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This communication describes the electrolytic methoxylation of sec- 
ondary and tertiary y-furylalkanoles containing a methyl group in po- 
sition 5 of the furan ring and also in certain cases the gem-dimethyl 
group at the first carbon atom from the ring in the side chain. During 
this process previously unknown derivations of 2-met)yl-2-rnethoxy 
spirononenes were obtained. Catalytic hydrogenation of the latter at 
room temperature leads mainly to the formation of the corresponding 
spirononane and the tetrahydrofuranic ketone, which indicates that 
hydrogenolysis readily proceeds at the carbon-oxygen bonds. 

The r e a c t i o n  of i n t r a m o l e e u l a r  e l e c t r o l y t i c  a lkoxy-  
la t ion  of the l - (c~- fury l )  3 - a lkano l s  l eads  to the f o r m a -  
t ion of 2 -me thoxy -1 ,  6 -d ioxasp i ro [4 .4 ]non -3 -ene  and 
i t s  homologs  [2, 3]. More complex  s y s t e m s  of a s i m i -  
l a r  type may  also be obta ined [4--7]. It has  been e s -  
I i shed  [2, 3, 5, 6] that  2 -me thoxy-1 ,  6 - d i o x a s p i r o  [4.4]- 
non -3 -ene ,  and i t s  homologs  conta in ing a lkyl  r a d -  
i c a l s  in pos i t ion  7 of the s p i r a n e  r ing ,  i n c o r p o r a t e  
hydrogen  at the double bond dur ing ca t a ly t i c  h y d r o g e n -  
a t ion ove r  Raney n ickel  at r oom t e m p e r a t u r e  and a re  
conver t ed  into the c o r r e s p o n d i n g  2 - m e t h o x y - 1 ,  6 d i -  
oxasp i ro [4 .4 ]nonanes  with y i e ld s  of 80-90%, and at 
120 ~ C undergo  h y d r o g e n o l y s i s  at the CHaO--C bond to 
f o r m  the c o r r e s p o n d i n g  1, 6 -d ioxasp i ro [4 .4 ]nonanes .  
Other  methods  for  obtaining the l a t t e r  compounds have 
been  d e s c r i b e d  [8-13] .  

Synthes i s  of the p o l y a I k y l - s u b s t i t u t e d  s p i r a n e s  of 
the 2 - m e t h o x y - 1 ,  6 -d ioxasp i ro [4 .4 ]non -3 -ene  group,  
d e s c r i b e d  in th is  r e p o r t  was used  fo r  f u r t h e r  s tudy of 
the subs t i tu t ion  r e a c t i o n  in this  s e r i e s .  In addit ion,  i n  
r e l a t i o n  to the we l l -known f a c t o r s  conce rn ing  the e f -  
fee t  of the accumula t ion  of a lkyl  r a d i c a l s  in the a l l -  
phat ie  cha in  on the p r o c e s s e s  of r ing  f o r m a t i o n  [12- 
15, 23], i t  was of g r e a t  i n t e r e s t  to d e t e r m i n e  to what  
extent  these  s t r u c t u r a l  c h a r a c t e r i s t i c s  affect  the e l e e -  
t r o c h e m i c a l  p r o c e s s  of the f o r m a t i o n  of 2 -me thoxy-1 ,  
6 -d ioxasp i ro [4 .4 ]non -3 -ene ,  and a lso  to what extent  
they affect  p r o p e r t i e s  of the l a t t e r  

1-(5 -Me thy l -2  ' furyl)  -3 -butanone (I), 2-(5 ' - m e t h y l -  
2 ' - f u r y l ) - 2 - m e t h y 1 - 4 - p e n t a n o n e  (II), 1-(5 '  - m e t h y l - 2 '  - 
f u r y l - 3 - b u t a n o l  (III), 2 - ( 5 ' - m e t h y l - 2 ' - f u r y l ) - 2 - m e t h y l -  
3 -pentanol  (IV), 2-(5 '  - m e t h y l - 2  '~ 4 u r y l ) - 2 ,  4 - d i m e t h y l -  
4 -hexanol  (V), 1-(5 '  - m e t h y l - 2 '  - furyl )  -3 - m e t h y l - 3  - 
butanol  (VI), 1 -(5 ' - m e t h y l  - 2 ' - f u r y l ) - 3  - m e t h y l - 3 - p e n -  
tanol  (VII), 2 - ( 5 ' - m e t h y l - 2 ' - f u r y l ) - 2 ,  4 - d i m e t h y l - 4 -  

