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A convenient synthesis of monoacetals of a-diones, i.¢e. a-keto ace-
tals, was developed by silver ion induced alcoholysis of regiospeci-
fically formed a-bromo-a-chloro ketones. Similarly, the correspon-
ding «,a-dialkoxy ketimines were synthesized from silver ion induced
alcoholysis of a-bromo-a-chloro ketimines. Both methods provide
an easy access to protected forms of a-diones, useful as building
blocks in organic chemistry.

The chemistry of a-diones has always attracted a great
deal of interest because of the synthetic potential of these
compounds’-? and because of the numerous applications
associated with their chemistry (e.g. enzyme inactiva-
tion,* flavour chemistry,* etc...). In order to utilize a-
diones in synthetic procedures, a variety of methods for
the synthesis of monoacetals of a-diones has been deve-
loped already. Direct acetalization of unsymmetrical a-
diones is very rare (it works only conveniently for aryl
alkyl ketones®) and often difficult.® The problems asso-
ciated with direct acetalization of a-diones are circum-
vented by the synthesis of the target a,o-dialkoxy ketones
via alternative routes, including Grignard addition across
a,a-dialkoxy esters® and nitriles,? rearrangement of
a-bromo-a-fluoro ketones with alkoxides,” oxidation of
a-hydroxy acetals,® epoxidation of enol ethers and sub-
sequent oxidation of the acyloin acetals,’ selenium cata-
lyzed oxidation of methyl ketones,® etc... Despite the
wealth of methodologies available for the synthesis of
these monoacetals of a-diones, the synthesis of regiospe-
cifically monoacetalized «-diones remains problematic.
Novel straightforward methods for the synthesis of mo-
noacetals of a-diones are highly desirable because of the
synthetic potential of these masked compounds. For in-
stance, they have been used for the synthesis of a variety
of oxygen heterocycles, 1! tropolonoids,'? a-imino ke-
tones,!? enones,'* a-allenic ketones'> and benzocyclobu-
tenol,® to mention only but a few.

In the foregoing list of methods, useful strategies for
attaining this goal are available but often the problem
is due to the difficultly accessible starting material. Here
we report a convenient synthesis of mono(dimethyl)ace-
tals of a-diones via a straightforward and easy to ac-
complish method.

a-Chloro ketones 1, which can be generated in a regio-
specific way (vide infra), were converted into a-bromo-
a-chloro ketones 2 by reaction with N-bromosuccinimide
(NBS) in carbon tetrachloride in the presence of benzoyl
peroxide (Scheme 1).!7 Silver ion induced reactions of
a-bromo ketones have been the subject of numerous stu-
dies, the diversity of the occurring reactions being large.
Depending on the reaction conditions and the substrates
used, these reactions are known to give rise to Favorskii-
type rearrangements (semi-benzilic type), 1,2-dehydro-
brominations, a-alkoxy epoxides and a-alkoxy ketones.!®
In the majority of cases (unless carbenium ion stabilizing
factors determine the outcome of the reaction, e.g. for
a-aryl-a-bromo ketones) it is not possible to direct the

reaction to an a-alkoxylation process. In the case of a-
bromo-a-chloro ketones 2, a silver ion induced alcoho-
lysis would be highly feasible because of the ready form-
ation of an a-acyl cation, which is stabilized by the o-
chloro atom. When performed with silver carbonate in
methanol, the former ionized species undergoes trapping
by methanol to form an intermediate a-chloro ether,
which further solvolyses to a,a-dimethoxy ketones 3. The
method proceeds well with aliphatic ketones, the strength
of this procedure being the straightforward formation of
the desired monoacetal of a-diones starting from an
a-chloro ketone with the same carbon skeleton. This syn-
thetic methodology allows the construction of a,x-di-
methoxy ketones 3 in a regiospecific way. The regiospe-
cific chlorination of ketones at the a-position is a difficult
problem, but can be performed by a procedure which we
disclosed recently.!® This procedure, together with the
transformations discussed above, offers an attractive rou-
te to regiospecifically constructed monoacetals of a-di-
ones (Table 1), as exemplified for the synthesis of 3,3-
dimethoxy-2-pentanone (3b). Base induced ethylation of
methyl acetoacetate to methyl 2-ethyl-3-oxobutanoate
and subsequent chlorination with sulfuryl chloride at the
active methine position provides the corresponding a-
chloro-B-keto ester, which is demethoxycarbonylated in
boiling 50 % sulfuric acid to afford 3-chloro-2-pentanone
(1b).'° a-Bromination with NBS followed by silver in-
duced methanolysis gives rise to 3,3-dimethoxy-2-penta-
none (3b) in good yield. However, the reaction of 2-
bromo-2-chloro-3-pentanone (2¢) with methanol in the
presence of silver carbonate afforded a complex reaction
mixture. Among the reaction products, the desired 2,2-
dimethoxy-3-pentanone (3¢) (27 %), the isomeric 3,3-di-
methoxy-2-pentanone (3b) (14 %) and methyl 2-methyl-
2-butenoate (15 %) were identified, the latter being a pro-
duct of the Favorskii rearrangement.

