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ORGANIC PREPARATIONS AND PROCEDURES INT.  21 (1) , 91-1.04 (1989) 

PREPARATION OF a,a-DIALKYL-B-HALOKETONES 

+ Paul Sulmon, Norbert De Kimpe* and Niceas Schamp 

Laboratory of Organic Chemistry 
Faculty of Agricultural Sciences 

State University of Gent 
Coupure-Links 653, B-9000 Gent, BELGIUM 

B-Haloketones are a class of bifunctional compounds, the 

synthesis of which has already been described in a number of 

publications. 1-24 

by substitution of the hydroxyl group by a halogen atom, 

from cyclopropanols 5 and allylic alcohols 4 by reaction with 
hypochlorites or hypobromites. 1 4 - 2 4  

large quantities of B-haloketones 2 with two substituents in 
the a-position (R2 = R3 = alkyl) the transformation of B-hydro- 

They can be prepared from B-hydroxyketones 1 
1-13 or 

For the preparation of 

1 

SCHEME I 
xyketones 1 to B-haloketones - 2 seems to be the most straigth- 

forward method. Recently we required substantial amounts of 

O1989 by Organic Preparations and Procedures Inc. 
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SULMON, DE KIMPE AND SCHAMP 

%-halogenated ketones. The synthetic methods described in the 

literature raised several problems. This article describes an 

alternative method for the preparation of a,a-dialkyl-~-haloke 

tones free of side-reactions. The synthesis of compounds 2 is 
divided into two parts, namely the formation of B-hydroxyketo- 

nes 1 and the transformation of 6-hydroxyketones into the cor- 
responding 8-haloketones. 

The formation of 6-hydroxyketones 1 via acid catalyzed reac- 
tion of ketones with formaldehyde, according to a literature 

method', was less attractive for large-scale preparations due 

to the formation of numerous side-products depending upon the 

1 

SCHEME I1 

reaction conditions. However, this method was taken as a ba- 

sis for further improvements of the preparation of B-hydroxyke- 

tones. The first part of this method, namely the reaction of 

ketone 1 with paraformaldehyde in trifluoroacetic acid with the 
formation of trifluoroacetate 1, was easily performed at reflux 
temperature and the transformation could be followed by 'H-NMR. 
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PREPARATION OF a,a-DIALKYL-6-HALOKETONES 

It was found that the quantity of the expensive solvent (i.e. 

TFA) used to perform this transformation could be reduced to 
7 

two molar equivalents in comparison with the original report. 

The second part of the formation of 8-hydroxyketones 1, namely 

the transformation of B-trifluoroacetoxyketones S to the corres- 
ponding 8-hydroxyketones 1, gave problems (Table 1, entries 1-  

15) . 

- 

The literature procedure7 , namely the transformation of 

SCHEME I11 

SCHEME IV 
of - 8 to 1 using an aqueous sodium hydroxide solution, gave, 
depending upon the reaction conditions and especially the molar 

quantities, many side-products. The aqueous workup of the tri- 

fluoroacetate derived from the reaction of 3-methyl-2-butanone 

- 7b (R1 = R2 = R3 = CH3) with paraformaldehyde in trifluoroacetic 

acid afforded, with the expected 4-hydro~y-3~3-dimethy1-2-buta- 

none E, also variable amounts (up to 60%) of the acetal 13 
(Table 1 ,  entry 4 ) .  The reaction of isobutyrophenone 

- 
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SULMON, D E  K I M P E  AND S C W I P  

(R1 
acid, followed by workup of the reaction mixture with an aqueous 

sodium hydroxide solution afforded three reaction products, 

namely the expected ketone &, l-phenyl-2,2-dirnethyl-lI3-propa- 

nediol - 14 and 4-phenyl-5,5-dimethy1-lI3-dioxane - 15 (Table 1, 

entries 7 and 8 ) .  The reaction of diisopropyl ketone 7f 
(R1 = - i-Pr,R2 = R3 = Me) with the same reagents gave, in addi- 

tion to 6-hydroxyketone If, diol - 16 in variable amounts (0-35%) 

(Table 1 : entry 13). Compounds - 14 and - 16 were formed during 

the workup by the Cannizarro reaction from the excess formal- 

dehyde present in the medium through reaction with B-hydroxy- 

= Ph,R2 = Rj = Me) with paraformaldehyde in trifluoroacetic 

0 I j C H 1 O  CF,COOH 0 I 

I O U  

lj [ 5 H l % )  12 (0-IS%) 1! 

C H I O  

c.nn,* . r r  0 

SCHEME V 
ketones - Ic and - If. Dioxane - 15 was formed from formaldehyde 

and propanediol - 14, while dione 13 resulted from reaction of 
formaldehyde with two molecules of B-hydroxyketone 5. In 
order to avoid all these side reactions the original literature 

procedure was modified. Instead of using an aqueous sodim hydroxide 7 

solution, an aqueous sodium bicarbonate or aqueous potassium 

carbonate solution was used. When this adapted method was 

applied no side products were found and 8-hydroxyketones 1 
were isolated as the sole compounds in high yields (85-95%). 

