?CEL 1 Z HC1 ---- >

60H OH *
U H

CEaCHpCHpCH-CsC-CHCHyCH CH„ 1 2 HcO
5 6 SC1 Cl * 2 s  

I I I

In  c a r ry in g  ou t the  above r e a c t io n  ca re  must bo ta to n  to  

in s u re  com plete r e a c t io n ,  a in o e  th e  p resence o f th e  mono- 

ch lo ro  compound lead s  to  tho fo rm a tio n  o f  a  d ih y d ro fu ran  

d e r iv a t iv e  d u rin g  th e  d i s t i l l a t i o n  o f th e  d i-c h lo ro  com­

pound* T his p ro d u c t i s  exceed ing ly  d i f f i c u l t  to  remove 

from  th e  f i n a l  t r ie n o  a f t e r  dehydrohalogenation* The f i r s t  

ev idence o f t h i s  d i f f i c u l t y  was no ted  when an a ttem p t was 

made to  fo n a  tho d*~chloro compound by pau sin g  anhydrous 

IIC1 th rough  an e th y l  e th e r  s o lu t io n  o f  th e  o lo f ln  g lyco l*  

A f te r  the  r e a c t io n  had been allow ed to  ta k e  p lace  ov er a 

p e r io d  o f  s ix  hours a t  6 ° , th e  p ro d u c t was ob ta in ed  by 

ca sh in g  once w ith  b ic a rb o n a te  and onco w ith  water* Upon 

d i s t i l l a t i o n ,  hydrogen c h lo r id e  was evolved in  g re a t  q u an tity *  

I t  was a t  f i r s t  assumed th a t  t h i s  was due to  therm al dehydro- 

h&logen&tlon o f  th e  d i - c h lo r  compound and th a t  t r lc n o  was 

being  produced a s  a  r e s u l t*  L a te r ,  i s o la t io n  o f  2,& u l -
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p ro p y i-d ib y d ro fo ran  in d ic a te d  th a t  th ia  *as n o t the  case*
j

In s te a d  i t  aecma o lo a r  th a t  the main p roduc t j f  tho r e a c t io n  

ao c a r r ie d  o a t above, was tho  mono-chlor-mono-hydroxy compound 

co rrespond ing  to IV, which v/aa therm ally  decomposed to  the 

d lh y d ro fu ra n , V, on d i s t i l l a t i o n *

CH3CH£CHgCH-CHiCn-CHCHECH2CHs  * HC1 —>

CILfCHnCn^CH-Cn: CH-CHCH CH0CII* * HoO 
w * ^01 OH z  u 3

IV
B H

H eat 9 2 9
CH„CH0CH0CH-CH:CH-CHCE£CHnCH» H0S CH

3 2 2C1 0II * 3 CH2CEj>CH£ 0 'CH£CH2CH  ̂ HC1

The s u c c e s s fu l  p re p a ra tio n  o f 4 ,7 -d ic h o r  dooene-5 was

accom plished by d is s o lv in g  the  co rrespond ing  g ly c o l in

petro leum  e th e r  and s u b je c tin g  i t  to  the a c tio n  o f anhydrous

HC1 a t  about 15°C* A 40 p e rc e n t y ie ld  was ob ta inod  when

the  r e a c t io n  tim e was o f th e  o rd e r o f 00 hours* Tho p ro d u c t

aedmed q.uite s ta b le  to  d i s t i l l a t i o n  a t  reduced p r e s s u r e s ,

b u t i t  l a  p rob ab le  th a t  in c re a sed  y ie ld s  o f t r ie n e  would

r e s u l t  were tho crude d ic h lo r  compound dehydrohalogen& ted

w ith o u t in te rm e d ia te  p u r if ic a t io n *
!

3*5*7 D eoa triene

D ehydrohalogenation  o f tho  d ic h lo r  o l e f in  ac co rd in g  to  

the  fo llo w in g  eq u a tio n  was the  f i n a l  s te p  o f  th e  sy n th e s is*
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-  i  n c i
Cn30H2CH£CH-CH J CU-CHCHgCH^CII^----------►CH3CK2CHi CH-CH: CH-CH* CnCItfcCHa

p y rid in e  ^

P y rid in e  was so le o to d  to  tho d eh y d ro h a lo g en ttin g  ngont 

because i t  m ight be expected  to  have cone p o ly m eriza tio n  

in h ib i t in g  p ro p e r t ie d , and because hydro^uinone, an e x c e lle n t  