0 NBS/ BPO 0
]! CClJ/ A/ 1.52h At
R2 T rare. R?
55-85%

1.5 €q A92C03 -879
MeOH/ A/ 24-72h 43-87%

Scheme 1 3a-¢
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Table 1. Compounds 2 and 3 Prepared

Product Yield bp (°C)/Torr Lit. bp

(%) (°C)/Torr
2a° 56 35-37/14
2 85 53-57/17 48/15
2¢° 55 51-55/18
24 ~ 100 -
3a® 50 55-57/21 145-146/760
3p° 70 -
3cb 27¢ - 162.5/760
3¢ 87

* From the reaction of 1a—~c with NBS/CCl, during 1.5-2 h under
reflux. Compound 2d was obtained by chlorination of a-bromo-
propiophenone according to the literature.”®

® From the reaction of 2a—c with Ag,CO,/MeOH during 24 h
under reflux.

¢ Calculated on the basis of the 'H NMR spectrum of the product
isolated by preparative GC.

¢ From rearrangement of 2d with Ag,CO,/MeOH during 72 h un-
der reflux.

Itis noteworthy that aromatic a-bromo-a-chloro ketones,
such as 2-bromo-2-chloropropiophenone (2d), under the
given reaction conditions, rearrange to the isomeric «,a-
dimethoxy ketones (Scheme 2). It seems that the presence
of silver ions does not prevent the starting aromatic a-
bromo-a-chloro ketones rearranging via a-alkoxyepox-
ides, as previously shown for rearrangements induced by
alkoxides.’

0
M
1.5 eq Ag,CO, 0 OMe
MeQH/ A/ 72h
c Br 87% 5
2d 3d

Scheme 2

Table 2. Compounds 4,6,8—10 Prepared

SYNTHESIS

Another form of protected a-diones, suitable for evalua-
tion in organic synthesis, is the a,a-dialkoxy imines.?2°
These useful masked a-diones can be regiospecifically
synthesized in a related way as discussed above. 2-Bromo-
a-chloro ketones 2 were converted into the corresponding
new a-bromo-a-chloro ketimines 4 by reaction with pri-
mary amines in the presence of stoichiometric quantities
of titanium(IV) chloride (Scheme 3, Table 2).

RS
o N
R*NH,/ TiCl,/ Et,0 |
R‘><U\ R2 0.5-2h/ A then 0-2n/ 1t Ri%nz
o er 43-81% ca” VB

N
1

a CH; CH, a is0-C3Hy

b C,Hs CHj; b cyclo-CgHy4

c CH; C,Hs c Ph
Scheme 3

An alternative method has been used for the synthesis
of the aromatic a-bromo-a-chloro ketimine 6 (Scheme
4). a-Bromopropiophenone was converted to the corre-
sponding N-isopropyl imine 5 in the usual manner (tita-
nium(IV) chloride/isopropylamine/diethyl ether or ben-
zene),?! followed by chlorination with N-chlorosuccini-
mide in carbon tetrachloride.”® According to the combi-
ned way of mixed dihalogenation, the a-bromo-a-chlo-
ro aldimine 8 was prepared by bromination of a-chloro
aldimine 7 with NBS (Scheme 4).