The reaction conditions and the spectral data of B-hydroxyketo- 

nes 1 are compiled in Tables 1, 2 and 3. 
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PREPARATION OF ~,Q.-DIALKYL-B-HALOKETONES 

2. TRANSFORMATION OF 6-HYDROXYKETONES INTO B-HALOKETONES 

The transformation of 8-hydroxyketones 1 into 8-haloketones 2 

was performed according to known principles from the literature. 

By reaction of 6-hydroxyketones 1 with p-toluenesulfonyl chlo- 
ride in pyridine at room temperature, B-tosyloxyketones 11 
were formed in nearly quantitative yields (Table 1 ,  entries 

1 6 - 2 1 ) .  On reaction of compounds fi with lithium chloride in 
dimethylformamide, B-chloroketones 10 were produced while on 
reaction of - 1 1  with lithium bromide in 2-butanone (MEK) 8-brcaro- 

ketone 12 was the only product isolated (Table 1, entries 27-34). 

An alternative method for the preparation of B-hydroxyketones 

consisted of the reaction of 6-hydroxyketones - 1 0  with thionyl 

chloride in pyridine (Table 1; entries 23 and 2 4 ) .  It was 

somehow surprising that, when this reaction was performed at 

O°C it was not possible to isolate compound - 1 0  from the reaction 

mixture. The isolated compound was a product with an AB-system 

('H-NMR) in the region of 4 ppm and structure 9 was proposed 
for the isolated compound. On the other hand, 6-chloroketones 

- 1 0  were the only isolated products when the reaction of B-hydroxy- 

ketones - 1 was performed with thionyl chloride in pyridine at 

higher temperature or when the reaction mixture obtained at O°C 

was warmed up. The latter alternative method was hardly used 

for the preparation of B-chloroketones 10, because via this 
method the yield o'f the compound 10 was lower than through 
transformation of - 1 into ketone 2 via tosylate 11. The spec- 

tral data of B-haloketones 10 and - 1 2  and B-tosyloxyketones 11 
are given in Tables 2 and 3. 

In conclusion it can be stressed that an improved method for 
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SULMON, DE K I M P E  AND SCHAMP 

Table I. P r e p a r ation of 6-Hydroxyketones I, B-Tosyloxyketones 11 dfld li-Haloketones 1 0  and I2 - - 

Star- 

:n- ting Yield 
r y  Com- 

Re R C  t i o n  Con d i t ions'' hp./mp. 
( % I b  KI K3 H2 

pound 

I 

2 

3 

4 

5 

6 

7 

8 

9 

0 

I 

1 

3 

5 

I 

7a Me - 

l a  He - 

7h Me - 

7h M e  - 

7b ?It. - 

7b M e  - 

- 7c  C6Hs 

- 7c ChHi 

~ 7 c  C6H5 

-(CH2lS- CH20/CF3COOH (l.IEI2E) NaOH/H20 (ZNISE) 1. : 95% bp. 131-133°C 

.'. Bh KT 1011 IOmm flg 

-ICHLl5- CH20/CF3COOH (l.IE/ZE) K2C03/H2@ (IOE/IO%) 1. : 100% bp. l3l-133"C 

Me 

He 

?Ie 

Me 

Ye 

Me 

\I e 

7d -(CH.) - 2 4  - 

7 e  4 - Y e C  HI, Me 6 - 

71 i-t'r Ye - -  

i f  i - P r  Cle - -  

if i-Pr ?le -~ 

71 i - P r  Me -~ 

A 8 h  RT 4 d  

Me CH20/CF COOH (I.3E/5E) NaOH/H20 ( 2 N / 2 E )  2 : 92%'  3 

24h 60OC R T  2h 

He CH20/CF3COOH (1.5Ei2E) NaOH/IILO (2N/SE) 2 : 35%d 
Ii 2Oh RT 2h  

Me C H 2 0 / C F  COOH (IE/?E) SaHCO /H 0 (IOE/lO%) > : 95% 3 3 2  

II 7 h  KT : I d  

Me CH20/CF COOH IEILE) K2C03/H20 iIOE/IOX) > : 9 2 %  3 

/I\ 7h KT 4 d  

Me CH @/CF COOH IE/?E) Sa@H/H,O ( ? S / 5 E )  1. : 7 Y X e "  2 3  

C 1 2 h  R T  id 

Me CH70/CF COOH ( I E I L t , )  N d O H / I I ) O  O N i S i r )  2 : OX' - 3  
" /  ? d  KT I d  

!le CH,0/CF3C00H (2E/?E) K,CO /H 0 (IOE/ID%) : 907, - 3 2  

' 2 2 h  KT 4 d  

Me CH , O / C F  COOH ( I ,  I t/ZE) NaHC03/H20 ( l 0 E /  IOK) 3 : 90'7 - 3 '  

