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Prev ious ly  it was shown [1] that  1-pyrrol id inocyclohexene r eac t s  with acrole in  in an unusual manne r  
to give 2-}[-pyrrol idinobicyclo[3.3ol]nonan-9-one.  1 -Pyrro l id inocyclopentene  r e a c t s  in a s imi l a r  manne r  
with acrole in .  In [2] it  was shown that this  react ion bea r s  a general  cha rac t e r  and is  applicable to o ther  
enamines  of cycl ic  ketones and unsatura ted  aldehydes.  However ,  we obtained r e su l t s  different  f rom those 
given in [1] when we studied the reac t ion  of 1-morphol inocyclododecene (I) with acrole in .  It was found 
that the react ion of (I) with acro le in  in dioxane at 20~ leads in high yield to 15-morpholinobicyclo[9.3.1]-  
pentadeca- 14, 15-diene (II). 
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A mixture  of (II) and 14-hydroxy-15-morphol inobicycio[9 .3 .1]pentadec-15-ene (III) in approximate ly  equal 
amounts  is  obtained when this  reac t ion  is run  in methanol .  
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The mi ld  hydro lys i s  of (III) with dilute HC1 solution gives 14-hydroxybicyclo[9.3.1]pentadecan-15-one (IV). 
This  same hydroxy ketone is  fo rmed  f rom bicycle (II) by hydro lys i s  under s imi l a r  conditions, i .e . ,  the 
hydro lys i s  of the enaraine group is  accompanied by the addition of a molecule  of w a t e r  to the double bond 
~m the 14 posit ion. The t r ea tmen t  of bicyel ic  compounds (II), (III), and (IV) with 2 ,4 -d in i t rophenylhydra -  
zine in e thmol ,  in the p resence  of H2SO 4, leads to a common product ,  namely  the 2, 4"dini t rophenyl-  
hydrazone  of hydroxy ketone (IV). The posit ion of the hydroxy group in (IV) was proved  by its oxidation 
with CrO 3 in AcOH to f i - (2-oxocyelododecyl)propionic  acid (V). Apparently,  the oxidation of (IV) p roceeds  

Instj.tute of Heteroorganic  Compounds,  Academy of Sciences of the USSR, Moscow. T r a n s l a t e d  
f rom Izvei~tiya Akademii Nauk SSSR, Ser iya  Khimicheskaya,  No . l ,  pp.214-216, January ,  1976. Original 
a r t ic le  submit ted June 30, 1975. 

�9 76 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 1001 I. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photoeopying, microfilming, 
recording :or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15. 00. 

207 



via the in termedia te  format ion  of the bicycl ic  fl-diketone, which in acid medium is  eas i ly  c leaved to acid 
(V), s imi la r  to the acid cleavage of bicyclo[4.3.1]decane-7,  10-dione [3]. 

o~i=o (v) Cr03 H+ 

(IV) CW~OOH ~ (CHub 
CHCH~CH~COOH 

Acid (V) is  identical  with the acid that is  obtained by the hydro lys i s  of the addition product  of methyl 
acry la te  to (I), and is  different  f rom (2-oxocyclododecyl)acetic  acid. The l a t t e r  was synthesized f rom (I) 
and bromoace t ic  e s t e r ,  with subsequent hydrolys is  of the reac t ion  product.  One mole  of hydrogen is  ab-  
sorbed when enamine (iI) is  hydrogenated over  Pd/BaSO~, and hydro lys i s  of the hydrogenation product  with 
dilute HC1 solution gives bicyclo[9.3.1]pentadecan-15-one (VI) in quantitative yield.  Ketone (VI) has a musk  
odor.  When hydroxy ketone (IV) is heated with p-TsOH it eas i ly  c leaves  wate r  and gives bicyclo[9.3.1]pen- 
t adec-14-en-15-one  (VII). 

