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SUMMARY: The feasability of constructing carbocycles through the tnrt,al-halogen exchange-initiated 
cyclization react,ions of iodoketones and ot.hcr carboxyl derivatives has been studied. With saturated 
pritttary iodide% cyclizatiott predotninates when deactivated ketones are etnployed. 

Lithiunl-halogen exchange has becotne an irttportant method for the generation of nucleophilic 

center’s _. Exchange reactions used to initiate intratnolecular reactions have usually involved aryll or vinyl 

halides.? We have recently observed that the rates of lithium-iodine exchange reactions of prirrtary 

saturated iodides in sotne cases are rapid enough to pertnit the formation of unstabilized nucleophilic 

centers in the presence of electrophilic groups such as a.B-unsaturated esters with which they tttaq 

subsequently undergo intramolecular Michael addition reactions. 3.4 We have now explored the possibility 

of likewise initiating other cyclization reactions using model contpounds containing cotnrnonly occurring 

carbonyl groups. 

Inihile the cyclization reactions of haloketonrs through the use of reductive:’ and relaled Barbier- 

type6 conditions have been well studied7. w.e art> unaware of attempts to initiate cycloalkanol fortnation 

by lithium-halogen exchange rractions as shown in Schenlc 1. Success requires that metal-ltalogtxn 
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exchange and subsequent cyclization (l-Q-0) be faster than attack of the carbonyl group by the trtetal- 

ating agent, RLi (l-+4). The strut tural requiretnents for ttteeting these conditions have been esantined 

and the results of studies with mode1 compounds are shown in Table 1. Only 5-nlernbered ring forrnation 

has brrn examined to date. 

Treatment of ntt>thyl ketone 5 with I/-RuLi at -100°C gives rist, to cornparabltt arrtounts of 

cyclization product 6 (‘1%) and 1,2-carbonyl adduct 7 (35%) in addition Lo a sizable atnount of starring 

tnaterial (5) arising front enolization. 8 The use of excess C-BuTi’ results in a slight itnprovettiettt in the 
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Table 1. Reaction of Iodo Carbonyl Compoundsl'with Alkyllithium Reagents a,b . 

Compound RLi (equiv.) solv. T(OC) ProductsC (yield,%)d 

0 

I)- ~ n-BuLi (1.25) THF -100 

5 
t-BuLi (4) 

0 
Et20 -78 

F 
I t-BuLi (4) Et20 -78 

Lo 

0 Et20 0 

CC I 
t-BuLi (4) Et20 -78 

14 
t-BuLi (2.2) Et20 -78 

0 BF3.Et20 (1.0) 

Ph 

c 

n-BuLi (1.2) Et20 -78 

1 L-BuLi (2.2) THF -78 

!@ 

0 (4) THF 0 

? 1' 

t-BuLi (2.2) Et20 -78 

22 n-BuLi (1.4) THF -78 

0 
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25 n-BuLi (3) THF -78 

6 
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u (25) 

(78) 

15 

Is (82) 

15 (0) 
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9 
HO 
e”* (41) ,“a, (4) 
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12 (23) L3 (trace) 

~x~‘i (16) B”jt (8) 

16 n 

!E (18) 

L4 (661e 

Ho * + (6) a (7) 
Bu Ph Bu Ph 

20 a 

2_0 (121f &I (201f 

ABu’ (20) 

24, R= ‘8~ 

24,R=“B, (I) 

uJR (20) 

27, R= +B, 

28, R=“B, (36) 

aNew iodides gave satisfactory analyses.b Ketones were treated over 30 sec. with RLi and 
quencheddwith water after 10 min. 'Products were identified by comparison with authentic 
samples. Determined by g.c. eProduct absent by g.c. 
fIsolated yield. 

when reaction quenched with Me3SiC1. 
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R=iPr). 

1.3 n-BuLi 
(Eq. 1) I-COOEt - 

5 Me3SiC1 

H30+ ~ A + H"fiu 

3! - 110” (II%) 

Finally, we have examined a model ester, ethyl 5-iodovalerate (31) shown in eq. 1. Treatment of 

31 with L?BuLi at -110°C in the presence of excess Me3SiCl (added to trap the intermediate 

tetrahedral carbonyl adduct, thereby preventing tertiary alcohol formation which would result. from 

premature ketone formation)11 gives, after hydrolysis of the intermediate silyoxyketal, cyclopentanone 

(69%) along with a small amount of I-butylcyclopentanol (I 1%) resulting from incomplete interception of 

the carbonyl adduct. 

We are currently examining the scope 

reactions. 
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