' Lh KT 3d 

lOmm Hg 

hp. 85-90"C/ 

1 8 m m  Hg 

hp. 45-4BoC/ 

0.0Smm Hg 

hp. X 5 - 9 0 " C /  

18mm Hg 

bp. 8 5 - 9 0 ° C /  

1 8 m m  Ilg 

hp. 100-1049Ci 

0.2mm Hg 

hp. H7-90°C/ 

13mm i l g  

hp. X7-9OaC/ 

13nm Hg 

hp. Xi-9O0C/ 

1 3 m m  Hg 

bp .  X 7 - Y O " C /  
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PREPARATION OF a, a-DIALKYL-8-HALOKETONES 

18 & C6H5 Me 

19 & -(CH214- 

20 3 4-HeC H Me 

21 If A-Pr Me 

22 & Me Me 

23 2 Me Me 

24 & Me Me 

6 4  

25 3 Me Me 

26 = Me Me 

27 fi Me Me 

28 Me Me 

29 = Me Me 

Ilc : 86Xm mp. 71°C 

Ild : 90% rnp. 56°C 

Ile : 83%" mp. 5 9 " ~  

llf : 92Z0" - 

- Me TsCl/pyridine (I.IE/lO%) RT 18h 

Me TsCl/pyridine (I.IE/lO%) RT 2d 

Me TsCl/pyridine (l.IE/lO%) RT 4d 

Me TsCl/pyridine (I.IE/lO%) RT 2d 

- 

- 

- 
Me HC1 (conc.) (10E) RT 20h 

Me SOC12/pyridine (IE/lO%) 0" 2h 

Me SOC12/pyridine (IEIlOX) A lh 

Me HC1 (10E) RT 20h 

Me HC1 (IOE) A 48h 

Me LiCl/MEK (2E/10%) A 48h 

Me LiCl/DMF (2E/IO%) A 3d 

Me LiBr/acetone (2E/10%) A 2d 

-(CH ) - LiCl/DMF ( L E I I O T )  A loti 2 5  30 & Me 

31 & C6H5 Me Me LiCl/DMF (2E/10%) A 24h 

32 -(CH2)4- Me LiCl/DMF (2E/10%) A 8h 

33 & 4-MeC6H4 Me Me LiCl/DMF (1.5E/10%) A Id 

34 llf i-Pr Me Me LiCl/DMF (2E/IOX) ii 3d 

IOb : 0% 

2 : 83%' 
- 10b : 68%' 

- 

10b : 0% 

IOb : 0% 

10b : 0%' 

- IOb : 82%r 

- 
- 

- 

.- 1 2  : 85%t 

IOa : Y O Z  - 

- IOc : 85ZU 

- 10d : 94% 

10e : 88zV - 

- 10f : 90%' 

- 

bp. 60-65'Cl 

15mm Hg 

- 

bp. 60-65OC/ 

15mm Hg 

bp. IlO-IIL"C/ 

lOmm Hg 

bp. 82-86"C/ 

O.Imm Hg 

bp. 102-109"C/ 

12mm Hg 

bp. 105-112*C/ 

D.lmm Hg 

bp. 75-78'C/ 

13mm Hg 

a) E = molar equivalents; A = reflux; h - hours; RT = room temperature; N = normal; conc = concen- 

trated. 

c )  Lit.25 bp. 78-i9'C/14mm Hg. 

102°C/0.02mm Hg o r  115'C/0.8mm Hg; mp. 5OOC. 

d i m e t h y l - 1 . 3 - p r o p a n e d i o l  '4; bp. 120-125"C/O.Olmm Hg; mp. 78°C; 16% starting material. g) 47% 4-  

phenyl-5.5-dimethyl-1,3-dioxane '5; 53% starting material. h) This compound was not purified, but 

immediately transformed into the corresponding tosylate (crude yield given). 
12mm Hg. j )  Also 8% starting material. k) 35X 2,2,4-Trimethyl-1,3-pentanediol 16. 1) Lit.6 mp. 

55.5-56°C; Lit.28 mp. 55°C. m) Lit.28 mp. 69-70'C; Lit.29 mp. 72°C. n) Lit.30. 0) The tosylate 

was not isolated. but immediately transformed into the corresponding 6-chloroketone. 

q)  Decomposition at room temperature.I4 

t) b-Hydroxy-4-methyl-2-pentanone was also formed by aldol condensation of acetone. 

b )  Compounds la, &. &, e, &. x, 12, 14. and 16 gave correct elemental analyses. 
d) 60% 5,7-dioxa-3,3,9,9-tetramethyl-2,lO-undecanedione - 13; bp. 98- 

e) Lit.' bp. 152-153°C/12mm Hg. f )  4 %  I-phenyl-2.2- 

i) Lit.26-27 bp. 88"C/ 

p) Lit.". 

s)  No reaction observed. r) Lit.23 bp. 37-4O0C/4mm Hg. 

u )  Lit.32. 
v )  Lit.33. 
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SULMON, DE KIMPE AND SCHAMP 

Table 2 .  Spectral Data of d-Hydroxyketones L ,  3-Tosyloxyketones 11 and 5-HaIoketoncs lo a n d  E. 

