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Summary The title amldes undergo aldol-type cross-condensation provldlng al- ___- 
dols of exclusive erythro conflguratlon.The preferred czs geometry of the pre- 

cursor amide enolate 1s likely to be at the orlgln of the erythro selection 

The stereochemistry of the aldol-type cross-condensation reaction of carbo- 

xyllc acid derlvatlves has been investlgated.Thus esters undergo aldol conden- 

satlon with either threo 
1 

or erythro 
2 

stereoselectlvlty,whereas erythro se- 

lectlon has been observed for th=olesters: lactonesf 
5 

and thloamldes. The ste- 

reochemlstry of the aldol product 1s closely bound up with the stereostructure 

of the enolate precursor such that ns enolates lead predominantly to erythro 

aldols and truns 
1 

enolates provide mainly threo Isomers. 

Despite Its interest In blosynthesls,the stereochemistry of the aldol con- 

densatlon of carboxamldes has not much been explored;lt has only been shown 

that N,N-dimethylpropionamlde 
5 

and N,N-diisopropylpropionamlde 
6 

do not exhlblt 

any slgnlflcant selectlvity.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 czs or tram geometry. 

As part of our researches concerning the condensation reactions of carboxa- 

modes 
7 

and lactams 
8 

we report here our results of the stereochemistry of the 

aldol condensation of 4-acyl-2,3-dlhydro-4H-l,4-benzothlazlne I_ and IO- 

acylphenothlazlne 2. 

Treatment of amldes I_ and 2 with llthlum dilsopropylamlde(LDA) in THF at W 

-78' gives stable llthlum enolates 2 and 4 respectively.Addltlon of aldehydes 

9 
to 2 and 4, results In the ready formation of aldols 5, and t(see Table). All 

of the reactlons of 3, and 2, proceed with virtually complete stereoselectlvlty 

The rather low values of the 
1 
H NMR coupling constants between H and H 

b 
seem 

a 
to indicate an erythro stereostructure for the aldols 2 and 5;however,unequlvo- 
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cal assrgnment of structure on this basis was not feaslble,slnce we could not 

have in hand the related dlastereomers of 5_ and 2 Stereostructure was establl- 

shed by an IndIrect way deblocklng of the heterocycllc moiety of ,5 and 2 on 0x1- 

datlon to the corresponding sulfones 2 and 2 and subsequent treatment with me- 

2 
thanollc soalum methoxlde 

10 

Het Het 
R LDA_hR F?CHO, 

-78" ' 11+ 

afforded the known erythro P-hydroxy ester ,9. 

I 

1 
5_ R=CH3;R1=C6H5 

1 3, 5 ..?I_ .u Het = 

l$:R=CH3 

l&R=CH2CH3 

1s:R=CH2CH2CH 
3 

1$:R=CH2Ph 

2, $, 5 Het = 

R=CH 
3 

I 

52: (’ ; R;=p-C1C6H4 

5,s R=C7H5;R'=C6H5 5,h R=CH2CH2CH3;R'=C6H5 

5_1*R=R1=C6H5 

5$R=CH3 ;F?=CH C H 

1 
2 6 5 

%*R=CH3 ;R =C6H5 

II Gc:R=CH 13 ;R'=p-C1C6H4 
4 

6," R=R =CH3 

MCPBA 
52 _ Ph 

Me0 OH 
O2 

Ph + 
Het-H (Het= 1 ; as ) 

I 
7 9 10 

Ei 
,w 

c 

Het OH 

MeO- 
Ph - 9 + Het-H 

MeOH 
(Het= kb ) 

I 

The stereochemistry does not changeonvarylng the experimental condltlons 

(1.e .:temperature,reactlon time and reactants ratlo) and alaols 5+ and ,6 do not 

11 
lsomerlze to the corresponding threo dlastereomers . It 1s likely that enolates 

,3 and 4, adopt a czs 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 sterlc lnteractlon between the methyl and heterocy- 

~11~ groups.Abstraction of the a-proton perpendicular to the sp 
2 

plane of the 

amide function would generate CLS and tram enolates from conformer A and B 
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12 
respectively . In this view 

plalned in terms of ordered 

sltlon state T ,that would 
1 

1 

favored than transltlon sta t 

the observed erythro stereoselectlvlty may be ex- 

transltlon state energy.Slx-centre chair-like tran- 

ead to the erythro product,is energetlcally more 

eT 2 that would precede the threo aldol formatlon, 
I( 

as the latter maxlmlzes the pseudo axial interactions between the R'group and 

(A) (H) 

I 1 R 

c2.s enolate truns enolate (T,) 

The present communlcatlon therefore reports the first 

R 

(T*) 

examples of stereose- 

lectlve aldol condensation of carboxamldes,provlding aldols of potential utile- 

ty ln medlclnal chemlstry.The preference of the precursor amide enolate to adopt 

a czs geometry and the lower sterlc lnteractlon in the transltlon state that 

goes to the erythro aldol are likely to be at the origin of the erythro stereo- 

selectivity of the above mentioned amides. 

Table. Aldols 5, and $ from enolates 1 and $. 

Aldol Ylelda% mp 'C (solvent ) 
b 1 

H NMR(CDC13/D20) 6 (ppm) HE 

5.? 85 102-103 (A) 4 8(d,J=4.5 Hz) 
5nb 76 92-93 (B) 4.9(d,J=5.0 Hz) 
% 90 111-112(A) 4_9(d,J=4 0 Hz) 
5nd 75 145-147(C) 4 85(d,J=4.5 Hz) 

5," 86 143-145(A) 4.6(d,J=5.0 Hz) 

?..f 90 118-119(c) 4.7(d,J=5.5 Hz) 
:g 78 77-79 (D) 5 O(d,J=4 0 Hz) 
5b 60 011 4_9(d,J=4 0 Hz) 

5,16 21 
45 149-150(E) 5 O(d,J=5 5 Hz) 
66 

:k 
127-129(A) 4.1(m,J=4.0, 7.0 Hz) 

75 ?l 011 4.0(m,J=3.5, 6.0 Hz) 83 011 

L 
4 9(d,J=5.2 Hz) 

a0 
& 

136-137(A) 5 0 
85 139-140(A) 5_05(d,J=3 l(d,J=3 5 Hz) Hz) 

6s a0 175-176(C) 5 O(d,J=3.0 Hz) 
6,d 85 147-148(A) 4 9(d,J=3.5 Hz) 
tie 75 * 137-138(A) 4 l(m,J=3.5, 7.0 Hz) 

I-___- __ 
a 
Yield determIned on Isolated, purlfled aldols. 

b 
Crystall~satlon solvents A ethanol, B, ether. 

C, methanol, D, ether-petroleum ether, E, dlchloromethane-petroleum ether '&her 1 H NMR data 
fit the assigned structures 
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