Product® Reaction Conditions Yield bp. Product® Reaction Conditions Yield
Time (h)/Temp. (%) (°C)/Torr Time (h)/Temp. (°C) (%)

4aa 2/r.t. 67 58-63/14 10aa° 2.5/4 81
4ab 2/4 59 -4 10ab 2.5/4 88
4ac 0.5/4 + 2/r.t. 43 57-59/0.1 ~ - -
4ba 0.5/4 4 2/r.t. 81 85-89/17 10ba 24/50 60
4ca 2[4+ 1.t 43 81-85/16 10ca 48/30° 88

6 4/r.t. 100 - 9 48/50 76

8t 2/A + 2/r.t. 67 83-86/12 - - -

® From the reaction of ketones 2 with R2NH,/TiCl,/Et,0.

® From the reaction of a,a-dihalo compounds 4, 6, 8 with 1.5 mol equiv of Ag,CO, in MeOH.

¢ bp 60-63°C/11 Torr.

4 Crude product was used in the next step.

¢ The reaction was carried out using 2 mol equiv of Ag,CO,.
T Prepared from 5.

¢ Prepared from 7.
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N N
| NCs/CCl, |
r/ 4h
_——
Bf 100% Br CI
5 8

|

N
|

1.5 eq Ag,CO;
» MeOH/ 50°C/ 48h
MeO OMe 76%

9
N N
| NBS/ BPO/ CCl, ]
Al 2h; 1t/ 2h
H 729% - H
]

al Cl Br

7 8

Scheme 4

The reaction of N-(3-bromo-3-chloro-2-butylidene)iso-
propylamine (4aa) with silver carbonate in methanol at
room temperature for 3 days revealed a 46 % conver-
sion into N-(3,3-dimethoxy-2-butylidene)isopropylamine
(10aa), together with the recovery of the rest of the
starting material (Scheme 5). However, a complete con-
version was observed after a reflux period of 2.5 hours, to
give a,a-dimethoxy ketimine 10aa in an isolated yield of
81 %. Similarly, a variety of other o,a-dimethoxy ketimi-
nes 10 has been prepared in this way, including the
N-cyclohexyl analogue 10ab of the previous compound,
the regioisomeric diprotected a-diones 4ba and 4ca, and
the aromatic «,a-dimethoxy ketimine 9. This methodol-
ogy allows the regiospecific construction of a,a-dimethoxy
ketimines, as proven by the synthesis of each of the isomer
pair 4ba and 4ca. It is worth noting that a-bromo-
a-chloro ketimine 6 was converted without rearrange-
ment into o,a-dimethoxy ketimine 9 under the given
reaction conditions. Contrary to this result is the conver-
sion with rearrangement of the corresponding a-bromo-
a-chloro ketone 2d with silver carbonate in methanol into
a,a-dimethoxy ketone 3d. Thus, in this case, masking of
the carbonyl group directs the reaction to proceed in a
totally different way.

/H3 /R3
N 1.5-2 mol. eq Ag,CO, N
" l MeOH! A/ 2.5h or ' |
R2 124/ 50°C , A2
o’ e 60-88% MeO’ OMe
4 10
Scheme §
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Finally, a-bromo-a-chloro aldimine 8 with silver carbo-
nate in methanol did not give rise to a clean reaction
mixture, probably because of the instability of the o,a-
dialkoxy imine. The spectroscopic data of compounds 4,
6, 8—10 are compiled in Table 3.

a-Chloro ketones 1b,'° 1¢22 and a-bromo-a-chloro ketone 2d7° were
prepared according to literature procedures. 3-Chloro-2-butanone
(1a) is commercially available. «-Bromo ketimine 5 and a-chloroal-
dimine 7 were prepared by condensation of the corresponding o-
halocarbonyl compound with the appropriate primary amine in the
presence of TiCl,.?! Satisfactory microanalyses were obtained for
all the new compounds: C 4+ 0.15, H +0.13, N + 0.15.

a-Bromo-a-chloro Ketones 2a—c; General Procedure:

According to an analogous procedure described in the literature,!’
a stirred solution (10 % w/v) of a-chloro ketone 1 (0.1 mol) in CCl,
was treated with NBS (0.1 mol) and benzoyl peroxide (2.42 g,
0.01 mol) and refluxed for 1.5~-2 h. After cooling, the succinimide
was filtered and washed with CCl,. The solvent was distilled using
a short Vigreux column (15cm) and the residue distilled under
vacuum.

3-Bromo-3-chloro-2-butanone (2a); yield: 48%; bp 35-37°C/14
Torr.