- 

8f - 

- la vc=o : 1705 

V O H  : 3445 

- Ib ucx0 : 1710 

uOH : 3450 

- Ic vc=o : 1676 

uOH : 3460 

- Id vcx0 : 1702 

vOH : 3450 

- If wcs0 : 1702 

vOH : 3480 

- 13 vcx0 : 1718 

- 14 'dOH : 3300 

15 - 

16 vOH : 3370 - 

- I l a  ucxo : 1717 

1Ib vcz0 : 1715 - 

1Id (;=" : 17!8 - 

IH-NMR 

6(CF3COCH) : 1.21 (~H.S,(CH~)~); 2 . 2 3  (3H,s,CH3C=O); 4.41 (2H,s,CH2). 

6(CF3COGH) : 1.51 (6H,s,(CH ) ) ;  4.62 (2H.s,CH2); 7.20-7.80 (5H.m,C6H5). 

6(CDC13) : 1.23 (3H,s,CH3); 1 . 0 0 - 3 . 0 0  (8H,m.(CH2)4); 4.34 and 4.48 (ZH,Zxd,AB, 

-3 2 

CH20). 

5(CF COOH) : 1.16 ( ~ H , ~ , J = ~ . ~ H z , C H ( C H , ) ~ ) ;  1.37 (6H.~,(Ctl~)~); 3.30 (IH.sep- 

tet, J-6.8Hz, CH(CH3) 2 )  ; 4. 50 (ZH, s .CH2). 

6(CC14) : 1.00-2.40 (IOH,m,(CH2)5); 2 . 2 1  (3H,s,CH C=O); 3.63 (2H,s,CH20H); 

3.40-3.80 (lH,s,br,OH). 

6(CC14) : 1.08 (~H,S,(CH~)~); 2.09 (3H,s,CtI3C=O); 3.44 (2H,S,CH2); 2.80 (1H.s. 

br,OH). 

6(CDC13) : 1.37 (~H,S,(CH~)~); 3.48 (IH,s,br,OH); 3.73 (2H,s,CH2); 7.20-8.00 

3 

-3 

(5H,m.C6H5). 

6(CDC13) : 1.10 (3H,s.CH3); 1.40-2.10 (6H,m,(CH2)3); 2.20-2.60 (2H,m.CH2C=O); 

3.53 (2H,s,CH20H); 3.40-3.50 (IH,s,br.OH). 

6(CDCl ) : 1.06 ( ~ H , ~ , J - ~ . ~ H z , C H ( C H ~ ) ~ ) ;  1 . 2 0  (~H,S,(CH~)~); 3 . 1 1  (lH,septet, 3 

J=6. 2Hz,Clj(CH3) 2) ; 3.56 (ZH,s,br,Clj2) ; 2.62 (IH,s,br,OH). 

5(CDC13) : 1.10 (lZH,s,Zx(CH ) ) ;  2 . 1 1  (6H,s,ZxCH C=O); 3.45 (4H,s,2xCH20); 

4.55 (2H,s,0-CH20). 

6(COC13) : 0 .81  (3H,s,CH3); 0.85 (3H,s,CH3); 3.52 (2H,s,CH2); 3.51 (lH,s,br, 

OH); 3.89 (lH,d,J=3.2Hz.O~); 4.61 (IH,d,J=3.2Hz.CH-OH); 7.33 (5H,s,C6H5). 

S(CDC13) : 0.69 (3H,s,CH3); 0.95 (3H,s.CH3); 3.49 and 3.67 (2H,2xd,AB,J=llHz, 

CH2); 4.33 (IH,s,CH-O); 4.78 and 5.22 (2H,2xd,AR,J=6Hz.O-CH - 0 ) ;  7.27 (5H,s, 

C H ) .  6-5 

'(CUCI3); 0.92 (6H,s,(CH ) ) ;  0.95 and 0.99 ( b H , 2 x d , J = 6 , 4 H z , C H ( C H 3 ) 2 ) ;  3.27 

(2H,s,Cli2); 3.20-3.70 (3H,m.OH+CHOH); 

0(CUCl3) : 1.20-2.00 (10H,rn,(CH2)5); 2.10 (3H,s.CH3C=O); 2.45 (3H,s,CH C H 1 ;  

4.07 (LH,s,Ct! ) ;  7.38 .ind 7.80 (~H,L~~.AH,J=X~!L,C tI ) .  

S(CDC1,) : 

(2H.s.CH ) ; 7.40 and 7.82 (4H,Zxd,AB,J=8. 2Hz,C6H4). 

