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Summary The title amides undergo aldol-type cross-condensation providing al-
dols of exclusive erythro configuration.The preferred cis geometry of the pre-
cursor amide enolate 1s likely to be at the origin of the erythro selection

The stereochemistry of the aldol-type cross-condensation reaction of carbo-
xylic acid derivatives has been investigated.Thus esters undergo aldol conden-
sation with either threo1 or erythro2 stereoselectivity,whereas erythro se-
lection has been observed for thlolesters? lactones? and thloamldes? The ste-
reochemistry of the aldol product is closely bound up with the stereostructure
of the enolate precursor such that ¢:s enolates lead predominantly to erythro
aldels and trans enolates provide mainly threo 1somers}

Despite 1ts 1interest 1in biosynthesis,the stereochemistry of the aldol con-
densation of carboxamides has not much been explored;it has only been shown
that N,N-dlmethylproplonamlde5 and N,N—dllsopropylproplonamlde6 do not exhibat
any significant selectivity.The lack of stereoselection of these amides might
likely be ascribed to the fact that related amide enolates may not have any
preference for a cis or trans geometry.

As part of our researches concerning the condensation reactions of carboxa-
mldes7 and lactams8 we report here our results of the stereochemistry of the
aldol condensation of 4-acyl-2,3-dihydro-4H-1,4-benzothiazine 1 and 10-
acylphenothiazine 2.

Treatment of amides ] and 2 with lathium diisopropylamide (LDA) 1in THF at
-78° gives stable lithium enoclates 3 and i respectively.Addition of aldehydes
tc 3 and 4 results 1in the ready formation of aldols 5 and g(see Table)? All
of the reactions of 1 and 2 proceed with virtually complete stereoselectivity
The rather low values of the 1H NMR coupling constants between Ha and H  seem

b
to indicate an erythro stereostructure for the aldols 5 and g;however,unequlvo-
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cal assignment of structure on this basis was not feasible,since we could not
have in hand the related diastereomers of 3 and 6 Stereostructure was establi-
shed by an indirect way deblocking of the heterocyclic moiety of 5 and 6 on oxi-
dation to the corresponding sulfones ] and § and subsequent treatment with me-

10 2
thanolic sodium methoxide afforded the known erythro f-hydroxy ester 2.
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The stereochemistry does not change on varying the experimental conditions
(1.e.:temperature,reaction time and reactants ratio) and aldols 3 and & do not
isomerize to the corresponding threo dlastereomers1j It 1s likely that enolates
3 and g adopt a cts geometry,as the partial double bond character of the C-N
bond of amides makes conformer A energetically more stable than conformer B,
which experiences a large steric interaction between the methyl and heterocy-
clic groups.Abstraction of the a-proton perpendicular to the sp2 plane of the

amide function would generate cis and trans enolates from conformer A and B
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2
respect1vely1. In this view the observed erythro stereoselectivity may be ex-
plained in terms of ordered transition state energy.Six-centre chair-like tran-

sition state T1,that would lead to the erythro product,is energetically more

favored than transition state T_ that would precede the threo aldol formation,
1

2

as the latter maximizes the pseudo axial interactions between the R’ group and

13
the bulky heterocyclic moiety .

B-'H B H
Het e=—==-0 Het
R H H R
(A) (i)
c1s enolate trans enolate

The present communication therefore reports the first examples of stereose-
lective aldol condensation of carboxamides,providing aldols of potential utila-
ty 1n medicinal chemistry.The preference of the precursor amide enolate to adopt
a cis geometry and the lower steric interaction in the transition state that
goes to the erythro aldol are likely to be at the origain of the erythro stereo-

selectivity of the above mentioned amides.

Table. Aldols 3 and 6 from enolates 5 and 4.

aldol viela®s  mp °C(solvent )> 'y NMR (CDC1,/D,0) 6 (ppm) Hg
5a 8s 102-103(a) 4 8(d,J=4.5 Hz)

sh 76 92-93 (B) 4.9(d,J=5.0 Hz)

5¢ 90 111-112(a) 4.9(d4,3=4 0 Hz)

54 75 145-147(C) 4 85(d,J=4.5 Hz)

Se 86 143-145(a) 4.6(d4,3=5.0 Hz)

13 90 118-119 () 4.7(d,3=5.5 Hz)

g 78 77-79 (D) 5 0(d,J=4 0 Hz)

5h 60 o1l 4.9(d,J=4 0 Hz)

51 45 149- 150 (E) 5 0(d,J=5 5 Hz)
5416 66 127-129(A) 4.1(m,J=4.0, 7.0 Hz)
Sk 75 o1l 4.0(m,J=3.5, 6.0 Hz)
il 83 o1l 4 9(4,3=5.2 Hz)

6a 80 136-137(a) 5 1(d,J=3 0 Hz)

éb 85 139-140(A) 5.05(d,J=3 5 Hz)

¢ 80 175-176(C) 5 0(d,J=3.0 Hz)

6d 85 147-148(a) 4 9(d,J=3.5 Hz)

Ge 75 137-138(A) 4 1(m,J=3.5, 7.0 Hz)

a b

Yield determined on isolated, purified aldols. Crystallisation solvents é, ethanol, B, ether,
C, methanol, D, ether-petroleum ether, E, dichloromethane-petroleum ether Other 1H NMR data
fit the assigned structures
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