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15-Hydroxypentadecanoic acid (l) is the s tar t ing  compound for obtaining pentadecanolide (tibetolide), a 
valuable perfume. Many methods are  known for the synthesis  of acid (I) [1-5] and, in par t icu lar ,  f rom 10-un- 
decenoic acid (I'D via 11-bromoundecanoic  acid (III) using the Kolbe e lec t rochemical  synthesis [4]. In the p r e s -  
ent paper  a simple new method for obtaining acid (i) f rom acid (II) via (III) is descr ibed.  It is based on the use 
of the method for condensing Grignard reagents  with alkyl bromides  in the presence  of LizCuC1 ~ [6]. In [7] it 
was shown that RMgX condenses with Br(CH2)nCOOMgX in the presence  of Li2CuC14 to give R(CH2)nCOOH. We 
found fllat acid (i) is smoothly obtained by the following scheme:  

Li2CuC14 H~O+ 
M%Si0(CH2)4MgX-[- Br(CH2)10C00Na- -* Me2Si0(CH2)14COONa ~H0(CH2)14C00]t 

THF (V) X = C1, Br 

Either Me3SiO (CHz) 4C1 o r  Me3SiO(CH2)4Br , easi ly obtained f rom te t rahydrofuran ,  and acid (III), the addi-  
tion product of HBr to acid (II) in the presence  of radica l  ini t ia tors ,  a re  used in this scheme.  Trea tment  of a 
suspension of the dry  Na salt  of 11-bromoundeeanoie acid (IV) in THF with M%SiO(CH2)4MgC1 in the presence  
of Li2CuCI 4 gives the Na salt  of 15- t r imethyls i loxypentadecanoic  acid (10, the hydrolys is  of which with dilute 
HC1 solution gives acid (I) in 85-87% yield,  when based on s tar t ing acid (III). The salt  Br(CH2)~oCOOMgC1 , 
obtained by treating a solution of acid (lI) inTHF with the calculated equimotar  amount of C3H~MgC1, can also 
be used in this react ion,  but this is l e s s  convenient than using salt  (IV). 

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

l l -Bromoundecano ic  acid ([II) was obtained f rom 10-undecanoic acid (iI) as descr ibed in [4], 4 -ch lo ro -  
butanol was obtained from THF as descr ibed in [8], MeSiO(CH2)4C1 was obtained f rom 4-chlorobutanol as de-  
scribed in [9], and Me2SiO(CHz)4Br was obtained f rom THF and Me3SiBr as described in [10]. 

Sodium Salt of l l -Bromoundecano ic  Acid (IV). A solution of 26.5 g (0.1 mole) of acid (iII) in 85 ml of 
either MeOH or  EtOH was neutral ized with a solution of 2.3 g of Na (or 4 g of NaOH) in 50 ml of ei ther  MeOH 
or  EtOH at 10-15~ To complete ly  remove  the alcohol and water  the obtained precipi tate  of salt  (IV) was dried 
in vacuo,  then rubbed in a porcelain m o r t a r ,  and heated in vacuo for 1 h at 50-60 ~ The yield of the salt  was 
quantita tire. 

15-Hydroxypentadecanoic acid (D. a) with s t i r r ing ,  to a suspension of 28.7 g (0.1 mole) of salt  (iV) in 120 
ml of d ry  THF at - 20  ~ was added in an N 2 a tmosphere  a solution of 0.4 g of Li2CuC14 in 7 ml of THF, and then 
in 30 rain was added at - 20  o a solution of either Me3SiO(CH2)4MgC1 or  Me3SiO(CH2)4MgBr in THF, which was 
obtained f rom e i ther  22 g (0.12 mole) of Me3SiO(CH2)4C1 or  24 g of Me3SiO(CH2)4Br and 3.5 g of Mg in 50 ml of 
THF. Here salt  (IV) dissolved and a homogeneous solution was obtained, which was s t i r red  for 2 h at - 20  to 

- 15% Then, continuing the s t i r r ing ,  the t empera tu re  of the solution was raised to 20 ~ 100 ml of 10% HC1 so lu-  
tion was added and after  2 h 50 ml of benzene was added, and the organic layer  was separated,,  washed with wat-  
e r ,  and dried over  MgSQ. The mixture  of benzene and THF was distilled off under a slight vacuum, and the 
solid res idue was recrys ta l l i zed  f rom hexane(~aeptane) and then repeatedly f rom benzene. We obtained 21.1 g 
(87~0) of acid (I), mp 82-83 ~ cf.[4]. 