5(CDCI3) : 1.32 (6H,~,(Cll~)~); 2.37 (3ti,s,CHjC6H4); 4.09 ( 2 H , S , ( : H Z ) ;  7.00-7.80 

(9H,rn,C& and C6H4). 

-3 2 -3 

- 

-2 

-3 2 

1.40-2.20 (IH,m,CH(CH 1 7 ) .  3 -  

3 6 4  

-2 6-4 
1.14 (6H,~.(Ctl~)~); 2.12 (3H.s,CE3C=O); 2.46 (3H.s.CN C H ) ;  4.05 -3 6 4 

-2 

!(CUC13) : 1 . 1 3  (3H.s.CH 1; 1.40-2.00 (6H,m,(Ct12)3); 2.CO-3.60 (2H,m,CH2C=O); -3 

? .  $ 1  ( 3 H ,  s.CH3C6H4) ; 4.03 (LH,s,CH ) ; 7.33 anil 7.73 ( 4 1 1 , L ~ d . r \ t i , . l = 8 . 4 1 1 ~ . ~ ~ ~ ~ ) .  -2 

- - _ _ - - - -  - - _ -  
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PREPARATION OF a,a-DIALKYL-6-HALOKETONES 

a) The substitution pattern is given in Table 1 o r  in the schemes. b) Rl-R2-R3-Me. 

Table 3 .  I3C-NMR Spectral Data (6, CDC13) of 6-Hydroxyketones 1. E-Tosyloxyketones 11 and E-Haloke- 
tones and 12. 

la 214.5 26.1 - 53.9 67.7 - 

- Ib 214.2 25.7 21.6 49.6 69.4 - - 
- Ic  209.4 - 22.8 49.2 70.3 131.1' 138.2 127.7' - 

128.1' (d) 

Id 217.8 - - 50.2 68.9 - - - - - 

I f  220.9 - 21.Za 49.8 69.3 - - -  - - 

13 2 1 2 . 0  25.7 21.9 48.3 74.8 - - - 
- 14 - 2 2 . 8  38.9 71.9 127.7' 141.5 127.7' - 
- 

19.0 127.4' (d) 

- 15 - 22.1 34.7 78.4 127.5' 137.9 127.2' - 
18.6 127.4' (d) 

29.9; 25.9 and 2 2 . 4  (3xt, 

@y5). 

39.0; 35.6; 27.3 and 20.8 

(4xt.(CH2I4); 20.2 ( 9 .  

CH3). 

19.ga (q,CH(CH3)2); 34.5 

(d,CH). 

95.9 (t.O-CHZ-O). 

82.0 (d,CH). 
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SULMON, DE KIMPE AND SCHAMP 

16 - 

I l a  209.9 - 

Ilb 210.0 - 

IIc 205.3 - 

Ild 211.9 - 

I l e  204.5 - 

s b  210.8 

12 209.7 

- load 208. I 

- 

10b 210.0 

1Oc 206.2 

- 

- 

10d 212.6 - 

10e 205.2 - 

IOf 216.6 - 

26.0 

25.3 

25.6 

25.2 

25.9 

25.4 

23.3a 

21.4 

22.8 

23.0 

21.8 

23.5 

22.7 

24. I 

24.2 

22.8 

39.2 

51.4 

47.6 

47.6 

48.4 

47.5 

47.9 

48.5 

52.8 

49.2 

49.3 

49.8 

49. I 

49.9 

73.4 

73.5 

75.0 

75.7 

74.5 

75.9 

67.4 

41.0 

50. I 

51.7 

52.5 

51.3 

52.8 

52.1 

129.9 145.0 132.6 

127.9 ( S )  

129.9 145.0 132.6 

127.9 ( s )  

129.8 144.8 132.8 

127.8 137.6 131.3' 

128.2c (d+s) 

127.5' 

129.8 144.8 132.6 

127.9 ( 5 )  

129.8 144.8 132.7 

( 5 )  

128.0 142.1 134.6 

( 5 )  

128.9 

128.0 

131.OC 138.4 127.3' 

128.2c (d) 

128.9 141.7 135.3 

127.8 ( s )  

21.6 

21.6 

21.5 

21.5 

21.6 

- ~ ~ ~ -  
83.3 (d,CH); 29.2 (d,CH 

(CH ) ) ;  19.7a and 16.7a 3 2  

(2xq I C (CH3) 2). 

22.0; 25.5 and 29.8 (2xt 

-(CHZ)5-). 

31.3; 25.3 and 22.5 (3xt 

-(CH2)5-). 

38.8; 36.4; 27.0 and 21.1 

(4xt.-(CH ) - ) ;  21.3 ( 4 .  

(CH.,). 

21.3 (q.CH3C6H4). 