H~ H,20 
(n) pdm~so,' (vl) 

15-I~-Morpholinobicyclo[9.3.1]pentadeca-14,15-diene (iI). a) To a solution of 20 g of 1-morphol ino-  
cyclododecene in 120 ml of dioxane at 5 ~ was gradually added 7 rg of f resh ly  dis t i l led acrole in  in 20 ml of 
dioxane. Then the mix ture  was s t i r r ed  at 20~ for  3 h, the dioxane was r emoved  under vacuum, and the  
res idue  was vacuum-dis t i l led.  We obtained 18 g (82%) of (iI), bp 171-174 ~ (1 mm),  and mp 96-97 ~ (hexane). 
Found: C 78.56; H 10.77; IN 5.03%. C19H311~O. Calculated: C 78.89; H 10.75; 1N 4.85%. 

b) To a solution of 20 g of 1-morpholinocyclododecene in 150 ml of methanol at 20 ~ was gradually 
added 7 g of acrole in  in 20 ml of methanol.  A bulky white precipi ta te  began to deposit  toward the end of 
addition. After  3 h the precipi ta te  was f i l t e red  and washed twice on the f i l t e r  with chilled methanol.  We 
obtained 21.2 g of product  with mp 84-85 ~ which when r ee rys t a l l i z ed  f rom hexane gave 8.6 g of (II), mp 
96-97 ~ and 8.1 g of 14-hydroxy-15-morphol inobicyclo[9.3 .1]pentadec-15-ene (III), mp 131-132 ~ Found: 
C 74.31; H 10.74; Iq 5.31%. Cl~I-I331qO 2. Calculated: C 74.25; H 10.74; N 5.56%. In f ra red  spect-,'um (v, cm-1): 
1640 (C = C), 3480 (OH). F r o m  (lI) and (HI) by t rea tment  with 2,4-DNPH in alcohol,  in the p resence  of 
H2SO r we obtained the same 2 ,4-dini t rophenylhydrazone of ketone (IV), mp 147-148 ~ (AcOH). Found: C 
59.89; H 7.16%. C21H~0N4Os. Calculated: C 60.18; H 7.17%. 

14-Hydroxybicyclo[9.3.1]pentadecan-15-one (IV). a) A solution of 8 g of (III) in 50 ml of CHCI~ and 
100 ml of10% HC1 solution was s t i r r ed  at 20 ~ for  4 h. After  removal  of the CHCI~ and the usual workup, 
the product  was vacuum-dis t i l led  to give 5.4 g (87%) of hydroxy ketone (IV), bp 150-151 ~ (1 ram), and mp 
123-124 ~ (hexane). In f ra red  spec t rum (v,em-t) :  1700 (CO), 3400-3450 (OH). Found: C 75.77; H 9.85%. 
C15H2602. Calculated: C 75.63; H 10.92%. 

b) A solution of 6 g of (II) In 50 ml of CHC13 and 80 ml of 10% HC1 solution was s t i r r ed  at 20 ~ for  6 h. 
We obtained 4.1 g (82%) of hydroxy ketone (IV), bp 150-151 ~ (1 ram), and mp 123-124 ~ Inf ra red  spec t rum 
(v ,cm-t) :  1700 (CO), 3400-3450 (OH). Found: C 75.33; H 11.05%. C15H2602. Calculated: C 75.63; H 10.92%. 
Both hydroxy ketone samples  when t r ea t ed  with 2,4-D1WPH give the same 2,4-dini t rophenylhydrazone,  
mp 147-148 ~ (AcOH). Found: C 60.10; H 7.02; 1N 13.10%. C21H30N405. Calculated: C 60.18; H 7.17; N 13.40%. 

Bicyelo[9.3 .1]pentadec-14-en-15-one (VII). A mix ture  of 3 g of hydroxy ketone (IV) and 0.1 g of p- 
TsOH was heated at 160 ~ for  10 rain. Then the mixture  was cooled, dissolved in e ther ,  and washed with 
Na2CO 3 solution. The product  was r ec rys t a l l i z ed  f rom hexane to give 2.5 g of (VII) with nap 59-60 ~ In- 
f r a r e d  spec t rum (v,cm-i) :  1675 (CO). Found: C 81.65; H 11.00%. Ci5H240. Calculated: C 81.82; H 10.92%. 