i n h i b i t o r ,  would bo co re  s ta b le  in  i t  than  in  u lo o h o lic  

a l k a l i ,  p u re  2 ,o ,7  d e c a tr ie n e  was o b ta in ed  by d i s t i l l i n g  the 

aru.de p ro au o t under roduood p re ssu re  in  an ntmosphero o f 

n i tro g e n  to  p rovcn t oxygen c a ta l iz e d  p o ly m eriza tio n  o r  a i r  

d ry in g  in  tho course o f  p u r i f ic a t io n *

P ry ing  p ro p e r t ie s  o f 2 ,5 ,7  doca tr lene*

E v a lu a tio n  o f  2 ,5 ,7  d e c a tr ie n e  as a d ry in g  o i l  in  the 

p re sen ce  o f s u i ta b le  c a ta ly s t s  in d ic a te d  th a t  th e  noloaul& r 

w eight o f the  monomer was n o t s u f f i c ie n t ly  high* While r e a c t io n  

s e t  in  ra p id ly  and a  ta c k  f r e e  f i lm  was formed w ith in  45 

m inutes* fax*ther o x id a tio n  caused th e  f i lm  to  b reak  down 

once co re  to  a  tacky  o i l*  A dd itio n s o f th e  monomer in  the  

e x te n t o f 50 p e rc e n t and 10 p e rc e n t to  a  h e a t bodied l in s e e d  

o i l  had l i t t l e  e f f e c t  on i t s  p roportion*

3hen 2 ,5 ,7  d e c a tr ie n e  was p repo lym eriscd  In  th e  p resence  

o f 0*5 p e rc e n t benzoyl p e ro x id e  f o r  70 hours a t  70°c , tho
j*

m a te r ia l  r e s u l t i n g  had co n s id e rab ly  improved d ry in g  c h a ra c te r ­

i s t i c s  even though p o ly m e riz a tio n  had n o t gone f a r  enough to  

in c re a s e  i t s  v is c o s i ty  app rec iab ly *  In s te a d  o f on i n i t i a l  lo se
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o f  w e ig h t, th e re  was a sm a ll, but d e f in i t e  g a in  accompanied 

by ta c k  f r e e  f i lm  fo rm a tio n  w ith in  one hour* T his f i lm  was 

s ta b le  f o r  a  lo n g e r p e rio d  o f  time than  tn a t  formed from the  

monomer, but i t ,  to o , broke down, becoming tacky once more 

a f t e r  1 4 .hour a . A f te r  one week th i s  f i lm  wua ag a in  p r a c t ic a l ly  

tuck  f r e e ,  but a o f t .  I t  had lo u t  w eight from i t s  maximum 

u n t i l  i t  now weighed l e s s  than  tno o r ig in a l  sample*

I t  l a  e v id en t th a t  the o x id a tio n  o f e i t h e r  tho monomer 

o r  p ro-po lym erized  3 ,5 ,7  d e c a tr ie n e  y ie ld s  v o l a t i l e  p ro d u c ts  

cau sin g  an  ev e n tu a l lo s s  in  weight* I t  ucom.* e v id e n t th a t  

t h i s  some o x id a tio n  low ers the  m o lecu lar w eight o f the f i lm  

which has been form ed, causing  i t  to  become tacky a f t e r  i t  

has ones d r ie d  to  a non-tacky  su rface*  H igher i n i t i a l  polymer* 

i z a t l o n  o f  the  monomer should  c o r r e c t  these  d i f f i c u l t i e s *

has in s  from ac e ty le n e  & l-url»rnard

2ho d i - f u n c t io n a l i ty  of a c e ty le n e  d i-a a g n e s iu a b ro a id e  

su g g ested  th a t  i t  m ight j i o i d  I n te r e s t in g  ro s in s  when 

condensed w ith  d i - f u n c t io n a l  a ld eh y d es , ko tono* ,9 r  e s te rs*