* F o r  pa r t  XXXV, see  [1]. 

pentanol  (VIII), and 2 - ( 5 ' - m e t h y l - 2 ' - f u r f u r y l ) - e y c l o -  
pentanol  (IX) w e r e  obta ined for  the above -men t ioned  
s y n t h e s i s  by methods  d e s c r i b e d  in the e x p e r i m e n t a l  
p a r t  of the r e p o r t .  By e l e c t r o l y t i c  a lkoxyla t ion  of the 
above a lcohols  in methanol ,  i t  was  p o s s i b l e  to syn the -  
s i ze  the p o l y a l k y l - s u b s t i t u t e d  2 -me thoxy -1 ,  6 -d ioxa -  
sp i ro [4 .4 ]non -3 -e ne s  a c c o r d i n g  to the  s c h e m e :  

/CH3, 
u .  c . ~ o .  .~c \ l~-] /o~\r ,  ' . 

/ I (NH4Br) H~CO/\O.,,~X ~ H,C \C--CH2--C--CH~ 
/ \  I / \  
R R' R" R R' 

[II -Vlll X-XV 

By this  method  2 - m e t h o x y - 2 ,  7 -d ime thy l - (X) ,  2-  
me thoxy-2 ,  7, 7 - t r i m e t h y l - ( X I ) ,  2 -me thoxy-2 ,  7 - d i -  
m e t h y l - 7 - e t h y l - ( X I I ) ,  2 -me thoxy-2 ,  7, 9, 9 - t e t r a m e t h -  
y l - (XIII ) ,  2 -me thoxy -2 ,  7, 7, 9, 9 -pen tamethy l - (XIV)  and 
2 - m e t h o x y - 2 ,  7, 9, 9 - t e t r a m e t h y l - 7 - e t h y l - 1 ,  6 - d i o x a -  
sp i ro [4 .4 ]non -3 -ene  (XV) w e r e  obta ined (Table  1). Spi -  
ro[ 3 H - c y c l o p e n t a f u r a n -  2, 2 ' - (5  ' - m e t h o x y -  5 ' -me thy l )  
furan]  (XVI) was f o r m e d  f r o m  compound IX [6]. 

Assuming  that  the y i e ld s  of the above p roduc t s  to 
a c e r t a i n  extent  c h a r a c t e r i z e  the e a s e  of r i ng  f o r m a -  
tion, it  can be seen  that  y i e ld s  of compounds  X, XI 
and XVI w e r e  62-68%, i . e . ,  a p p r o x i m a t e l y  the s a m e  
as  those  (63-76%) fo r  the 7 - a l k y l -  and 7, 7 - d i a l k y l -  
subs t i tu ted  sp i rononenes  obta ined p r e v i o u s l y  [2, 3]. 
However ,  even  fo r  the t r i a l k y l - d e r i v a t i v e  XII the 
y i e ld s  i n c r e a s e  to 82% and r e a c h  8 2 - 9 5 % f o r  the t e t r a -  
and p e n t a a l k y l - d e r i v a t i v e s  XIII-XV which conta in  the 
9, 9 gemdime thy l  group.  One should note that  2 - m e t h -  
oxy-1 ,  6 - d i o x a s p i r o [ 4 . 4 ] n o n - 3 - e n e  is f o r m e d  f rom 
1- (c~- fury l ) -3-propanol ,  unsubs t i tu ted  in the s ide  chain 
with a y ie ld  of 53% [2, 3]. 

F r o m  the above fact  one may  conclude that r ing  
f o r m a t i o n  under  the condi t ions  of e l e c t r o l y s i s  p r o c e e d s  
m o r e  r e a d i l y  in compounds  with a b r a n c h e d  chain,  e s -  
p e c i a l i y  in the p r e s e n c e  of the h e m a - d i m e t h y l  g roups .  
This conc lus ion  is  in a g r e e m e n t  with p rev ious  r e p o r t s  
[12, 15,231. 

