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The higher  Ci4-C18 cycl ic  ketones a re  in teres t ing  as per fumes  that have a musk odor. The readily 
available cyclododecanone is cu r ren t ly  being used to synthesize the Ct3 and C16 cycl ic  ketones [1-3]. In 
the presen t  paper  we developed a simple method for  obtaining the 2 -me thy l -  and 2-e thytcyclo te t radecanones ,  
which as per fumes  a re  equal to cyclopentadecanone (exaltone). 

The react ion of 1-morphol inocyctododecene (I) [4] with e i the r  propionyl chlor ide or  butyryl  chloride 
in the p resence  of t r ie thylamine gives the 1 -morpho l ino -2 -a lky l - l - cyc to t e t r adecen -3 -one  (II) in 70-75% 
yield.  Af ter  separat ing the t r ie thylamine hydrochlor ide ,  the crude ketone (II) is smoothly reduced by com-  
plex aluminum hydrides  (LiAIH4, NaA1H4, NaAItt2(OCH2CH2OCH3)2) and fo rms  the 2 -a lky l -3 -hydroxycyc lo -  
te t radecanone {III) on subsequent hydrolys is .  
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Depending on the hydrolys is  conditions, together  with ketol (III) {R : CH3) , a cer ta in  amount of its 
dehydrat ion product ,  2 - m e t h y l - 2 - c y c l o t e t r a d e c e n - l - o n e ,  is formed.  

Ketol (III) easi ly  c leaves  wa te r  when refluxed in toluene in the p resence  of catalytic amounts of p-  
toluenesulfonic acid to give a mixture  of the c i s -  and t rans-2-a lky l -2-cyc lo te t radecen-1- -one  (IV) in high 
yield.  The hydrogenation of the unsaturated ketones (IV) over  Pd ca ta lys t  gives the 2 -me thy l -  and 2-e thy l -  
cyc lo te t radecanones  (Va, b) in quantitative yield. 
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The react ion of ketones (IV) and (V) with 2,4--dinitrophenylhydrazine gives the 2 ,4-dini t rophenyl-  
hydrazones ,  while ketol  {III) (R = CH 3) apparent ly gives the corresponding pyrazol ine derivat ive.  

E X P E R I M E N T A L  

2-Methy l -3 -hydroxycyc lo te t radecanone  ( H I a ) .  To s t i r r ed  solution of 36.5 g of 1-morphol inocyclo-  
dodecene (I) [4] in 30 ml of abs. CHC13 and 20 ml of abs. t r ie thylamine was added at 0 ~ in 1 h, a solution 
of 15 g of propionyl chlor ide in 15 ml of C H C [  3. The mixture  was s t i r r ed  for 2 h and then left to stand at 
~20 ~ for  12 h. The t r ie thylamine hydrochlor ide  was f i l te red ,  washed with CHCI 3 (2 • 30 ml),  and the so l -  
vent  was removed in vaeuo. The residue was dissolved in 150 ml of abs. e ther  and to the s t i r r ed  solution 
at  30 ~ was gradually 4 g of LiAIH 4. The mix ture  was refluxed for  3 h, cooled, followed by the cautious 
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addition at  20 ~ of 10 m l  of methanol  and 150 m l  of 15% HCI solution,  and the mix tu re  was  s t i r r ed  for  5 h. 
The e the r  solution was  sepa ra ted ,  washed in success ion  with w a t e r  and NaHCO 3 solution, and dr ied ove r  
Na2SO 4. F r ac t i ona l  dis t i l la t ion in vacuo gave 7.5 g of 2 -me thy l -2 - - cyc lo t e t r adecen - l -one  (IVa), bp 118-123 ~ 
(1 m m ) ,  and 16.3 g of (lIIa), bp 145-150 ~ (1 ram),  and mp 60-61 ~ (hexane). Found: C 74.78; H 11.48%. 

C15H2802. Calculated:  C 75.00; H 11.65%. 

React ion with 2 ,4-din i t rophenylhydrazine  in alcohol,  in the p r e sence  of tI2SO4, gave the pyrazol ine  
de r iva t ive ,  mp 165-166 ~ (CH3COOH). Found: C 63.08; H 7.11; N 13.87%. C21H30N404. Calculated: C 62.68; 
H 7.46; N 13.93%. 

2 - M e t h y l - 2 - c y c l o t e t r a d e c e n - l - o n e  (IVa). A solution of 9 g of (IIIa) and 0.2 g of p- toluenesulfonie  acid 
in 70 m l  of toluene was  ref luxed for  2 h, with r e m o v a l  of the reac t ion  w a t e r  by dist i l la t ion.  Then the cooled 
m i x t u r e  was  washed with wa te r  and dried ove r  Na2SO 4. Vacuum dist i l la t ion gave 7.2 g (88%) of (IVa), bp 
118-120 ~ (1 ram); n~  1.4977; d 2~ 0.8073. Found: C 80.81; H 11.75%. C15H260. Calculated:  C 81.07; H 11.70%. 