0 0 HyO
a  BriigCtCHghr 1 n  C%CCH£CH2CCH3  * —=►

/ oh OH #
/-C-CHoCHp-C-CJC- 

C33 ‘ * CH3
n

Ouch ro a in a  ware made w ith  0*£5 moles o f each reag en t*  R esina
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p rep ared  from ac o to n y l soutane e th y l  u o e tu te , ana ben x ii were 

a l l  d a rk , Ui’i t tx o  u a tu rx u is  which i ’ox'meu pjox* i'xlmx*

Experim ental T a r t

A cetylene d l»magne3lunbronlda
■ .....................         J J Q

T his was p repared  acco rd ing  to  tho  method o f J o a i ts c h  

by p ass in g  ac e ty lo n e  f o r  f iv e  hour3 a t  IbOcc/min* through a  

w e ll  s t i r r e d  s o lu t io n  of 3 moles o f e th y l  magaoaiumbromide i a  

l&QOoo o f  ab ao lu to  etaex* con ta ined  xn a 5 l i t e r , 3 necxed 

f l a s k  equipped w ith  a  mercury se a le d  u t i r r e r ,  r e f lu x  oondenser, 

d ropping fu n n e l and guu i n l e t  tube*

r 42
4 t 7-dlkydroxy uooyne-b

A fte r  the a c e ty le n e  d i-O rig n ard  had ooen allow ed to  s tan d

o v e rn ig h t, 2u6oc (217 gm, 3 moles) o f f re a h ly  d i s t i l l e d  

bu tyraldehyde was added sxowly from th e  dropping  fu n n e l 

w ith  good a g i t a t io n  ov er the  course o f 1* hours* A f te r  

th# -bu ty ra ldehyde was com pletely aduod, s t i r r i n g  was con­

tin u ed  f o r  a n o th e r hour and the m ix ture uxlowod to  s tan d  

f o r  tw en ty -fo u r hours befo re  hydrolyxing* H y dro ly sis  was 

accom plished by pouring  the  r e a c t io n  m ix tu re  in to  lbOOco 

o f  20 p e rc e n t HgSO^ made from 150cc o f co n cen tra ted  a c id  

and 1350 gm o f oracked i c e .  The la y e rs  wore se p a ra te d  and 

the aqueous la y e r  e x tra c te d  once w ith  fcQOco o f e th e r ,  which 

vrao th en  added to  th e  o rgan ic  lay e r*  The combined o rgan ic

42* M arvel and U lll ia m s , J.AnuCbso.Soc*, 61 , 2714 (1939)
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la y e r  was waahod once w ith  lOOco o f w ate r, onoe w ith  100co 

o f  10 p e rcen t sodium ca rb o n a te , and f i n a l ly  once ag a in  w ith  

water* Tho e th e r  s o lu t io n  was d r ie d  over nodinn su lp h a te  in  

tho  r e f r i g e r a to r  o v e rn ig h t, and then  the  bulk o f the  e th e r  

removed. D i s t i l l a t i o n  a t  reduced p re ssu re  through a g la s s  

h e l ic e s  puck.au column (£0mm x 150cm) gave 130 grn (h i  p e rc e n t)  

o f  4 ,7 -d ihydroxy  decyne-5 , BP/l.5mm 116-llfc°C . f i e l d s  o f  65 

p e rc e n t have bsen ob ta ined  from la r g e r  b a tch e s .

4 , 7 -d lhydroxy , 5 ,6-fllbrom odecen>-5

A sample o f  4 ,7 -d ihydroxy  decyne-5 was brom ineted in  

carbon te t r a c h lo r id e  by adding u carbon te t r a c h lo r id e  s o l ­

u tio n  o f Bromine u n t i l  the c o lo r  no lo n g e r d isap p ea red . 

C ry o ta liz n tio n  o f  tho p roduc t was induoed by co o lin g  w hile  

shafclng. i f t o r  two more c ry o ta liz n t io n a  from  CCl^ and one 

from  alcoho l-w & ter, the  w hite p la te s  m olted a t  118.4-113.fr 

c o r r .

A naly sis  C alc , f o r  C^QHj^OgBrg Found

i» Br 48 .0  40 .3

T e tra n e th y l Butyne d lo l^ S

£20cc (174 gm, 3 moles) o f  f r e s h ly  d i s t i l l e d  acetone 

d is so lv e d  i n  SOOoo o f  a b so lu te  e th e r ,  was added slow ly  to  

1 .5  moles o f  a c e ty le n e  d i-O rig n a rd  d is so lv e d  in  1 .5  l i t e r s  

o f  e th e r .  The s o lu t io n  was s t i r r e d  th roughout th e  a d d it io n  

and f o r  an a d d i t io n a l  fo u r  h o u rs , a f t e r  which the  complex
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was decomposed by pouring  In to  a o a tu ra te d  ammonium c h lo rid o  