If the p r e s e n c e  of the methy l  group in pos i t ion  5 of 
the fu ran  r i ng  in the a lcohols  has  no m a r k e d  effect  on 
the f o r m a t i o n  of 2 - m e t h y l - 2 - m e t h o x y - 1 ,  6 - d i o x a s -  
p i ro [4 .4 ]non -3 -enes ,  the p r o p e r t i e s  of the l a t t e r  a r e  
e s s e n t i a l l y  dependent  on this  condit ion.  F o r  example ,  
c a t a ly t i c  hydrogena t ion  of s i m i l a r  s y s t e m s  ove r  Raney 
n icke l  at r oom t e m p e r a t u r e  l eads  to the f o r m a t i o n  of 
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s e v e r a l  P r O d u c t s :  

H a C O / \ O / ~  j " 
/ \  
R R' 

H C ~ - -  0 /CHa H:~ ~ b  F-"-I ,O"-l(.,/CHa,, 
3 "\I31--T I/~ ~\.., 

"3CO o ~ ~ ,~c/L, ,of i (~ R 
/ \  

/R 
.~C\I'---I\ R. 
R,,/"O~C H2_ CH2_C_ CHa 

O 

In a l l  p r e v i o u s l y  s t u d i e d  c a s e s  [2, 3, 5, 6] u n d e r  t h e s e  

c o n d i t i o n s  t h e  r e a c t i o n  p r o c e e d e d  o n l y  i n  d i r e c t i o n  a,  
(i. e . ,  i t  w a s  l i m i t e d  b y  t he  h y d r o g e n a t i o n  of the  d o u -  

b l e  bond) .  On h y d r a t i o n  of X - X I I  and  X V I  w h e r e  R = 
= R '  = H), m e t h o x y s p i r o n o n a n e  ( d i r e c t i o n  a) e i t h e r  i s  

no t  f o r m e d  a t  a l l  o r  i s  p r e s e n t  i n  a n  i n s i g n i f i c a n t  

a m o u n t  (X). The  c o r r e s p o n d i n g  s p i r o n o n a n e  and  t e t r a -  

h y d r o f u r a n  k e t o n e  a r e  f o r m e d  i n  a p p r o x i m a t e l y  e q u a l  

q u a n t i t i e s  f r o m  c o m p o u n d s  XI  and  X V L  M a i n l y  s p i r o -  

n o n a n e  and  a s m a l l  q u a n t i t y  of k e t o n e  a r e  f o r m e d  f r o m  
c o m p o u n d  XII.  The  t o t a l  y i e l d  of t he  p r o d u c t s  w a s  

62-88%. 
T h u s  i n  a l l  c a s e s  e x a m i n e d  t he  m a i n  d i r e c t i o n s  a r e  

b a n d  e ,  i . e . ,  no t  on ly  h y d r o g e n a t i o n  of t h e  d o u b l e  

b o n d  bu t  a l s o  h y d r o g e n o l y s i s .  
R e a c t i o n  b,  w h i c h  c o m p r i s e s  t he  h y d r o g e n o l y s i s  of 

b o n d  CH~O--C and  t he  f o r m a t i o n  of t h e  k e t o n e  i s  a p -  

p a r e n t l y  t h e  r e s u l t  of h y d r o g e n o l y s i s  at  t he  - -O1- -C5  

bond  and  s u b s e q u e n t  c l e a v a g e  of a m o l e c u l e  of m e t h y l  

a l c o h o l  f r o m  the  a r i s i n g  s e m i a c e t a h  

~ H H O 

The  a b o v e  a c c o u n t  i n d i c a t e s  t h a t  t h e r e  i s  a m a r k e d  
w e a k e n i n g  of t he  C H 3 0 - - C  and  - - O t - - C  ~ b o n d s  i n  the  

s p i r o n o n e n e s  of t he  above  m e n t i o n e d  s t r u c t u r e  in  c o m -  

p a r i s o n  w i t h  a n a l o g o u s  c o m p o u n d s  no t  c o n t a i n i n g  a 
m e t h y l  r a d i c a l  in  p o s i t i o n  2 [2, 3]. In a d d i t i o n ,  i t  i s  of 
i n t e r e s t  to  no t e  t h a t ,  u n d e r  the  s a m e  c o n d i t i o n s ,  h y -  

d r o g e n a t i o n  of c o m p o u n d  XIII ,  w h i c h  d i f f e r s  f r o m  XI  

and  XII  o n l y  b y  the  p r e s e n c e  of t he  g e m - d i m e t h y l  g r o u p  
in  p o s i t i o n  9, l e a d s  to the  f o r m a t i o n  of the  c o r r e -  

s p o n d i n g  m e t h o x y s p i r o n o n a n e  (XIII) w i t h  a y i e l d  of 83% 
and  a s m a l l  q u a n t i t y  of s p i r o n o n a n e  (XX1V). 

