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Abstracr Monoprotected phthalaldehydes 3 and 4, beartng a chu-al tmrdazohdme 
auxduuy were reacted wuh various organometallic reagents Lzthtum organocuprates gave 
almost exclusively one drastereomer whereas an organomanganese reagent gave the 
oppostte one Hydrolysrs of the amtnal moiety afforak the enannomencally pure lactols 
7a-d In both 3 and 4 the choral unldazolrdrne auxiliary 1s very effective, bat affords 
opposue results which are ranonahzed by chelatzon andlor stenc factors 

In the course of our studies on churl 1,2-dlarnmes, havmg a C2 axis of symmetry2, we have recently 

described the use of churl umdazohdmes, as auxllranes. m ConJugate ad&non reactions1 The results obtamed on 

the model cmnamate. system 1 and 2 were extended to other enones and enoates with equal success3 The 

conJugate addmon of an organometalhc reagent to an enone and the ducct attack of a carbonyl group do not obey 

to the same rules, their mechanisms are mmnslqually dfferent The am of the work presented herem IS to 

compare the stereochermcal effects of a chnal mudazohdme m both these reactions using a smular model system 

The most closely related compound to cmnamates 1 and 2. are aldehydes 3 and 44 However, 1 and 2 are 

conformanonally stable in the “exe” conformation, shown m the scheme, whereas aldehydes 3 and 4 are almost 

equally stable in both conformanons A and B 

1 R=Ph 

2 R,R = -(CH2)4- 

6 li 

A B 

3 R=Ph 

4 R,R= -(CH& 

Only conformanon A is analogous to cmnamates 1 and 2. As for our previous study’, we used, as 

homochlral auxlhanes, two dlammes 1.2-bu N-methylammo-1,Zdlphenyl ethane for 3 and 1,2-bls N- 

methylammo cyclohexane for 4 
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Aldehydes 3 and 4 were reacted with various organometalhc reagents, among which the most 

ngmficant are shown m the table The reaction products Sa-d and 6a-d, were submitted to acid hydrolysis to 

remove the chu-al auxlhary, and to recover the Qamme The obtained lactols 7a-d were reduced and acetylated to 

the dlacetates 8a-d m order to determme the enantlomenc excess by tH NMR urlth the chnal shift reagents 

(Eu(hfc)s) Altemauvely, the lactol7a was oxxImd to the known lactone 9 6 , the comparison of the optical 

rotation allowed, thus, the determmaaon of the absolute cotiguraaon 

OAc 

6 
R= Ph Sa-d 
R= -(CH& 6a-d 

a: R’= Bu , b: R’= Me , c: R’= 

OH 

Ph , d: R’= Et- 

1) NfiH4 cc r= lb OAe 

8a-d i 

0 

G 1; *o 

9 
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With aldehyde 3, organohthmm and Grtgnard reagents, m Et20, are moderately selective 

Remarkably, lithium dlbutyl cuprate (entry 4), a reagent which IS not especially used for carbonyl attack, affords 

only one detectable enantlomer 7 All three reagents led to the same major enantlomer In contrast, butyl 

manganese bromde8 gave the opposite enantiomer almost exclusively (enay 3) 1 

Other organocuprates gave vmable results, Me2CuL1 (entry 5) being excellent, whereas PhpCuL1 

(entry 6) 1s almost non-Qastereoselect Such a vanabihty 1s not encountered with R2CuL1 and aldehyde 4, 

havmg a cfifferent 1rmdazohdme auxlhary All orgamc groups of R2CuL1 afforded an excellent tistereoselecnv1ty 

m this case 

The stereochermcal results obtamed herein are 1n complete contrast to those obtamed with our 

previous clnnamate model1 If our proposed explananons were correct ( chelahon control with clnnamate 1 and 

stenc control on clnnamate 2 ), that would mean that aldehydes 3 and 4 react 1n a &fferent conformation than 

clnnamates 1 and 2 VIZ endo conformanon B Instead of exo conformation A Indeed, ti we assume that the 

carbonyl attack occurs fiontsldel with a 109’ angle (Burg-Dumtz angleg, It 1s easy to understand that such a 

nucleophdlc attack on conformer A 1s more stencally hindered than on conformer B10 

It, thus, appears that 1n 1.2 carbonyl attack, as 1n our previous I,4 conjugate addmon, the choral 

1rmdazolidtne template acts as an efficient auxiliary in asymmemc reactions Moreover, as described 1n the next 

letter, choral 1rmdazolldmes are equally effective when placed on the nucleophle mstead of the electrophlle In 

both cases, the damme, through formatIon of an ammal, acts as a protectmg group of an aldehydlc carbonyl 
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TABLE 

OAc 

R’ 8a-d A’ 

Starting aldehyde urttv Organometallic Roduct Overall Optical AbSOlUte 

reagent chemical yield b conflguratlon 

R’M vIeIda % % 

1 BuLi 8a 72 40 s 

2 BuMgCl 8a 67 66 s 

3 BuMnBr 8a 64 99 B 

4 BuzCuLl 8a 70 100 s 

5 Me2CuLi 8b 71 100 
3 

s 

6 PhnCuLi 8c 72 s 

7 (Et -CuLi 8d 73 

: 

S 

4 

6 Me2CuLi 8b 55 90 5 

9 BunCuLi 8a 89 90 E 

10 PhnCuLi SC 70 98 B 

11 (Et-+CuLi 8d 42 72 B 

a) Yteld of isolated dacetates Sad 

b) Based on the value of the chwal dlamme e e 88-100% 
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funcnonahty The C2 axis of symmetry of the startmg dlarmne allows a great smphficafion of the elements of 

stereocontrol 
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