s o lu t io n  cafio I ro n  fcSOgm of te c h n ic a l  grade IiH^Cl* Tho la y e r*  

were e e p a ra to d ith e  aqueous e x tra c te d  once w ith  100co of 

e th e r ,  and th e  combined o rg an ic  washed w ith  water* A l te r  th e  

a th o r  was removed, the s o liu  which sep a ra ted  was r e c r y a t a l -  

laod  tw ice from CCl^ and found to  m elt a t  &4*5-95*3°C uncorr*

A y ie ld  o f Vlgrn (50 p e rc e n t)  o f pure m a te r ia l  was ob tained*

4 .7 -d lh y d ro ry  Qecono-5

4 ,7 -d ih y d ro x y  docyne-5 was hydrogenated in  0*£ no lo  

b a tch es  under 15 p a l  o f hydrogen w ith  nancy n ic h e l  a s  the  

c a ta ly s t*  Tho batches wero composed of s t.O g a  (0*& mole) 

o f  the  a c e ty le n e ,  6 0 0  o f  a nancy nicfcol c a ta ly s t  suspended 

i n  a lc o h o l (co rrespond ing  to  l.Ggia o f dry i»i pow der), and 

150co o f 55 p e rc e n t e th y l  alcohol*  T h is was ^hahcn under 

hydrogen u n t i l  0*5 mole was ab so rb ed , us in d ic a te d  by th e  

p re s su re  drop* b lS ga o f a c e ty le n e  g ly c o l a f t e r  h y d ro g en a tio n , 

f i l t r a t i o n ,  and so lv e n t rem oval, gave £55gm (7b p c ro c n t)  o f

4 .7 -d in y a ro x y  doceno-b , BP/5ma IBO-llG .G , u^q -  1*4040,

d |g  s  . 9 3 5 4 .

A nalyaiu  C alc , f o r  Cio%0°B Pound

#  Q 6V.G GV.6

$& 11*7 11 .3

17*£gm o f  4 ,7 -d iliy d ro ay  doeene-G absorbed  0*1 male o f  hydrogen 

when d is so lv e d  in  150co o f  a lc o h o l and t r e a te d  w ith  un a d d i t io n a l
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6cc o f Haney n ic k e l  suspension  under 45 pel o f hydrogen* The 

s a tu ra te d  g ly c o l, 4,7-dihytlroxydoc6ii« JIT 7 9 .0 -7 9 .5 , p re v io u s ly  

p repared  by Ltorvel and if.illiam a*2 wa3 is o la te d  ee the re a c tio n  

p ro d u c t.

T e tra a e th y l butone d lo l^ °

(O.L mole) o f te traae thy lbu tyn©  d lo l  waa d ieso lv ed  

in  150cc o f 95 percent- e th y l  a lc o h o l, and Gcc of Haney n ic k e l  

c a ta ly s t  suspension  (e q u iv a le n t to  l.bgm  of dry powder) added. 

T his was shaken under 15 p a l o f hydrogen u n t i l  0 .2  no loo were 

absorbed . Tho c a ta ly s t  was removed by f i l t r a t i o n ,  a lco h o l 

s tr ip p e d  o f f ,  and the  re s id u e  r e c r y s ta l l s e a  from petro leum  

e th e r .  lB .tgrns (55.5  p e rc e n t)  of te tra & e th y l butene d lo l ,

IT  69.5-7U.U°C u n c o r r . ,  wore o b ta in ed .

4 ,7-d lch lorofleoone-o

1. T h locy l c h lo r id e  re a c t io n

7. See (lSgm, 3*^ fl*olo) of co ld  th lo n y l c h lo rid o  wan added 

slow ly  to O.Sgn (0 .05  no lo ) o f a ,7 -dlhydrony decono-5 in  U.Oboo 

(7.9gm, 0 .1  co lo ) o f p y r id in e  in  a  co o lin g  b a th , i f t e r  the 

a d d it io n  was c o n j le to ,  the  c iix tu ro  was hea ted  to  r e f lu x  t i l l  

finals o f £0g were no lo n g er evolved . The r e a c t io n  was worked 

up by s t i r r i n g  in  SOOcc of co ld  5 norm al su lp h u ric  a c id  f o r  

ii h o u r, s e p a ra tin g  l a y e r s ,  e x tra c t in g  tho w ater la y e r  w ith  