'HNMR (CCl,): § = 2.30 3H, s, CH,), 2.56 (3H, s, CH,C=0).
IR (NaCl): v = 1730 ecm ™! (C=0).

3-Bromo-3-chloro-2-pentanone (2b); yield: 85%; bp 53--57°C/17
Torr (Lit.»” bp 48°C/15 Torr).

'HNMR (CCl,): 6 = 1.17 3H, t, J = 7Hz, CH,), 2.36 (2H, q,
J=17Hz, CH,), 2.52 3H, s, CH,C=0).

IR (NaCl): v = 1725¢m ™! (C=0).

MS: m/z (%) = 198, 200, 202 (M *, 3), 155, 157, 159 (0.5), 119, 121
1), 77 (2), 75 (3), 61 (1), 53 (1), 51 (1), 49 (1), 43 (100), 42 (2), 41
(4), 40 (4), 39 (6).

2-Bromo-2-chloro-3-pentanone (2¢); yield: 55%; bp 51-55°C/18
Torr.

THNMR (CCl,): 6 = 232 (3H, s, CH,CCIBr), 1.19 (3H, ¢,
J=THz, CH,;), 2.8-3.3 (2H, m, CH,CO).

IR (NaCl): v = 1729cm ™! (C=0).

MS: mjz (%) = 198, 200, 202 (M *, 1), 166, 168 (2), 141, 143, 145
(2), 119, 121 (4), 91 (2), 77 (4), 57 (100), 55 (11).

a,a-Dimethoxy Ketones 3; General Procedure:

A stirred solution (10% w/v) of a-bromo-a-chloro ketone 2
(0.03 mol) in anhydr. MeOH was treated with Ag,CO, (0.045 mol)
and the mixture was refluxed for 24 h, well protected from light
(aluminum foil) and moisture. After cooling, the reaction mixture
was filtered through a pad of K,CO; and the solid was washed
with CH,Cl,. The solvents were evaporated in vacuo to give the
crude a,a-dimethoxy ketones 3 in high purity (> 94 %) as evidenced
by 'HNMR and GC analysis. Analytical samples were obtained
by preparative GC (5 % SE 30, 3 m glass column). All spectroscopic
data of a,x-dialkoxy ketones 3 were in good agreement with the
literature data. Distillation in vacuo or column chromatography
(silica gel, Et,O/pentane, 1: 1) afforded the pure o,a-dimethoxy ke-
tones 3.

3,3-Dimethoxy-2-butanone (3a); bp 38-40°C/11 Torr (Lit.2® bp
145-146°C/760 Torr). This compound was identical in all aspects
with a commercial sample.

3,3-Dimethoxy-2-pentanone (3b):

'"HNMR (CDCL): 6 = 0.78 3H, t, J = 7Hz, CH,), 1.6-2.1 (2 H,
m, CH,), 2.23 (3H, s, CH,CO), 3.23 (6H, s, OMe).

IR (NaCl): v = 1730 (C=0), 2835cm ™! (OMe).

MS: m/z (%) = no M*, 115 (37), 103 (96), 57 (96), 43 (100).
2.2-Dimethoxy-3-pentanone (3c¢):

'HNMR (CDCl,): § = 1.36 3H, s, CH,), 1.06 3H, t, J = 7Hz,
CH,), 2.63 2H, q, J = 7Hz, CH,), 3.26 (6 H, s, OMe).
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Table 3. Spectroscopic Data of Compounds 4,6,8—10 Prepared

SYNTHESIS

Prod-
uct

IR (film/KBr)

Ve=N

'H NMR (solvent/TMS)
é, J (Hz)

13C NMR (CDCl,/TMS)
0

MS (70 eV)
m/z (%)

4aa

4ab

4ac

4ba

4ca

63

10aa®

10ab

10ba

10ca

1655

1660

1655

1660

1650

1638

1665

1650

1670

1668

1666

1660

(CCL): 112 [6H, d, J=6,
CH(CH,),], 2.23 3H, s, CH,CBr),
2.48 (3H, s, CH,C=N), 3.65 (1 H,
sept, J= 6, CH(CH),),]

(CCl,): 1.0-2.0 (10H, m, SCH,),
2.23(3H, s, CH,CCIBr), 2.46 (3 H,
s, CH,C=N), 31-3.6 (1H, m,
NCH)