- 2 4  

a) The substitution pattern is given in Table I OK in the schemes. 
versa. 

and the CH signals. 2 

b )  R = R  = R  3=Me. c) Or vice 

d) The 13C-NMR spectrum was recorded in C6D6 in order to avoid overlapping of  the CH 3 C-0 
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PREPARATION OF a,a-DIALKYL-B-HALOKETONES 

the preparation of large quantities of 6-haloketones with two 

substituents in the a-position was developed starting from 

ketones via acid-catalyzed hydroxymethylation and substitution 

of the hydroxyl group by chlorine or bromine. 

EXPERIMENTAL SECT1 ON 

H-NMR spectyg were measured with a Varian T-60 NMR spec- I 

trometer, while C NMR spectra were obtained with a Varian 
FT 80 NMR spectrometer. IR spectra were performed with a 
Perkin-Elmer model 1310 spectrophotometer and mass spectra were 
measured with a Varian-Mat model 112 mass spectrometer. Satis- 
factory elemental analyses were performed for all new compounds. 
Elemental analyses were performed by the Laboratory of Soil 
Physics and the Laboratory of Agrochemistry (University of Gent). 

Preparation of B-Hydroxyketones 1. General Procedure.- A mix- 

ture of 0.1 mol of ketone 1, 0.2 mol of trifluoroacetic acid 

and 0.1-0.2 mol of paraformaldehyde was stirred under reflux 

during several hours (Table 1, entries 1-15). When the reaction 

was complete (control 'H-NMR) , the mixture was poured carefully 
into a saturated sodium bicarbonate solution (100 ml). The 

mixture was stirred overnight (14-20 hrs) and afterwards ex- 

tracted four times with each 100 ml of dichloromethane. The 

combined extracts were dried (MgS04) and, after removal of the 

solvent under vacuo, the residual reaction mixture was distilled 

-- in vacuo to give pure B-hydroxyketones 1 in good yields. The 

spectral data of 6-hydroxyketones 1 are given in Tables 2 and 
3 .  

Preparation of 8-Tosyloxyketones 11. General Procedure.- To a 

solution of 0.1 mol of 8-hydroxyketone 1 in pyridine (10% solu- 
tion), 0.11 mol p-toluenesulfonyl chloride was added under vigo- 

rous stirring and under cooling with a waterbath. After stir- 

ring at room temperature during several hours (Table 1, entries 

1 6 - 2 1 ) ,  the reaction mixture was poured into 1 liter of 10  N 

10 1 
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SULMON, DE KIMPE AND SCHAMP 

hydroch lo r i c  a c i d .  The a c i d i c  s o l u t i o n  w a s  e x t r a c t e d  wi th  c a r -  

bon t e t r a c h l o r i d e  ( 4  x 150 m l ) .  A f t e r  d ry ing  of  t h e  combined 

e x t r a c t s  (MgS04) and a f t e r  removal of t h e  s o l v e n t ,  t h e  r e s i d u e  

w a s  t r e a t e d  wi th  100 m l  e t h e r .  The s o l u t i o n  w a s  cooled  t o  -30°C 

i n  t h e  r e f r i g e r a t o r  du r ing  s e v e r a l  hours  and t h e  s o l i d  8- tosy l -  

oxyketones E w r e  i s o l a t e d  i n  h igh  y i e l d s  by f i l t r a t i o n .  The 

s p e c t r a l  d a t a  of 8- tosyloxyketones 2 are p resen ted  i n  Tables  

2 and 3. 

P r e p a r a t i o n  of  f3-Chloroketones - 1 0 .  General  Procedure.-  To a 

s o l u t i o n  of  0.1 mol of B-tosyloxyketone 11 i n  dimethylformamide 

( D M F )  ( 1 0  % s o l u t i o n ) ,  two e q u i v a l e n t s  of l i t h i u m  c h l o r i d e  w e r e  

added. A f t e r  r e f l u x  du r ing  s e v e r a l  hours  (Table  1 ,  e n t r i e s  2 7 ,  

28,30-34) ,  t h e  r e a c t i o n  mixture  w a s  poured i n t o  1 l i t e r  of 1 0  N 

hydroch lo r i c  a c i d .  The a c i d i c  s o l u t i o n  was e x t r a c t e d  w i t h  car- 

bon t e t r a c h l o r i d e  ( 5  x 1 5 0  ml), and t h e  combined e x t r a c t s  w e r e  

d r i e d  (MgS04). A f t e r  evapora t ion  of t h e  s o l v e n t ,  t h e  r e a c t i o n  

mixture  w a s  d i s t i l l e d  under  vacuo t o  a f f o r d  6-chloroketones 10. 
The s p e c t r a l  d a t a  of 8-chloroketones 10 are  r e p o r t e d  i n  Tables  

2 and 3 .  