o th e r ,  washing the  o rg an ic  la y e r  w ith  w ater and 10 p e rcen t
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i la -0 0 .,  d ry in g  o v sr BagSO*, u id  romovlng the o tb s i“. Tbs
Ui £

re a id a u  waa & re s in o u s  la& taria l which gave a u trong  to u t  

f o r  su lp h u r and ch lo rine*

g. Phosphorus t r i c h lo r id e  re a c t io n

A ll a ttem p ts  to  use th ia  re a g e n t, v. ho t nor m  s o lu t io n  

(p y r id in e , e th e r ;  o r  u n d ilu te d , ho t o r c o la , le a  only to  

e n te r s  of phosphoric  a c id ,  c h a ra c te r is e d  by s o lu b i l i ty  In  

a lk a l i  ana p r e o ip i tu b i l i t y  w ith  acids#

3» Hydrogen ch lo r id o  re a c t io n s

a* u .ogc (0*05 moloj ol‘ 4 t V-dlnyoroxy ceoena-o  were 

h ea ted  f o r  e ig h t  hom o over u steam  b a th , w h ile  unhyarouu 

HOI v.ao puuaua th rough  I t  a t  about Vbcc/min* ffho reuo txon  

m ix tu re  wua then d isso lv e d  In  petro leum  o th e r ,  washed w ith  

w a te r anu 10 p e rc e n t HugCO^, ana d ried  over liagOO^# n l u t l l l -  

a t lo n  o f th i s  m a te r ia l  a t  40mm a f t e r  tho u o lv en t was removed, 

gave 4*iig£ii o f  m a te r ia l  b o il in g  below 140° w ith  no ln a ic u t lo n  

o f any pure c u t ,  and 3g» o i re s in o u s  s t i l l  rearcue*

b* 10&gm (0*615 m olesj o f 4 ,7 -d ihyd roxy  aooeno-5 were 

d iuuo iveu  In  150oo o f anhydrous e th e r  ana th en  coo led  d o low 

5° i n  an ic e  bath# Anhydrous HC1 waa passed th rough  f o r  10 

hour* a t  50«75oo/min* w hile the  s o lu t io n  wau v igo ro u sly  

s t i r r e d .  A f te r  s to r in g  i n  the  r e f r i g e r a to r  o v e rn ig h t, the  

r e a c t io n  m ix tu re  waa poured on i c e ,  washed w ith  w a to r, and
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10 p e rcen t  Ka,,C0nt and d ried  ovor Ha.,30 .. v.hon the e th e r  

was removed, d i s t i l l a t i o n  fu rn ie h id  49co o r m a te r ia l  b o i l in g  

below tO°C a t  £&& (w ith  copious ev o lu t io n  or HOI), and 35gm 

of recovered s t a r t i n g  m ate r ia l*  R e d i s t i l l a t i o n  of the low 

b o i l in g  cu t through a micro-column (Y ig re iu , 10cm x  50cm) 

a t  10mm In d ica te d  a b o i l in g  range of 65-100° f o r  42cc o f 

tho m a te r ia l .  The IQco b o i l in g  from 65-78°C wore d i e t i l l e d  

once so re  through tho micro-column a t  I2»bxm una tho 13co 

(10go, 15*7?# y ie lu )  b o i l in g  a t  07.7-65*0°C an n liso d  as 

2 ,6 -d ip rop y l-O ihyd ro fu ro n , u^q -  1.4413, d |j j  s  .8623

A nalysis  Care, f o r  C10Hia $ Found

£0 78.0 76.2

$& 11.7 12,0

o. 116gm (0.675 moles) o f 4 ,7-d lhydroxy deceno-5 were 

d isso lved  i n  ono l i t e r  o f  petroleum  e th e r  con tained  i n  a  2 

l i t * * ,  /.flaelt equipped w ith  a  s t i r r i n g  bubb le r , auch as t h a t  

l a t e r  d esc r ib ed  by Ituaael and Yandorwerf4^ ,  and a  gas t ra p  

to absorb excess HOI. b h i lo  m a in ta in in g  the s o lu t io n  a t  17°C, 

and s t i r r i n g  e f f o o i e n t ly ,  anhydrous HC1, s a tu ra te d  with 

petio leum  o th e r  a t  17°C, was paused through f o r  51 hours 

a t  76oo/min. At the end of t h i s  p e r io d ,  the u o lu t lo n ,  t r e a te d  