(CDCl,): 2.20 (3H, s, CH;CCIBr),
2.60 3H, s, CH,C=N), 6.5-7.5
(5H, m, C4Hy)

(CDCl,): 1.09 [6H, d, J=6,
CH(CH,),), 119 (3H, t, J=1,
CH,;), 2.23 (s, CH;C=N), 2.62(2H,
q, /=17, CH,), 3.66 [1H, sept,
J=6, CH(CH,),]

(CDCly): 1.10 [6H, d, J=6,
CH(CH,),), 123 3H, t, J=17,
CH,), 1.23(3H, s, CH,C=N), 2.63
(2H,q,J=17,CH,), 3.68 [1 H, sept,
J=6, CH(CHs)z]

(CCl)y: 1.06 (6H, d, J=6,
CH(CH,),], 266 (3H, s,
CH,CCIBr), 3.22 (1H, septet,
J=17, CH(CH,),], 7.38 (5H, br s,
CoHy)

(CDCly): 1.21 OH, s, +-C,Hy), 1.2
(3H, t, J=17, CH,), 2.55 (2H, q,
J=1,CH,), 7.79 (1 H, s, CH=N)
(CDClL,): 110 [6H, d, J=6,
CH(CH,),),1.48 (3H,s5,CH;), 3.25
[sept, 1H, J= 6, CH(CH,),], 3.28
[6H, s, (OCH;),], 6.9-7.6 (SH, m,

6Hs)

(CDCLy): 1.16 [6H, d, J=6,
CH(CH,),],1.41 (3H,s5,CH,), 1.88
(3H, s, CH,C=N), 3.26 [6H, s,
(OCH,),], 3.75 [1H, sept, J=6,
CH(CHy),]

(CDCL): 1-2 (10H, m, 5CH,),
1.37(3H,s,CH,CC=N),1.85(3H,
s, CH,C=N), 321 [6H, s,
(OCH,),}, 3.3 (1 H, m, NCH)

(CDCly): 075 (3H, t, J=7,
CH,CH,), 1.15 [6H, d, J=6,
CHCH,),], 1.81 2H, q, J=T7Hz,
CH,), 1.86 (3H, s, CH,C=N), 3.21
[6H, s, (OCH,),], 3.80 (1 H, sept,
J=6, CH(CH;),]

(CDCly): 098 (3H, t, J=1.5,
CH,CH,), 1.08 (6H, d, /=64,
CH(CH,),], 132 (3H, s,
CH,C=N), 2.22 2H, q, J=15,
CH,), 3.12 [6H, s, (OCH,;),], 3.73
[1 H, sept, J= 6, CH(CH,),]

13.36 (q, CH,C=N), 22.69, 22.97 2
g, (CH,),], 35.80 (g, CH,CBrCl),
50.93 (d, NCH), 80.47 (s, CBrCl),
162.48 (s, C=N)

13.38 (g, CH,), 24.21, 25.82, 32.60,
3290 (4t, 4CH,), 3578 (q,
CH,CCIBr), 58.96 (d, NCH), 80.63
(s, CBrCl), 162.64 (s, C=N)

1571 (q, CH,C=N), 35.68 (q,
CH,), 78.44 (s, CBrCl), 118.39 (d,
C,ppo), 12891 (d, C,.), 123.96 (d,
C.. ), 14925 (s, C,..0), 167.37 (s,

pnra)’ quat.

11.38 (q, CH,), 14.03 (g, CH,),
22.63,23.00 [2 q, CH(CH,),], 38.90
(t, CH,), 51.07 (d, NCH), 88.20 (s,
CCIBr), 162.06 (s, C=N)

13.08 (g, CH,), 21.91 (g, CHy),
23.06, 23.44 [2 q, CH(CHS),], 36.30
(t, CH,), 50.70 (d, NCH), 80.50 (s,
CCIBr), 166.24 (s, C=N)

23.01, 23.20[2 q, CH(CH,),], 36.85
(q, CH,), 52.86 (d, NCH), 77.73 (s,
CCIBr), 127.56, 129.16 (2 d,
Corlho+meta)9 128.35 (d’ Cpara)’ 134.02
(5, Cquar)s 165.21 (s, C=N)