Oxidation of 14-Hydroxybicyclo[9.3.1]pentadecan-15-one.  To 1 g of the hydroxy ketone in 10 ml of 
AcOH was added a solution of 0.6 g of CrO 3 in 5 ml of AcOH and 1 ml of water .  After  standing at 20 ~ fo r  
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12 h the mix tu re  was  diluted with w a t e r  and ex t r ac t ed  with e ther .  Af ter  r emova l  of the e the r  the solid 
res idue  wa3 r e e r y s t a l l i z e d  f r o m  p e t r o l e u m  e ther .  We obtained 0.9 g of f l - (2-oxocyclododeeyl)propionic  
acid,  m p  133-104 ~ Found: C 69.90; H 9.92%. C15H2603. Calculated:  C 70.86; H 10.24%. The mixed  m e l t -  
Lag point w:!th an authentic s ample  of the acid was  not dep re s sed .  

Bicyclo[9 .3 .1]pentadecan-15-one .  A solution of 10 g of morphol inobicyclo[9.3 .1]pentadeca-14,  15- 
diene m 60 rnl of ethanol was  hydrogena ted  o v e r  0.1 g of Pd/BaSO 4 at 20 ~ until 0.8 l i t e r  of H 2 was  absorbed.  
The cataly~:t was  f i l t e red ,  the ethanol was  dis t i l led  off, and the res idue  was  d isso lved  in 80 ml  of CHC13, 
60 ml  of 1G% HCI solution was  added, and the mix tu r e  was  s t i r r e d  at  20 ~ fo r  8 h. Af ter  the usual workup 
and remov~,~ of the CHC13 the solid res idue  was  r e c r y s t a l l i z e d  f r o m  methanol .  We obtained 7 g (96%) of 
b icyclo[9 .3 .1]pentadecan-15-one ,  rap 71-72 ~ I n f r a r e d  spec t rum:  VCO 1700 cm -1. Found: C 81.10; H 11.83%. 
C15H260. Calculated:  C 81.08; H 11.70%. 

f i - (2-Oxocyclododecyl)propionic  Acid. The methyl  e s t e r  of f l - (2-oxocyclododecyl)propionic  acid was 
obtained, as  de sc r ibed  in [4]. Th is  e s t e r  (2 g) was  hydro lyzed  by ref luxing with a solution of 1 g of NaOH 
in 20 ml  of methanol  fo r  2 h. Af te r  the usual  workup we i so la ted  1.5 g of f i - (2-ketocyclododecyl)propionate  
acid,  rap 133-104 ~ (hexane). Found: C 70.94; H 10.20%. C15H2603. Calculated;  C 70.86; H 10.24%. 

f i - (2-Oxocyelododecyl)acet ic  Acid. A solution of 10 g of 1-morphol inocyclododecene  and 8 g of 
methyl  b r o m o a c e t a t e  in 60 ml  of abs .  methanol  was  ref iuxed fo r  2 h. Then 25 ml  of w a t e r  was  added and 
the s t i r r e d  mix tu re  was  re f luxed  fo r  2 h. The methanol  was  vacuum-d is t i l l ed ,  mad the sol id res idue  was  
recrystal l i i , .ed f r o m  hexane to give 6 g of methyl  (2-oxocyelododecyl)aceta te ,  m p  68-69 ~ A solution of 
4 g of the e s t e r  in methanol ic  KOH solution (3 g KOH + 50 ml  CH3OH) was  ref luxed fo r  5 h. Af te r  the usual 
workup we obtained 3.5 g of (2-oxocyelododecyl)acet ie  acid,  mp  114-115 ~ (from hexane).  Found: C 75.00; 
H 10.70%. C14H2402. Calculated:  C 74.95; H 10.71%. 

CONCLUSIONS 

1. D~pending on the solvent ,  the condensat ion of 1-morphol inocyclododecene  with acro le in  gives  
15-morpho: inobicyclo[9 .3 .1]pentadeca-14,  15-diene and 14-hydroxy-15-morphol inobicyc lo[9 .3 .1]pentadec-  
15-ene,  which on acid  hydro lys i s  f o r m  14-hydroxybicyclo  [9.3.1] pen tadecan-  15-one. 

2. TAe hydrogenat ion of 15-morphol inobicyclo[9 .3 .1]pentadeca-14,  15-diene and subsequent  acid 
hydro lys i s  gave b icyc lo[9 .3 .1] -pentadecan-15-one .  
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