T h i s  i s  of i n t e r e s t  i n  r e l a t i o n  to  t he  q u e s t i o n  c o n -  
c e r n i n g  t he  l a w s  in  s u b s e q u e n t  c a t a l y t i c  t r a n s f o r m a -  
t i o n s  of f u r a n  d e r i v a t i v e s  d u r i n g  h y d r o g e n a t i o n  of t he  
c o m p o u n d s  on  n i c k e l ,  w h i c h ,  i n  a c c o r d a n c e  w i t h  t he  
p r i n c i p l e  of e n e r g e t i c  c o n f o r m a t i o n ,  p r o c e e d  w i t h  

m o r e  d i f f i c u l t y  t he  h i g h e r  t h e i r  e n e r g e t i c  b a r r i e r ,  
c a l c u l a t e d  f r o m  the  m e a n  b o n d  e n e r g i e s  [16, 17]. H o w -  
e v e r ,  s t r u c t u r a l  c h a r a c t e r i s t i c s  of the  m o l e c u l e  c a u s e  
the  v a l u e  of t he  l a t t e r  to f l u c t u a t e  w i t h i n  l a r g e  l i m i t s  
a s  i t  d o e s  in  the  c a s e  e x a m i n e d .  

T h e  UV and  IR s p e c t r a  p r o v i d e  f r e q u e n t  c o n f i r m a -  
t i o n  of t he  s t r u c t u r e  of the  t e t r a h y d r o f u r a n  k e t o n e s .  

An i n t e n s i v e  b a n d  i n t h e  s p e c t r u m  at  1 7 2 5 - 1 7 2 8  c m  - t  

c o r r e s p o n d s  to t h e  f r e q u e n c y  of t h e  v a l e n c y  o s c i l l a t i o n  
of the  C-=--O b o n d  of the  k e t o n e s .  T h e  p r e s e n c e  of the  

t e t r a h y d r o f u r a n  r i n g  is c o n f i r m e d  by  t he  1088 e m  -1 

f r e q u e n c y ,  c h a r a c t e r i z i n g  t he  v a l e n c y  o s c i l l a t i o n  of 

t h e  C - - O - - C  b o n d  of t e t r a h y d r o f u r a n  [18]. The  p o s i -  
t i o n  and  i n t e n s i t y  of  t he  m a x i m u m  a b s o r p t i o n  in  t he  UV 

s p e c t r a  (kma  x 285 n m ,  log  a 1 . 8 4  in  m e t h a n o l ;  Xma x 
289 n m ,  log  e 1.7 in  i s o c t a n e )  and  the  b a t h o c h r o m i c  
e f f e c t  o n  t r a n s f e r  f r o m  m e t h a n o l  to  i s o o c t a n e  a l so  
p r o v i d e  e v i d e n c e  f o r  the  p r e s e n c e  of t he  k e t o n e  g r o u p  

in  t he  c o m p o u n d s  XIX,  XXI,  and  XXVII .  C o m p o u n d s  

VI,  VII, X - X V ,  XVII ,  X I X - X X I I I ,  X X V - X X V I I  w e r e  
o b t a i n e d  f o r  the  f i r s t  t i m e .  

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

Ketone I was obtained on hydrogenation of 5-methylfurfurylidene 
acetone in the presence of Raney nickel. Hydrogenation was conducted 
in a rotating steel autoclave at room temperature in a medium of 
methyl alcohol and at an initial hydrogen pressure of 120 atm, and 
was terminated by the absorption of a calculated quantity of hydrogen, 
Yield was 76%, which exceeds the yield of this ketone by the well- 
known methods [19]. bp 96-97 ~ C (11 ram); d420 1.009; nD 2~ 1.4720. 
Found: C 70.88, 71.p7: H 8.00, 7.78: MR D 48.26. Calculated for 
C9H1202, %: C 71.03: H 7.96: MR D 42.28. According to data in the 
literature [19], bf 97-98 ~ C (12 ram). 

The ketone II and furanic alcohols III, IV, V and IX were synthe- 
sized according to methods described in the literature [6,9,13,20]. 