10.81 (g, CHs), 30.28 (g, +-C,H,),
37.82 (t, CH,), 56.65 (s, NC-But)
82.87 (s, CCIBr), 155.32 (d, CH=N)
219 (g CH,), 23.04 [q,
CH(CH,),], 49.20, [q, (OCH,),],
52,67 (d, NCH), 102.21 s,
C(OCH,),], 127.06, 127.85 (2 d,
Corlho+ mela)’ 127.68 (d’ Cparn), 136.84
(5, Cquat)s 167.79 (5, C=N)

13.00 (g, CH,C=N), 20.99 (g,
CH,), 23.20 [q, CH(CH,),], 49.16
[q, (OCH,),], 50.92 (d, NCH),
102.42 (s, 0CO), 165.55 (s, C=N)

13.16 (g CH,C=N), 21.03 (q,
CH,), 25.01 (t, 2CH,), 25.74 (t,
CH,), 33.14 (t, 2CH,), 49.19 [q,
(CH,0),], 29.81 (d, CH), 102.38 (s,
0CO), 165.63 (s, C=N)

7.69 (q, CHs), 13.95 (q, CH,C=N),
23.33 [q, CH(CH,),], 26.76 (,
CH,), 48.70 [q, (OCH,),], 51.14 (d,
NCH), 10447 [s, C(OCH,),],
164.75 (s, C=N)

12.09 (g, CH,CH,), 20.38 (t, CH,),
223 (q, CH,), 2343 [q,
CH(CH,),}, 48.75 [q, (OCH,),],
50.10 (d, NCH), 102.57 (s, OCO),
169.86 (s, C=N)

no M™, 146, 148 (4), 135 (9), 103
(7), 84 (54), 67 (4), 58 (4), 62 (4),
43 (22), 42 (100), 41 (9), 40 (9)

265, 267, 269, (M*, 0.2), 280, 282
(0.5), 185, 187 (6), 170, 172 (2), 151
(2), 150 (5), 124 (42), 108 (2), 106
(3), 104 (8), 83 (100), 82 (3), 81 (5),
68 (6), 67 (6), 55 (48), 54 (8), 53 (13),
42 (29), 41 (25), 39 (6)

259, 261, 263 (M*, 3), 180, 182 (5),
145 (3), 144 (10), 143 (1), 130 (3);
118 (100); 77 (25), 58 (24), 51 (13),
43 (36)

239, 241, 243 (M*, 0.2), 224, 226,
228 (0.5), 210, 212, 214 (1), 160, 162
(5), 132/(1), 130 (1), 118, 20 (6), 110
(1), 99 (6), 84 (40), 82 (2), 68 (1),
67(1), 65 (1), 55 (2), 53 (2), 42 (100),
41 (17), 40 (10)

239, 241, 243 (M*, 0.1), 224, 226,
228,204, 206 (0.3), 160,162 (3), 118,
120 (4), 98 (39), 57 (5), 56 (100), 55
(3), 43 (18), 42 (8), 41 (11), 39 (3)

287, 289, 291 (M™*, 0.2), 208, 210
(2), 166 (1), 146 (42), 139 (1), 131
(2), 130 (4), 115 (10), 104 (100), 103
(6), 89 (2), 77 (9), 63 (2), 51 (3), 44
@), 43 (8), 41 (6)

no M+, 224, 226, 228 (M™* — Me,
2), 145 (4), 130 (6), 110 (3), 104 (23),
99 (27), 84 (27), 57 (100)

no M*, 204 (M* — OMe, 6), 203
(6), 145 (10), 105 (9), 104 (64), 103
(8), 90 (6), 89 (100), 77 (12), 51 (4)

no M*, 142 (M* — OMe, 8), 89
(84), 84 (27), S8 (13), 43 (54), 42
(100), 41 (21)

no M* 182 (M*, —OMe, 7), 124
(MeC=N*C(H,,, 26), 100 (7), 89
(Me(OMe)C=0*Me, 100), 83 (54),
55 (26), 43 (23), 42 (19), 41 (16)

187 (M*, 1), 140 (4), 114 (5), 104
(6), 103 (100), 98 (4), 84 (45), 82 (4),
59 (4), 58 (13), 57 (29), 56 (4), 55
(4), 43 (16), 42 (99), 41 (13)

no M*, 156 (7), 155 (7), 140 (16),
138 (9), 112 (13), 110 (9), 98 (22),
89 (36), 84 (33), 57 (16), 56 (100),
44 (18), 43 (31), 42 (18), 41 (18), 40
27

 Crystallizes in the refrigerator at — 20°C.
® This compound was identical in all aspects to an authentic sample prepared from 3,3-dimethoxy-2-butanone and (CH;),CHNH, in
the presence of TiCl, (0°C — r.t., 30 min).
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IR (NaCl): v = 1730 cm ™! (C=0); 2835cm ™! (OMe).
MS: m/z (%) =no M*, 115 (30, M* — OMe), 89 (100), 57 (12),
35(9), 47 (9), 43 (84).