The dehydrat ion of a mix tu re  of (IIIa) and (IVa) p roceeds  in a s i m i l a r  manner .  Based on the GLC 
data,  2 - m e t h y l - 2 - c y c l o t e t r a d e c e n - l - o n e  is a mix tu re  of the cis  and t rans  i s o m e r s  in an ~1 : 2 rat io.  2 .4-  
Dini t rophenylhydrazone,  mp 117-118 ~ (ethanol). Found: C 62.68; H 7.47; N 14.00%. C21H30N404. Calculated:  
C 62.68; H 7.45; N 13.90%. 

2-Methylcyc lo te t radecanone  (Va). A solution of 7 g of (IVa) in 30 ml  of ethanol was  sa tura ted  with H 2 
in the p r e s e n c e  of 0.2 g of Pd / BaSO 4 and 1 ml  of AcOH until the absorp t ion  ceased.  The ca t a ly s t  was  f i l -  
t e red ,  and the solution was  diluted with wa te r  and ex t rac ted  with e ther .  The e the r  ex t r ac t  was  washed with 
NaHCO 3 solution and dr ied ove r  Na2SO 4. F rac t iona l  dis t i l la t ion in vacuo gave 6.5 g of (Va) [5], bp 116-117 ~ 
(1 ram); n~  1.4790. 2 ,4-Dini t rophenylhydrazone,  mp 110-111 ~ (from ethanol). Found: N 13o79%. C21H32N404. 
Calculated:  N 13.86%. 

E t h y l - l - c y c l o t e t r a d e c a n o n - 3 - o l  (IIIb). The reac t ion  was c a r r i e d  out the s ame  as in the p repa ra t ion  
of (IIIa). F o r  reac t ion  we took 20 g of (I) in 30 m l  of abs.  CHCI 3, 15 g of abs.  t r i e thy lamine ,  and 10.7 g of 
butyryI  chlor ide  in 20 ml  of abs.  CHCI 3. The res idue f rom the separa t ion  of the t r i e thy lamine  hydrochlor ide  
and r e m o v a l  of the solvent  was  t rea ted  with 3 g of LiAIH 4. Vacuum dis t i l la t ion gave 14.2 g of (IIib), bp 
145-155 ~ (1 ram),  and mp 42-43 ~ (from pe t ro leum ether) .  Found: C 75.74; H 11.83%. C16H3002. Calculated:  
C 75.59; H 11.80~ 

2 - E t h y l - 2 - c y c l o t e t r a d e c e n - l - o n e  (IVb). A solution of 4 g of (II[b) and 0.1 g of p- toluenesulfonic  acid 
in 50 ml  of toluene was  ref luxed for  3 h. Af te r  workup we obtained 3.2 g of (IVb), bp 130-131 ~ (1 ram); n~  
1.4965; d~ ~ 0.9340. Found: C 80.84; H 11.87%. Ci6H~80. Calculated:  C 81.32; H 11.86%. 2 ,4-Din i t rophenyl -  
hydrazone ,  mp 121-122 ~ (ethanol). Found: C 63.06; H 7.64; N 13.40%. C22H32N404. Calculated:  C 63.45; 
H 7.70; N 13.40%. Based on the GLC data,  2 - e t h y l - 2 - c y c l o t e t r a d e c e n - 2 - o n e  is a mix tu re  of the cis  and 
t rans  i s o m e r s .  

2 -E thy lcyc lo te t radecanone  (Vb)~ A solution of 2 g of (IVb) in 20 ml  of ethanol was sa tu ra ted  with 
hydrogen in the p r e s ence  of 0.1 g of P d / B a S O  4. We obtained 1.8 g of (Vb), bp 122 ~ (1 ram); n~ 1.4818; 
d 2~ 0.9202. Found: C 80.44; H 12.58%. C16H300. Calculated:  C 80.65; H 12.60%. 2 ,4-Dini t rophenylhydrazone,  
mp 76-77 ~ (ethanol). Found: C 63.01; H 8.04; N 13.19%. C22H34N404 . Calculated:  C 63.25; H 8.15; N 13.30%o 

CONCLUSIONS 

A method was proposed for the synthesis of the 2-methyl- and 2-ethyleyelotetradecanones from 
cyclododecanone via 1-morphol inocyc lododecene .  

1. 

2. 
3. 
4. 
5. 

LITERATURE CITED 

H. Nozaki, T. Mori, and R. Noyori, Tetrahedron Lett., 779 (1967). 
G. Ohloff, J. Beeker, and K. H. Sehulte-Elte, Heir. Chim. Aeta, 5_s 708 (1967). 
A. Esehenmoser, D. Felix, and G. Oh[off, Helv. Chim. Aeta, 5__9_0, 708 (1967). 
S. Hunig, H. I. Buysch, H. Hoeh, and W. Lendle, Chem. Ber., i00, 3996 (1967). 
E. M~iller and M. Bauer, Ann. Chem., 654, 92 (1962). 

2245 