b) To a s t i r red  solution of 26.5 g (0.1 mole) of acid (III) in 100 ml of d ry  THF was gradually added at -20  ~ 
in a n  N 2 atmosphere  a solution of 0.1 mole of C3HTMgC1 in 50 ml of THF. The obtained precipi tate  of the magne-  
sium chloride salt  of acid (III) was treated with Me3SiO(CH2)4MgX the same as salt  (IV) was treated,  and we ob-  
tained 18.7 g (78%) of acid (I), mp 82-83 ~ 
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C O N C L U S I O N S  

A s imple  method was proposed for  obtaining 15-hydroxypentadecanoic  acid from_ 10-undecenoic acid,  which 
is based on the condensat ion of the Na sa l t  of 11-bromoundeeanoic  acid with Me3SiO(CH2)4MgX in the p r e sen ce  
of Li2CuC14 as the ca ta lys t .  
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7"he r eac t iv i ty  of the indenyl complexes  of the Group VII meta l s  has rece ived  l i t t le  study. The exist ing 
informat ion r e l a t e s  only to the r e p l a c e m e n t  of the CO groups  in carbonyI  complexes  by other  n-donor  ligands 
[1 ,2] .  Data on the r eac t iv i ty  of the 7r ligand in these  complexes  is lacking. 

In o r d e r  to study the re la t ive  reac t iv i ty  of the f ive -  and s i x - m e m b e r e d  r ings in the ~5-indenyi l igand,  we 
studied the acetyla t ion of the indenyl complexes  of Mn and Re under the conditions of the Friedel  - C r a f t s  r e a c -  
tion. It proved that the reac t ion  of manganese  r l~-indenyltr icarbonyl with excess  CH3COC1 in the p r e s e n c e  of 
A1C13 leads to the format ion  of a mix tu re  of two i somer ic  monoace ty l  de r iva t ives  (Ia) and (Ib) in 50-60% yield 
and smal l  amounts  of d iacetyl  de r iva t ives  ([Ia) and (IIb): 

~ - - -Mn(CO)  3 + AcC1 

~r COCH3 /~ 
AIC~ + Mn(CO)~ + [CgH~(COMe)~]Mn(CO)3 

(II a,b) 
Ma(GO)a . CHACO 

(ta) (IlJ 

The (ia) and (Ib) i s o m e r s  were  separa ted  by ch roma tog raphy  on a F lor i s i l  column and were  obtained as 
yellow c rys t a l l i ne  compounds that a r e  s table  in the solid s ta te  and a r e  read i ly  soluble in orgsnie  solvents .  They 
have c lose  but s l ight ly di f ferent  mel t ing  points and iB and m a s s  spec t r a .  Both (Ia) and (ib) a r e  dis t inct ly  d i f f e r -  
ent in their  PMI~ s p e c t r a ,  and the i r  s t ruc tu re  was de te rmined  on their  basis~ The PMt2 s p e c t r u m  of (Is) (6, ppm,  
(CDs)2CO) has a s inglet  at 2.52 f rom the protons of the CH 3 group,  two doub!ets at  5.81 and 6.07 f rom the p r o -  
tons of the f i v e - m e m b e r c d  r ing,  and a mul t ip le t  with a cen te r  at 8.06 f rom the protons of the s i x - m e m b e r e d  r ing,  
whereupon the ra t io  of the intensi t ies  of the s ignals  is equal to 3 : 1 : 1  : 4. The PMR s p e c t r u m  (5, ppm (CD3)2CO) 
of (Ib) has  a s tnglet  at  2.61 f r o m  the methyl  p ro tons ,  a mul t ip le t  with a cen te r  at 5.45 f rom the protons of  the 
f i v e - m e m b e r e d  r ing,  and two singlets  at 7.63 and 8.38 f r o m  the protons  of hhe s i x - m e m b e r e d  r ing ,  with an in-  
tensi ty ra t io  of 3 : 3 - 2 : 1. 
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