The reaction of 2-bromo-2-chloropropiophenone (2d) with Ag,CO,
(1.5 mol equiv) in MeOH, according to the general procedure, gave
rise to the rearranged 1,1-dimethoxy-1-phenyl-2-propanone (3d).

1,1-Dimethoxy- I-phenyl-2-propanone (3d). This compound was
identical in all aspects with the known compound.”

a~-Bromo-a-choro Ketimines 4; General Procedure

A stirred and cooled (0°C) solution of a-bromo-a-chloro ketone 2
(0.05 mol) in anhydr. Et,0O (5% w/v) was treated with the appro-
priate primary amine (0.2 mol) in one portion, immediately followed
by the slow (dropwise) addition of TiCl, (0.03 mol), dissolved in
pentane (10 mL). The heterogeneous mixture was further stirred at
0°C for 1 h and, additionally, at r.t. or reflux for 1 h (depending
on the substrate). The mixture was then poured into 1 N NaOH
(150 mL), the Et,O layer was separated and the aqueous layer was
extracted with Et,O (2 x 100 mL). The combined-extracts were dried
with anhydr. K,CO; (4 h or overnight). Evaporation of the solvent
afforded an oily residue which was distilled in vacuo to give pure
a-bromo-u-chloro ketimines 4aa, 4ab, 4ac, 4ba and 4ca.

N-(2-Bromo-2-chloro-1-phenyl-1-propylidene)isopropylamine (6):

A solution of a-bromo ketimine 5 (7.62 g, 0.03 mol) in CCl, (75 mL)
was treated with N-chlorosuccinimide (4.4 g, 0.033 mol). The mix-
ture was stirred at r. t. for 4 h. Workup as in the previous experiment
afforded a-bromo-a-chloro ketimine 6 in quantitative yield. This
compound was used as such in the next experiment. In addition to
the spectral data (Table 3), the structure of compound 6 was proven
further by hydrolysis 2N HCI/H,0/CH,Cl,/r.t., 10 h) into the
known’® a-bromo-a-chloropropiophenone (2d); yield: 91 %.

N-(2-Bromo-2-chloro-1-butylidene)-tert-butylamine (8):

A solution of a-chloro imine 7 (6.46 g, 0.04 mol) in CCl, (65 mL)
was treated with NBS (7.12 g, 0.04 mol) and benzoyl peroxide (BPO)
(0.48 g, 0.002 mol). The stirred mixture was refluxed for 2 h and
then stirred at r.t. for 2 h. Succinimide was filtered and washed
with a small amount of CCl,, the solvent was evaporated in vacuo
and the residue was distilled to give 8; yield: 6.41 g (67%); bp
82-87°C/14 Torr.

a,a-Dimethoxy Ketimines 10; General Procedure:

A stirred solution of a-bromo-a-chloro imines 4 and 6 (0.005 mol)
inanhydr. MeOH (10 % w/v) was treated with Ag,CO, (0.0075 mol)
and heated at the temperature and for the time indicated in Table
2. (In the case of 10ca, 2 mol equiv of Ag,CO, were used). The
reaction vessel was protected from light (aluminum foil) and mois-
ture. The mixture was filtered through a pad of K,CO,, which was
washed thoroughly with CH,Cl,. The filtrate was shaken with aq
1 N NaOH (20-30 mL). The organic layer was separated, dried
(K,CO,) and evaporated in vacuo. The mixture was treated with
pentane (20 mL), filtered and again evaporated. The residue con-
tained a,a-dimethoxy imines 10 of sufficient purity (92-97 %) for
further elaboration (yield 60-88%). Attempts to purify these
functionalized imines by column chromatography did not result in
better purities due to partial hydrolysis into the corresponding
a,0-dimethoxy ketones.
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