The furanic alcohols VI and VII were obtained from compound I 
and methyl- and ethylmagnesium bromide respectively with yields 
of 83 and 77N, 

Compound VI: Bp 98-i00 Q C (7 ram); d42~ 0,9925: nD 2~ 1.4749, 

Found,%: C 7t.01, 70.92; H 9.79, 9.35. MR D 47.71. Calculated for 
CIoHl~O2,% C 71.39; H 9.59; MR 48.41. 

Compound VII: bp i06-I07 ~ C (7 ram); d42~ 0,9830; nDz~ 

Found,~]o: 72.30, 72.05; H 9.96, 9.71. MR D 52.57. Calculated for 
CllH1802,%:C 72.49; H 9.96; MR D 53.03. 

Compound VIII was prepared from compound II and methyl mag- 
nesium bromide [24]. Yield was 75.5% ;bp 91-93~ C (7 ram); d4 z~ 
0.9618; nD a 1.4730. Found,% C 73.46, 73.43; H 9.87, 9.65. MRD 
57.25. Calculated for ClzHz002,%: C 73.48; H 10.27; MR D 57.65. 

Electrolytic alky]ation of the y-furylalkanols was conducted in an 
electrolyzer with a nickel cathode and carbon anode, the arrangement 
of which has been described previously [21, 22]. 

2-Methoxy-2, 7-dirnethyl-1, 6-dioxaspiro[4.4]non-S-ene (X). A 
73 g quantity of freshly prepared furanic alcohol III and 5 g of ammo- 
nium bromide were dissolved in 220 ml of methyl alcohol and trans- 
ferred to the eleetrolyzer. Electrolysis was conducted at a temperature 
of -15  ~ C with a current of 4-2  A and a voltage of 10-12 V. When 
electrolysis was complete, the solution was treated with sodium meth- 
oxide (1.2 g metallic sodium in 20 ml methyl alcohol). The methyl 
alcohoI and ammonia were removed by distillation in a water bath at 
reduced pressured, and the precipitate of sodium bromide was removed 
by filtration and washed with ether. After removing the ether, the res- 
idue was distilled under vacuum. 

The electrolytic methoxylation of the furanic alcohols (IV-IX) was 
conducted by a stmilar method, as a result of which 1,6-dioxaspiro[4.4]- 
non-3-enes (XI-XV) (Table 1) and also spiro[3H-cyctopentafuran-2, 2- 
(5-methoxy-5-methylfuran] (XVI) [6] were obtained; bp was 99-100" C 
(5 ram); nD z~ 1.4761; yield, 68%. 

Data concerning the conditions of electrolysis of the solutions of 
furanic alcohols are presented in Table 2. 

In the IR spectra of the methoxyalkylspirononenes there is a fre- 
quency of valence oscillation of the C=C bond of 1640 cm -I. The 
presence of the lnethoxyl group is confirmed by the frequency of 
2832 em -~. The gem-dimethyl group is characterized by the double 
bond 1372-1385 cm -1. 

* With the participation of T. I. Gubina. 
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T a b l e  2 

C o n d i t i o n s  of  E l e c t r o l y s i s  of t he  T - F u r y l a l k a n o l s  

Quantity of Temperature 
'y-Furyl- original Current, A Voltage, V in the electro- 
alkanols substance lyzer, ~ C 

III 
IV 
V 

V1 
VII 

VIII 

0.47 
029 
0.25 
0.34 
0.23 
0.20 

4--3 
4--3 
4--3 
4--3,5 
4--2,5 
4--3 

9--21 
8---18 

11--18 
8 --20 
9~-18 

10--15 

-15 
-23 
-23 
-13 
- 2 0  

-20 

Hydrogenation of compounds X-XVI was conducted in rotating steel 
autoclaves at room temperature in a medium of absolute methyl alco- 
hol at an initial hydrogen pressure of 100-120 aim. Raney nickel at a 
concentration of 10~ in relation to the weight of the substance was 
used as the catalyst. Hydrogenation was completed when hydrogen 
ceased to be absorbed. Usually the quantity of absorbed hydrogen was 
equivalent to 1.5-2 mole/mole substance. 