in  two p o r t io n s ,  was washed twice w ith  w a te r ,  twice with 

10 p e rc e n t  Ua^CO^, twice w ith  d i s t i l l e d  *&ter, and then 

d r ie d  over A f te r  s t r ip p in g  the petroleum  o th e r ,  the

43. R ussel end Yandorwerf, Ind.Chcm*Anal. Ed*,17,269 (1945)
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re s id u e  d i s t i l l e d  73cc through tho la rg e  column from 76 

to  88°C a t  2cm. h o d i u t i l l a t i o n  of t  h i  a. T rac t ion  through 

tho mioro-coluran gave 48cc (46.6gm, 33 p e rcen t y ie lu )  

which bo iled  a t  64 .0 -6 0 .6 /1 * Oam, n | 0 = 1 .4704, d |g  = .9986.

A nalysis  Calo. Tor C10E18CI12 Foua<i

£C 67.4 67.6

£ll o.7 0.6

JtCi 33.9 33 .8

Another run  o f  tho earns typo but a 60 hoot- r e a c t io n  p e r io d  

gave a 40 p e rc e n t  y i e ld ,

3 ,6 ,7 -d o o a tr ie n e

52gm (0.249 mole) o f 4 ,7 -d ic l i lo r  deasn e-6 , to&othor 

w ith  O.lgm o f  hyarofcuinone, were d isso lv ed  i n  2GOoo o f 

p y r id in e  a0 -a ta lned..in  a 6QQao, 3 necked f l a s k  uvuipped 

w ith  a  r e f lu x  condoneor and morcury se a le d  s t i r r e r ,  This 

was re f lu x e d  w ith  s t i r r i n g  f o r  18 h o u rs , a f t e r  which i t  

was worked up by pouring  in to  a  s o lu t io n  made from 66cc 

o f  oono. Jl.t2QA and 1 Kg of cracked i c e .  Thu o rg an ic  l a y e r2 4 ■'
was washed onoe w ith  u i u t i l l e d  w ator, and im mediately d i s ­

t i l l e d  th rough  tho nioro-colum a under n i t ro g e n  i n  tho 

p resen ce  of Q .lg a  o f  hydroquinone. 12oc (11.9gm, 26.1;S y ie ld )  

d i a t i l l e d  from 7 8 .1 -7 9 .6°C &t I4.8nm, n^u = 1 .6274 , d |3  = .7938

A n a ly s i s , C alc , f o r  Found

£C 08 .3  00*1

11.8 11.6
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8 . 5 -d lc o th y l-h o x n tr le n o -1 .3 .5

92 .2ga o f  crudo 2 ,5 -d im othy l-8 ,5 -d ihydroxyhexeno-5  wero suspend­

ed in  one l i t e r  o f petroleum  e th e r  and s t i r r e d  w ell a t  16° w hile  HCX 

gas was passed  th rough  a t  75cc/m in. The s o l id  phase d isap p ea red  w ith  

in  an hour* A fte r  5 hou rs, th e  w ater la y e r  was se p a ra te d , th e  e th e r  

washed once w ith  w ater and once w ith  s a tu ra te d  b icarbonate*  I t  was 

th e n  cooled to  dry  ice  tem pera tu re  and 17 gm o f  c r y s ta ls  which proved 

to  be 2 ,5-dime th y l-2 ,5 -d ic h lo rh e x a n e  (from  com pletely  s a tu ra te d  

im p u rity ) were removed. The o i l  was th en  s tr ip p e d  o f s o lv e n t ,  d i s ­

so lv ed  in  lOOcc o f  p y rid in e  and re f lu x e d  o v e rn ig h t. A fte r tho  p y r id i  

was removed th rough  s o lu tio n  in  d i l u te  H^SO^, th o  o i l  was d i s t i l l e d  

th ro u g h  th e  sm all column a t  HOnm in  th e  p resence o f  hydroquinone. TI 

f i r s t  8cc b o ile d  from 4 5 -4 5 .5 ° u .c . and proved to  be 2 ,5 - te t r a m e th y l-  

d ih y d ro fu ran  in  10$ y ie ld .  The second f r a c t io n ,  3 .5 c c , b o ile d  from

4 5 .5 -7 0 ° , w h ile  th e  4cc d i s t i l l i n g  e t  70-74° was shown t o  bo th e  

d e s ire d  t r i e n e  th rough  fo rm ation  o f th8  c a le ic  anhydride  a d d u c t^  

n .p .  114-5°u*c. Tho y ie ld  o f  t r i c n e  was C$. A c o n s id e rab le  amount 

o f  polymer was fo rced  in  th e  column and l e f t  in  th e  s t i l l p o t .  An 

In d re a se  in  tho  IICl re a c t io n  tim e  i s  in d ic a te d  by th o  a p p re c ia b le  

amount o f  d ih y d ro fu ran  form ed.

