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In a recent communication1 , we noted that the treatment of 

16-dehydropregnenolone acetate with trimethyl orthoformate in the 

presence of an acrid catalyst furnished bicyclo[Z. 2.2]octane systems. 

It is now found that some methyl vinyl ketone derivatives also react 

with trimethyl orthoformate in the presence of an acid catalyst to 

yield bicyclo[2. 2. aloctane systems. 

A stirred mixture of 3-methyl-3-buten-2-one (I,) (0.5 M), 

trimethyl orthoformate (0. 5 M) and orthophosphoric acid’ (0.02 M) 

was distilled slowly. Methyl formate was first distilled out during 

a period of seven hours, followed by methanol. The residue was 

hydrolyzed with dilute hydrochloric acid at room temperature for 

1 

K. Morita, G. Slomp and E. V. Jensen, J. Am. Chem. Sot., 
j4, 3779 (‘1962). 

2 
The use of sulfuric acid, boron trifluoride etherate or p-toluene- 
sulfonic acid gave lower yields of the desired product. 
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five minutes. Distillation of the product gave 4-methoxy- 1, 5- 

dimethylbicyclo[Z. 2. Iloctan-a-one (IIa) in 72 per cent yield. 

Analogous reactions of 3-penten-2-one (Ib) and of trans-3-methyl- 

3-penten-2-one (I,) with trimethyl orthoformate gave 4-methoxy- 

6, ‘I-dimethylbicyclo[2.2.2]octan-2-one (IIb) (10% yield) and 4- 

methoxy-1, 5, 6, 7-tetramethylbicyclo(2.2.2]octan-a-one (IIc). (54% 

yield), respectively. The low yield observed in the case of Ib 

presumably suggests that the main reaction proceeded to form 

4-methoxy-1.3-pentadiene. The observed polymeric material 

could be derived from it. Only a polymeric material was obtained 

from the reaction of methyl vinyl ketone with trimethyl orthoformate 

under the similar condition described above, although a quantitative 

formation of methyl formate and methanol was observed. Reaction 

of a methanol solution of mesityl oxide with trimethyl orthoformate 

in the presence of sulfuric acid gave a complex mixture and no 

bicycloactane derivative could be isolated. 

No.6 

The assignment of the structures for II,, IIb and II, is based on 

n.m.r. and infrared spectra that show the presence of a tertiary 

methoxyl group and a sirmembered ring ketone, respectively 

(see Table I). 

CH3-CO-CR-CHR’ * 
2) Hydrolysis 

I a, R’CH3; R’=H 

b, R=H ; R’=CH3 

C’ 
R=R’=CH 3 

II,’ 

b’ 

C’ 

R=CH3 ; R’=H 

R=H ; R’=CH3 

R=R’=CH3 



No.6 Preparation of bicyclo[2.2.2]-octane ayatema 265 

When a methanol solution of I, was treated with trimethyl 

orthoformate in the presence of sulfuric acid for 5 hours at room 

temperature, Hc (50%) and a mixture, b.p. 40-43’C at 5 mmHg, 

(24%) were obtair.ed. The latter was separated by vapor phase 

20 
chromatography lo 4,4-dimethoxy-3-methyl-2-pentene, nD 1.4400 

(Calcd. for C8H1602 : C, 66.63 ; H, 11.19 Found : C, 66.81 ; 
20 

H, 10.69) and 2,4,4-trimethoxy-3-methylpentane, nD 1.4222 

(Calcd. for CgH2003 : C, 61.33 ; H, 11.44 Found : C, 61.58 ; 

H, 11.26). Ansell et alP reported that trimethyl orthoformate, 

in methanol with a trace of hydrochloric acid, and ethyl vinyl 

ketone gave 1, 3, 3-trimethoxypentane and an analogous reaction of 

2-methyl- 1-pentene-3-one gave 3,3-dimethoxy-2-methyl-1-pentene. 

Compound II;,, IIb and II, each appear to consist of one 

stereochemical modification, whereas 4-methoxy-5,6 : 1, 7- 

bispropanobicyclo[2.2.2]octan-2-one (III)4 and 4-methoxy-5,6 : 

1, 7-bisbutanobicyclo[2.2.2]octan-2-one (IV)l derived from 

1 -acetyl- 1 - cyclc’pentene and 1 -acetyl- 1 -cyclohexene, respectively, 

were each found to consist of two stereoisomers. 

3 
M. F. Ansell. J. W. Lown. D. W. Turner and D. A. Wilson, 
J. Chem. Soci, 3036 (1963). 

4 
I. A. Favorskaya and L. V. Fedorova [Zhur. Obshch. Khim., 
2, 242 (1954) ; Chem. Abstr., 49, 45396 (1955)] apparently 
Stained this substance by an acid-Btalyzed dimerization of 
1 -(l -methoxyvinyl)- 1 -cyclopentene, but-assigned an incorrect 
structure. 
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cl’,0 

8 

I_& . ..&‘. _ .~of+i 
C”2 

III n=3 
VI 

IV n=4 

The positive evidence that the intermediate of this unique reaction 

is V is provided by the following experiments. Reaction of a methanol 

solution of 4-acetyl-4-methyl-1-cyclohexanone with trimethyl 

orthoformate at 25OC (20 hr. ) gave a 73% yield of 4-( 1, 1 -dimethoxy 

ethyl)-4-methyl-1-methoxy-1-cyclohexene, b.p. 121-122.5OC at 

20 
14 mmHg, nD 1.4751 ( Calcd. for C12H2203 : C, 67.25 ; H, 10.35. 

Found : C, 67.44 ; H, 10.26) which was further transformed into 

4-(l-methoxyvinyll-4-methyl-l-methoxy- 1-cyclohexene in 80% yield, 

b.p. 121-122’C at 14 
20 

mmHg, nl, 1.4825 ( Calcd. for CllH1802 : 

C, 72.48 ; H, 9.95. Found : C, 71. 64 ; H, 9. 82, contaminated 

with little keto compound) by boiling it in acetic anhydride-pyridine 

(5 hr. ). Treatment of this substance with boron trifluoride etherate 

in benzene solution at reflux (3 hr. ) afforded, after hydrolysis, in 80% 

yield 4-methoxy-1-methylbicyclo(2. 2.2]octan-2-one (VI). 
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