P r e p a r a t i o n  of B-Bromoketone 12. General  Procedure.-  To a so- 

l u t i o n  of 0 . 1  mol of 6-tosyloxyketone = i n  100  m l  2-butanoneI 

two e q u i v a l e n t s  of  l i t h i u m  bromide w e r e  added. A f t e r  r e f l u x  

du r ing  s e v e r a l  hours  (Table  1 ;  e n t r y  2 9 )  t h e  r e a c t i o n  mixture  

w a s  poured i n t o  1 l i t e r  of w a t e r .  A f t e r  e x t r a c t i o n  wi th  d ich lo-  

romethane ( 4  x 100 m l ) ,  t h e  combined e x t r a c t s  w e r e  d r i e d  (MgS04) 

and t h e  s o l v e n t  w a s  evapora ted .  The r e a c t i o n  mixture  c o n t a i n i n g  

ke tone  12 w a s  n o t  d i s t i l l e d  because t h i s  compound decomposes 

p a r t i a l l y  du r ing  d i s t i l l a t i o n .  The compound w a s  of s u f f i c i e n t  
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PREPARATION OF CX,CX-DIALKYL-~~-HALOKETONES 

p u r i t y  ( a  9 7  % ;  checked by 'H-NMR) f o r  f u r t h e r  elaboration. 

T h e  spectral  data  of 6-bromoketone - 1 2  are reported i n  T a b l e s  

2 and 3. 

REFERENCES 

+ P r e s e n t  address : L a b o r a t o r y  of C h e m i c a l  P r o d u c t s ,  DSM 
L i m b u r g  b .v . ,  6 1 6 0  MB Geleen, T h e  Nether lands.  

* N .  D e  K i m p e  : "Senior R e s e a r c h  Associate" ( O n d e r z o e k s l e i d e r )  
of t h e  B e l g i a n  "Nat ional  Fund of S c i e n t i f i c  Research" - N a -  
t i o n a a l  Fonds voor Wetenschappelijk Onderzoek);  t o  whom 
correspondance should be addressed. 

1 .  W .  K r a e m e r ,  H .  L .  E l b e ,  K .  H .  B u e c h e l  and M .  P l e m p e l  ( B a y e r  
A . - G . ) ,  G e r .  O f f f e n .  DE 3 . 0 2 1 .  5 8 1  ( C 1 .  A 6 1 K 3 1 / 4 1 ) ,  D e c .  
1 9 8 1 ,  A p p l .  Jun. 1 9 8 0 ;  Chem. A b s t r . ,  96, 1 8 1 2 9 1 ~  ( 1 9 8 2  . 

2 .  E. R e q e l ,  K .  H .  B u e c h e l ,  K .  L u e r s s e n ,  P .  E .  F r o h b e r q e r  
W .  B r a n d e s  ( B a y e r  A . -G . ) ,  E u r .  P a t .  A p p l .  E P  4 4 , 4 2 5  (C 
C 0 7 D 2 4 9 / 0 8 ) ,  Jan.  1 9 8 2 ,  DE Appl.  3 , 0 2 5 , 2 4 2 ,  J u l .  1 9 8 0 ;  
Chem. A b s t r . ,  96, 1 8 1 2 9 3 ~  ( 1 9 8 2 ) .  

3. E. R e q e l ,  K .  H .  B u e c h e l ,  K .  L u e r s s e n ,  P .  E .  Frohberger 
W .  B r a n d e s  ( B a y e r  
C 0 7 D 2 4 9 / 0 8 ) ,  Jan.  
- 9 6 ,  1 4 2 8 6 5 s  ( 1 9 8 2  

4 .  W .  K r a e m e r ,  H .  L .  
Frohberqer ( B a y e r  
C 0 7 F 2 4 9 / 0 8 ) ,  D e c .  
- 9 6 ,  1 2 2 8 0 6 ~  ( 1 9 8 2  

5 .  W .  Kraemer, K .  H .  

and 

and 
A . - G . ) ,  G e r .  Of fen .  DE 3 , 0 2 5 , 2 4 2  ( C l .  
1 9 8 2 ,  Appl. J u l .  1 9 8 0 ;  Chem. A b s t r . ,  

E l b e ,  K .  H .  B u e c h e l ,  W .  B r a n d e s  and P .  E .  
A.-G.) G e r .  O f f e n .  DE 3 , 0 2 1 , 5 5 1  ( C 1 .  
1 9 8 1 ,  A p p l .  Jun.  1 9 8 0 ;  Chem. A b s t r . ,  

B u e c h e l ,  M. P l e m p e l  and I .  Haller ( B a y e r  
A . - G . ) ,  G e r .  O f f e n .  2 , 8 1 1 , 9 1 6  ( C l .  A 6 1 K 3 1 / 4 1 5 ) ,  Sep. 1 9 7 9 ,  
A p p l .  Mar. 1 9 7 8 ;  Chem. A b s t r . ,  9 2 ,  1 1 1 0 1 8 f  ( 1 9 8 0 ) .  - 

6 .  L. F i t j e r  and W .  L i i t t k e ,  Chem. B e r . ,  105, 9 0 7  ( 1 9 7 2 ) .  

