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Summary The Beckmann rearrangement of oxime sulfonates by Grignard reagents provides an efficient and 

general entry to cu-alkyl- and (Y, oz-halkylarmnes in good yields 

Recently we disclosed a new synthetic procedure for cY-alkylation of ammes in whmh alkylalummum 

compounds were employed as amphotenc reagents to Induce the Beckmann rearrangement of oxlme sulfonates 

as well as alkylate the mterme&ary lmmocarbonmm ions 1,2 Despite the generally supenor results obtamed 

in the reaction of organoalummum reagents, we have sought to extend the mvestagation to other organometallms 

~th the oblect of fmdmg the ultimate v&h regard to efficiency and flexlblllty of this transformation. A survey 

was therefore made of a vamety of organometallms which would have the latent posslbllities of a slrmlar 

fun&on to organoalumlnum reagents. Although most of these were either totally meffectrve (RLi) or less 

satmfactory (RZnX) as reagents, an extraordmanly interesting and promising result was obtained with 

simple Grrgnard reagents in nonpolar solvents 
3 

Thus, treatment of oxime sulfonates with Gngnard reagents 

furrushed the lrmnes which were converted to o-alkylammes v&h dlmobutylalummum hydmde (DIBAH), or 

further alkylated usmg allylm or propargylm Gngnard reagents4 to @ve cr, cu-dlalkylammes (eq l).’ 
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A typmal experimental procedure for cY-alkylation of ammes by Gngnard reagents follows (entry 2) 

n-Butylmagnesmm bromide (0 5 mL of a 3 g ethereal solution, 1 5 mmol) was added to a solution of 

cyclohexanone oxime methanesulfonate (185 mg, 1 mmol) in dry toluene (5 mL) at -78”C, and the resulting 

mmture was stirred at -78°C for 5 mm and at 0°C for 1 h. DIBAH (2 mL of a 1 g n-hexane solution, 2 mmol) 

was added at 0°C and the mutture was stirred at 25°C for 1 h. Then this was poured onto a 5% NaOH solution 

(40 mL), shaked well, and centnfuged to remove the white gel. Extractlve work-up urlth dmhloromethane 

followed by column chromatography on silica gel (I-PrNH2-ether-n_hexane as eluant) furmshed the desired 

2-g-butylazacycloheptane (98 mg, 63% yield) as a colorless oil. 

As listed In Table I, this method has a urlde utility for a large range of oximes and Gngnard reagents 
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Table I. Synthesis of cu-Alkyl- and cy, a-Dialkylanunes 

Entry 
Oxime 

Sulfooate 
Yield RMgX (equiv) a 

Conditlonsb 

(“C, h) 
R’ MgX (equiv) c’ d Product 2 

(%) 

9 

10 

11 

12 
13 ‘I 

14 % ME 

CH3MgI (4) 

BuMgBr (1 5) 

CH3MgI (I 5) 

CH3MgI (1 5) 

CH3MgI (1 5) 

BuMgI (1 5) 

BuMgBr (1 5) 

BuMgCl (1.5,f 

OctylMgBr (1.5) 

CH3MgI (1.5) 

CH3MgI (1.5) 

CH3MgI (1.5) 

BuMgBr (4) 

BuCZCMgBr (gg 

0, 1 
25, 1 

9, 1 

6, 1 

0, 1 

6, 1 

0, 1 

9, 1 

0, 1 

6, 1 

6, 1 

9, 1 

-78, 1 

-78, 1 

0, 1 

n N CHpq7 H CH3 

CH2=CHCH2MgBr (2)& 
Q N R’ 

HC3CCH2MgBr (4) H R 

c2 N 
H 
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CH2=CHCH2MgBr (2)h 

HC%CCH2MgBr (4) 

ONA, 
n 

36 

63 

72 

66 

66 (42+ 

63 

67 

40 

68 

76 

79 

52 

55 

47 

a) The Grignard reagent was prepared from an alkyl halide and metallic magnesium m ether. b) Rearrange- 
ment was carned out imtially at -78”C, and then under the conditions indicated. c) Unless otherwise stated, 
the resulting ketimine was reduced with DIBAH (4 equiv) at 25’C for 1 h. d) The second alkylation was 
performed at 0°C for 1-3 h. e) R’ = H in case of DIBAH reduction f) Boyce-Smith, D , Blues, E T s 
Svn Co11 Vol V, 19& 1141 g) Prepared from 1-hexyas and BuMgBr in ether. h) Grummitt, 0 , 
Budeantz, E P , Chudd, C C OFZ Svn Coll. Vol Iv, m, 748 i) The yield in a parenthesis refers 
to the resuIt obtained in dfchloromethane-ether solvent 

The use of ether-dlchlorcmethane as solvent under the slmllar reaction condltlons produced the desired 

amlnes in lower yields (entry 5) In pure ether or tetrahydrofuran, no or very bttle cu-alblation products were 

produced An alkylmagnesmm chloade is less effective compared to the corresponding alkylmagnesmm 

bromide or lo&de (entry 6-8) Notably, the propargyl group can be Introduced in a regxospecific manner 

(entry 4, 11) provximg an Important precursor for the synthesis of various naturally occurnng y-ketoarnmes 6’ 7 
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Aromatic hydrocarbons (benzene or toluene) are preferable as solvent. 
The propargylic hthmm reagents (e.g Me3WCsCCH2Li) can be used as well. 
All new compounds have been characterized spectromet~cally and anslytmally. 
For example, pipsridme alkaloids such as Anaferme, Anahygrme, and Norlobelamne possess y-ketoammo 
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