Drying p ro p e r t ie s  o f  8 .5 .7 -d e c n tr lg n o

a .  0 .0 0 eg in o f  C obalt d r i e r  (3 .23$  Co), O.OOSga o f  Manganese dr* 

(3 .23$  l a ) ,  and O.OEOgm o f Lead d r i e r  (14 .0$  Pb) were added to  0.500{

sam ples o f t  1 . monomeric 3 ,5 ,7 -d e c a tr le n e
2 . SO^-cfcnomarlc 3 ,5 ,7 -5 0 $  h e a t bodied  l in s e e d  o i l
3 . 10$ monomeric 3 ,5 ,7 -9 0 $  h e a t bodied l in s e e d  o i l
4 . h ea t bodied l in s e e d  o i l

D rying was fo llo w ed  by w eight changes and v is u a l  o b se rv a tio n s .

b .  Tho saco  amounts o f  c a ta ly s t s  vero  added t o  a sample
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o f 3 ,5 ,7  d e c a tr ie n e  which had boon p re -p o ly a e r iso d  by 

trea tm en t w ith  0*5 p e rcen t benzoyl porox ide f o r  70 houro 

a t  70°C« Tho a l ig h t  change in  v is c o s i ty  in d ic a te d  th a t  

p o ly m eriza tio n  had n o t gona vory f a r ,  bat tho  d ry in g  prop-* 

e r t i o s  were d e f in i te ly  improved ao in d ic a te d  by w eight 

changes and v is u a l  o b serva tion*

R esina from ac e ty le n e  d l-O rlg n a rd

£ach o f the th re e  r e s in s  prepared  from  ao e tp n y l ao e to n e , 

b o n z il ,  and e th y l  a c e ta te  was o b ta in ed  tn roagh  tho  same 

procedure* She b o n z il r o s in  w i l l  bo i l l u s t r a t i v e .  0*£5 moloa 

o f  a c e ty le n e  dimagneoium-bromide were p repared  i n  a fiUOoc,

3 noclod f l a s k  equipped w ith  a  mercury se a le d  a t l r r e r ,  d ropping  

fu n n e l,  r e f lu x  condenser, and gas i n l e t  tube* A cety lene was 

passed  th rough  0*5 moles o f  e th y l  Grlgn&rd s o lu t io n  d is so lv e d  

in  25Qcc o f o th e r  i n  t h i s  f l a s k  u n t i l  tho volume o f the  low er 

la y e r  beoame approxim ately  l&Ooo* She s o lu t io n  was th en  

allow ed to  c tand  overn ight*  A s o lu t io n  o f  52.5gm (0*£5 mole) 

o f  b e n z ll  i n  100co o f a b so lu te  o th e r  was then  p rep a red  and 

added dropw ise to  the  a c e ty le n e  d i-Q rig n a rd , w ith  v igorous 

s t i r r in g *  Tho complex was allow ed to  s tan d  o v e rn ig h t b e fo re  

i t  was h y d ro llzed  by po u rin g  in to  500co o f c o ld , 10 p e rc e n t 

s u lp h u r ic  acid* The la y e r s  were ao p a ra te d , and tho w ate r 

la y e r  e x tra c te d  two tim es w ith  lOOcc p o r t io n s  o f  e th er*

A fte r  washing tho combined o rgan lo  la y e r  w ith  w ater and 

b lcarbon& to , the  v o l a t i l e  f r a c t i o n  was removed by staam
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d i s t i l l a t i o n *  D rying tho  s o l id  from th e  fo re g o in g  trea tm en t 