7 .  W .  C .  Lumma, Jr.  and 0. H .  M a ,  J .  O r q .  Chem. ,  35, 2 3 9 1  (1970) .  
8 .  E .  C r o s ,  I .  E l p h i m o f f - F e l k i n  and P .  Sarda, C. R. A c a d .  S c i .  

P a r i s  ( C )  , 286, 2 6 1  ( 1 9 7 8 ) .  

9 .  R. C. FuSOn, W. E. R o s s  and C. H .  McKeever, J.  Am. Chem. S m . ,  
- 6 0 ,  2 9 3 5  ( 1 9 3 8 ) .  

10. N .  H .  C r o m w e l l ,  D .  S .  Soriano and E.  Doomes, J .  O r q .  Chem. ,  

11. D.  B a r l o c c o  and G .  Giqnare l la ,  S y n t h e s i s ,  8 7 6  ( 1 9 8 5 ) .  

12. G .  A. Odoeva, T .  P .  Memekh, G. L .  E p s t e i n  and E .  G .  Sotchilin, 
Zh. O r q .  K h i m . ,  4, 1 6 8 4  ( 1 9 6 8 ) ;  Chem. A b s t r . ,  69, I 0 6 1 2 2  
( 1 9 6 8 ) .  

- 4 5 ,  4 9 8 3  ( 1 9 8 0 ) .  

13. O.C. D e r m e r  and J. Newcombe,  J. Am. Chem. SOC. ,  74, 3 4 1 7  
( 1 9 5 2 ) .  

103 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
4
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



SULMON, DE KIMPE AND SLXAMP 

T4 .  C. H. De Puy, W. C. Arney, Jr. and D. H. Gibson, ibid., 

15. J. W. Wilt and J. W. Hill, J. Org. Chem., 26, 3523 (1961). 
16. C. H. De Puy and R. J. Van Lanen, ibid., 39, 6360 (1974). 
17. C. R. Johnson and R. W. Herr, ibid., 38, 3153 (1973). 
18. C. R .  Johnson, C. J. Cheer and D. J. Goldsmith, ibid., 

19. H. H. Wasserman, M. J. Hearn and R. E. Cochoy, ibid., 45, 

- g o ,  1830 (1968). 

- 

- 29, 3320 (1964). 

2874 (1980). 
20. S. Julia and C. Gueremy, Bull. S O C .  Chim. Fr., 2994 
21. V. R. Kartashov, V. P.  Pushkarev, I. V. Bodrikov and 

Tishkov, Zh. Org. Khim., 7, 1570 (1971); Chem. Abstr 
151146b (1971). 

22. I. V. Bodrikov, V. R. Kartashov and T. I. Temnikova, 
- 3, 669 (1967); Chem. Abstr., 67, 43500~ (1967). 

1965). 
K. N. 
, 7 5 1  

ibid., 

23. V. R. Kartashov and I. V. Bodrikov, ibid., 2 ,  1120 (1966); 

24. V. R. Kartashov, V. P. Pushkarev and I. V. Bodrikov, ibid., 

25. C. L. Karl, E. J. Maas and W. Reusch, J. Org. Chem., 37, 

26. Y. Ishii, K .  Yamawaki, T. Yoshida, T. Ura and M. Ogawa, 

Chem. Abstr., 65, 15218 (1966). 

- 7, 1574 (1971). 

2834 (1972). 

J. O r g .  C h e m . ,  52, 1 8 6 8  ( 1 9 8 7 ) .  

27. U. Schwenk and A. Becker, Justus Liebigs Ann. Chem., 706, 
95 (1967). 

28. P. K. G. Hodgson and S. Warren, J. Chem. SOC. Perkin 
Trans. 2,  372 (1975). 

29. K. Lucas, P. Weyerstahl, H. Marschall and F. Nerdel, Chem. 
Ber., 104, 3607 (1971). 

30. T. I. Temnikova, N. A. Venediktova and V. S. Karavan, Zh. 
Org. Khim - 8, 1214 (1972); Chem. Abstr. 77, 113653~ (1972). 

31. A. G. Robinson and A. W. McCollum, U . S .  US 3692801, 19 Sep 
1972, Appl. or Pr. 72, 839, 16 Sep 1970; Chem. Abstr. 78, 
44203h (1973). 

J. Chem. SOC., Chem. Commun. 1018 (1986). 

DE 3235589 All 29 Mar 1984, Appl. 3235589, 25 Sep 1982; 
Chem. Abstr., 101, 90904d (1984). 

32. K. Soai; S. Niwa, T. Yamanoi, H. Hikima and M. Ishizaki, 

3 3 .  E. Blume and E. Granzer, (Hoechst A.-G.), Ger. Offen. 

(Received March 16, 1988; in revised form September 1, 1988) 

104 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
4
6
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


