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Summary: The reactIons of dlmetalated succlnamldes 4, with a variety of elec- 
trophlles give 2,3-dlsubstltuted adducts I%) with high dzasterloselectlvlty 
and annelated products (g-$. 

As part of their intensive pioneering studies In multiple anlon chemistry, 

the school of C R Hauser touched briefly upon the metalation of acyclic and 

cyclic amides and lmldes 
1 

In this Letter, we describe the generation of dl- 

metalated succlnamldes (,&)2 and their use for the stereoselective synthesis of 

2,3-dlsubstituted, additionally functlonallzed succlnamldes (Zi$, El =,# E2> and 

for ring annelation processes (z) 3 In the accompanying Letter, 
4 
we demon- 

strate the expedience of some of the derived products z for the construction 

of several classes of llgnan natural products 
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a- R = Et, b R = Me 
?r plr 

Treatment of N,N-dlethyl or -dlmethyl succlnamlde5 with LDA (2 2 equlv/ 

THF/-78'C/lh) gives a yellow solution of the dlmetalated species ,$ which 1s 

stable up to 0"C6 as evidenced by quenching at that temperature with Me3SlC1 

to give 4 7 
% 

Treatment of 1 with a variety of electrophiles affords good to 
?1 

excellent yields of 2,3_dlsubstltuted products 2 (Table) 
% 

Use of two equiv of 

the same electrophlle leads to symmetrically 2,3-dlsubstltuted products 
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TABLE. Synthesis of 2,3_Disubstituted Succinamides 

Entry Succinamide Electrophile Products(2) Yield,Sbb Threo:ErythroC 
z 

Nl 
+ 

B2+ El E2 

5 

6 

7 

8 

9 

10 

11 

12 

13 

N,N-diEt D20 D20 D D 65 

N,N-diMe Me1 Me1 Me Me 78 

N,N-diEt Me1 Me1 Me Me 91 

N,N-diEt Me1 -Br Me 
_CH 

68 

2 

N,N-diMe -Br eBr & 

CH2 
&CH2 83 

N,N-diMe PhCH2Br PhCH2Br PhCH2 PhCH2 67 

N,N-diMe Me1 (PhS)2 Me PhS 58 

N,N-diMe wBr (PhSe)2 @CH2 PhSe 47 

N,N-diEt PhC02Et PhC02Et 
PhCO H 
PhCO PhCO % 

a CONEt2 N,N-diEt BrmBr 2 60 

CONEt2 

N,N-diEt BrwCo2Et z 68 

0 
Me0 

>98:<2 

86:14 

97:3 

92:s 

:.98:<2 

92:6 

87:13d 

>98:<2 

75:25 

2:l 

trans:cise -- 

trans only 

8 Me& 

a All compounds show analytical and spectral (IR, NMR, MS) data in accord with the proposed 

structures. b After chromatography (silica gel, EtOAc-hexane, 2:l eluentl. C Ratios based 

on isolated, hplc pure substances. d stereochemistry unknown.ecis-6 was converted into 
trans-6 (~-Bu~K/~-Bu~H/RT/~ h). f After methylation (NaH/MeI/DMF). 
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5 5 
9- 

(entries l-3,5,6) while sequential addition of 1 equlv of each of two different 

electrophlles provides succlnamldes with dissimilar 2,3-dlsubstltution (entries 

4, 7-9) In using different electrophlles, the electrophlle which most acldl- 

fies the site of substitution must be added last (e g , entries 8,9) The 

first lntroductlon of a strongly acidifying group (e g PhCO) prevents effl- 

cient entry of the second, identical electrophlle and, in spite of adding a 

further equiv of LDA to the monobenzoyl intermediate in situ, a mixture of 

mono- and dibenzoyl adducts (2 1) is obtained (entry 10) That the maJor/mlnor 

dlasterlomers derived from methylation and benzylation (entries 2 and 6) cor- 

respond to the threo/erythro configurations respectively was established by 

their hydrolysis (cone HC1/105°C/6 h) to the known respective 2,3-disubstituted 

succinic acids, furthermore, the 2,3-dibenzyl succlnic acid dlasteriomers were 

cycllzed to the corresponding succinlc anhydrides 
8 

Therefore the threo- 

configuration is tentatively assigned to the maJor dlasterlomer of all products 

2 
% 

The high threo stereoselectlvlty may be explained by reference to a model 

of the monoalkylated, perhaps chelated, enolate (2) 
9 

Dlelectrophiles also 

undergo smooth condensation with 1 to give cyclohexane derlvatlves 6 and 7 
2. % % 

(entries 11, 1210), however, 1,3-dibromobutane failed to give a cyclopentane 

diamlde corresponding to Q The double Claisen-type condensation of 2 with 

diethyl phthalate (entry 13) followed by methylation afforded the naphthalene 

dlester 8, 
11 

onthe other hand, Jones oxldatlon of the reaction mixture fur- 
% 

nished the naphthaquinone 2 (66%) 

Dimetalated succinamldes 1 thus appear to be useful substrates for the 
% 

preparation of diversely functionalized four-carbon frameworks which show 

potential for further selective elaboration 
12 
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Typical Experimental Procedure: To a THF solution of LDA (6 mmol) at -78OC was added dropwise 
N,N-diethylsuccinamide (684 mg, 3 mmol) in THF (10 mL). After 40 min, the pale yellow solu- 
tion was quenched with methyl iodide (1 mL, 12 mmol) and the mixture was allowed to attain 
room temp overnight. Standard work up followed by evaporative distillation gave 606 mg (78%) 
of product as a colorless liquid, bp 10.5-108°C/0.0S mm; IR (neat) V max 1650 cm-'; NMR (CDCls) 
6 1.15-1.45 (18 H, br ml, 2.95-3.6 (10 H, br m); MS 254 (M+). 
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