produced & th e rm o p la s tic  m a te r ia l  which was dark in  co lo r  

and did  n o t to rn  good film s*

H ydrogenation r a te  study

a* E f fe c t  o f v a ry in g  c a ta ly s t  amount 

F o r convenience, tha  Ranoy n ic k e l  c a ta ly s t  wuu used us 

a  su spension  in  a lc o h o l ,  the  amount o t  c a ta ly s t  formed iro n  

150ga o t  a l lo y  o t t e r  th e  trea tm en t o t C overt and Adkins** 

being  suspendod in  4G0cc o t  96 p s ro sn t e th y l  a lcoho l*  T his 

was e q u iv a le n t to Q*£67ga o t  n ic k e l  p e r  co o t  su sp en sio n  

a f t e r  th e  so iv o n t was removed under vacuum* A fte r  v ig o ro u s ly  

shak ing  the  su sp en sio n , the in d ic a te d  amounts o f c a ta ly s t  

were measured in to  a  g rad u a te  and added to  a  s o lu t io n  o f 

X7*Ogm (0*1 mole) o f 4,7-dihydrom y deoyne-6 in  96 p e rc e n t 

a lcoho l*  She volume o f a lc o h o l was th en  a d ju s te d  so th a t  

tho to $ d l added was 150oo* Tho batch  was then  shakon under 

16 p e l o f  e l e c t r o ly t i c  hydrogen and the r a t e  o f  hydrogenation  

was determ ined as the s lo p e  o f the  e t r u ig h t - l ln e  p o r t io n  of 

the  curve drawn from th e  p lo t  o f hydrogen d isapp earan ce  versu s 

time* These r a te s  w ere, i n  tu rn ,  p lo t te d  a g a in s t  the  amount 

o f  n ic k e l  present:; in . the-i suspension*

b* E ffeo t o f vary in i; the amount o f 4 ,7 -d lhyd roxy  dooyne-6 

Each run  con ta ined  &ec o i c a ta ly s t  suspension  (0*6Qga 61) 

and a  t o t a l  o f 160co o f 96 p e rc e n t e th y l  a lc o h o l, and was made

44* Covort and A dkins, J*Ao*Ghem*Soe*, 64 , 4110 (1966)
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a t  an i n i t i a l  hydrogen p re ssu re  o f 15 pel*  Kuna were cade 

w ith  0*05, 0 .1 0 , 0 .E 0 , 0*30, end 0 .50  n o lea  o f 4 ,7 -d ihydroxy  

deoyne-6* Tho hydrogenation  ourvea were p lo t te d  as  above, 

and the  ra te o  determ ined from th en  were p lo t te d  a g a in s t  the 

molca o f ao e ty len e  compound*

o» E f fe c t  o f  v a ry in g  th e  amount o f  so lv e n t

Two s e ta  of d a ta  were c o lle c te d  a t  an i n i t i a l  hydrogen 

p re ssu re  o f 15 p a l .  The f i r s t  o f these  con ta ined  3oc o f 

c a ta ly s t  (0*80gm h i )  ana 0*10 c o le s  o f 4 ,7 -d ihyd roxy  docyne-5, 

and th e  second 3oo o f  c a ta ly s t  and 0 . 1 0  c o le s  o f the  glyool*  

Zn each s e t  tho t o t a l  amount o f 95 p e rc e n t e th y l  a lc o h o l was 

v a r ie d , r a te s  determ ined f r o a  the s t r a i g h t - l i n e  s lo p o s , and 

th e se  p lo t te d  a g a in s t  so lv e n t amount*
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Susmary

1* A new sy n th e s is  o r p o te n t ia l  g e n e ra l i ty  has been 

developed f o r  sym m etrically. s u b s t i tu te d  t r ie n e s *  T h is  i s  

expected  to  be o f  s p e c ia l  v a lu e  in  th e  p re p a ra t io n  o f  h ig h  

m olecu lar w eight tr ie n e s *

2 , S ev e ra l new compounds havo been sy n th e s iz e d , among 

them  3 ,5 ,7 -d o c a tr ie n o , f i ,5 -d ip ro p y l-d ih y d ro fu ra n , 4 ,7 - d i -  

hydroxy-dcceno-5 , 4 ,7 -d lc h lo r-d e c e n e -5 , and 4 ,7 -d ih y d ro x y - 

5*6-dlbrom decene-& .

3 .  A s tu d y  o f  s e v e ra l o f  th e  v a r ia b le s  in  th e  semi­

h yd rogenation  o f  4 ,7-d ihydroxy-decyne-5  has been cade w ith  

re fe re n c e  t o  t h e i r  e f f e c t  upon th e  r a t e  o f r o a c t lo n .

4* I t  has been shown th a t  3 ,5*7  d e c a tr ie n e  w i l l  a i r  

d ry  t o  a s o l id  f i lm  in  th e  p resence o f  th e  u su a l c a t a ly s t s .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