The following compounds were obtained from X during hydrogen- 
ation under these conditions. ~-Methoxy-2, 7-dimethyt-l,6-dioxas- 
piro[4.4]nonane (XVII) with a yield of 15.5%; bp 89-91 ~ C (17 mm); 
d42~ 1.0160; nD2~ Found,%: C 64.70.64.79; H 10.02, 9.79; 
MRD 48.65. Calculated for Ci0H1803, %: C 64,49; H 9.74: MR D 48.91. 
2, 7-Dimethyl-1,6-dioxaspiro[4.4]nonane(XVIII), yield 7.5% 1 mp 94- 
96~ (67 mm); nD 2~ 1.438G. Data in the literature [9]: bp 167-169 ~ C 
(760 mm); nD z~ 1.4389. l-(5'-Methyl-2'-tetrahydrofuryl)butan-3-one) 
(XIX). Yield was 54%: bp 102-104 ~ C (17 ram); d~ ~ 0.9899; nD 2~ 
1.4605. Found,~ C 68.90, 68.72; H 9.71, 9.64; MR D 43.39. Calcula- 
ted for C9Ht602,%: C 69.19: H i0.32: MRD 43.21. 

From compound XI: 2, 7, 7-Trimethyl-1, 6-dioxaspiro[4,4]nonane 
(XX) with a yield of 31%. bp was 72-74~ C (25 mm); d42~ 0.9462: 
nD 2~ Found,o]o: C 70.37, 70.77; H 10.76, 10.86; MRD, 47.24. 
Calculated for C10HlsO2. O]o I C 70.55; H 10 66; MR D 47.27. 1-(5.', 5'- 
Dimethyt-2'-tetrahydrof~ryl)butan-3-one (XXI), yield 31.5%;bp 112- 
114 ~ C (18 ram); d42~ 0, 9710; nD a~ 1.4559. Found, %: C 69.98, 69.92; 
H 10.70, 10.42: MRD 47.65. Calculated for CIoH~O2,O]o: C 70.55; 
H 10.66%o; MR D 47.83. 

From compound XII, 2, % Dimethyt- 7-ethyl-l ,  6- dioxaspko[4.4]- 
nonane (XXll),with a yield of 67.3%: bp 92-93~ (25 ram): df ~ 
0.9387, nD 2~ 1.4408;Found,%: C 71.88, 72.05: H 11.08, 11.12; 
MR D 51.82. Calculated for CIIH2002,% ; C 71.69;H 10.94;MR D51.88. 
1-(5'-Methyl-5'-ethyl-2'-tetrahydrofuryl)butan-a-one (XXVII) with a 
yield of 10.6%; bp 103-105" C (5 mm); d42~ 0.9724; nD a~ 1.4630. 
Found,%: C 71.44, 70.88" H 11.01, 10.80 ; M i  D 52.26. Calculated 
for ClIH2002,%: C 71.69; H 10.94; MR D 52.45. 

From Compound XIII. 2- Methoxy - 2,7, 9, 9 - tetramethyl- I ,  6- di- 
oxaspiro[4.4]nonane (XXItI) with a yield of 83.3o]o ; bp 101-103" C 
(15 mm)~d~ a 0.9907;nD 2~ 1.4501. Found,o]o: C 66.96, GS.92;H 10.21, 
9.83; MR D 58.14. Calculated for CzzHaO3,%: C 67.25: H 10.35 
MRD 58.15. 2, 7, 9,9- Tetramethyl-1,6- dioxaspiro[4.4]nonane (XXIV); 
yield was 4.5%; bp 87-89 ~ C (25 ram): nD z~ 1.4390~ data in the lite- 
rature [13]: bp 87-89* C (25 ram); nD 2~ 1.4391. 

On hydrogenation of compound XVI the following compounds were 
obtained. Spiro[3H- cyclopentafttran- 2, 2'- (5'- methyl)tetr ahydrofur an] 
(XXV), yield 41.5%; bp 103-104~ (20 mm); d42~ 1,01.9;nD 2~ 
Found,~ C 71.89, 71.96;H 9.72, 9.68 MR D 49.72. Calculated for: 
CttHt~Oz.% : C 72.51; H 9.93; MR D 49.68. 1-(a-Cyclopentatetra- 
hydrofaryl)butan-8-one (XXVI), yield 46% : bp 98-99 ~ C (5.5 ram) : 
d42~ 1.045;nD2D 1.045;nD 2~ 1.4815. Found,%: C 72.08, 71.91;H 9.73 
9.37;MR D 49.68. Calculated for CuHI802,%: C 72.51; H 9.93:MRD 
50.25. 
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