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Absrrocr: Primw sod secondary alkylboraoes rated rapidly at low tcmpattm? with Li or K t-butyl-N-tosyloxycarbamatc 

(LiBTOC or KBTOC) to gtvc the concsponding N-Boc protected pimaty atnines in modest to good yields (16- 81%). 

We recently reported that Li t-butyl-N-tosyloxycarbamate (LiTOC!) reacted with various organometallics as 

an electrophilic aminating reagent to afford N-Boc protected primary amines. 

Organoboranes have proven to be useful synthetic intermediates for the formation of carbon-carbon bond.3 

They could be utilized to produce primary free amines by tteating them with chloramine,4 hydroxamine-O- 

sulfonic acid4.5 or hydrazoic acid.6 Reaction of organobotanes with organic aaides, N-chloroalkylamines8 or 

the 0-2.4~dinitrophenyl derivative of chlorohydroxyamine9 gave secondary amines. To our knowledge, there 

is only one example of similar reaction leading to N-protected amines: sulfonamides ate obtained by reaction 

of trialkylboranes with chloramine-T.to but this protecting group is quite difficult to removett 

We wish to report the synthesis of N-Boc protected primary amines from organoboranes using metallated t- 

butyl-N-tosyloxycarbarnate 2 as aminating reagent (eq 1). t-Butyloxycarbonyl is an usual protecting group for 

arnines and the &protection occurs under mild acidic conditions. 

TsONHBoc 
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The reagent itself, t-butyl-N-tosyloxycarbamate 1, did not react with trialkylborane (e.g. tributylborane). In 

contrast the reaction with borage proceeded smoothly in the presence of Li or K salts of 1 (LiBTOC 2a or 

KBTOC 2b). 

The reaction presumably proceeds via the anionopic rearrangement of an organoborate complex (eq 2). 
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In preliminary experiments, we observed that trialkyl primary boranes rapidly matted with LiiTOC 2a in 1:l 

molar ratio at low temperature (entry 1) to give N-Boc protected n-butylamine in good yield: 81%. Use of 1:3 

trialkylborane I LiBTOC molar ratio afforded it in 20% yield (entry 2). Only one of the three alkyl groups is 

transferred with the lithio salt of t-butyl-N-tosyloxycabamate. Then we investigated the reactivity of 

organoboranes containing secondary alkyl groups: the teaction proceeded rapidly with LiBTOC to give 

moderate yield of the N-Boc protected amine: 30% (entry 4). However, the reagent Kl3TOC 2b generated by 

treatment of t-butyl-N-rosyloxycarbamate I with KHMDS in THF, produced an acceptable yield of N-Boc-S- 

butylamine: 65% (entry 5). Under the same conditions, the reaction of KBTOC 2b with n-i-n-octylborane or 

ticyclohexylbmne was rapid. leading to the formation of the N-Boc protected corresponding amines (entries 

6-7). Interestingly, n-i n-butylborane reacted mote rapidly with KB’l7IC (l/3 molar ratio) to afford N-Boc n- 

butylamine in 40% yield (entry 3): slightly more than one of the three butyl groups are transferred. Different 

attempts under various conditions (temperature, solvent) failed to improve the utilization of the three aikyl 

groups on boron. 

The organoboranes derived from 9-borabicyclo-(3.3.1)nonane (9-BBN) have been extensively used to 

achieve improved utilization of the afkyl group on boron. I2 Consequently we carried out the reaction of these 

alkyl derivatives of 9-BBN with LiBTOC 2a or KBTOC 2b (entries g-9-10). However, the B-cyclooctyl 

group migrated producing N-Boc-5aminocyclooctanol: the carbon-boron bond was oxidized under these 

conditions.13 

N-Boc aniline was obtained from the reaction of LiBTOC with the caresponding borinic esterI in poor yield: 

16% (entry I 1). Using KBTOC again, the N-Boc aniline was isolated with a substantial increase of the 

chemical yield: 52% (entry 12). 

In summary, the use of primary or secondary organoboranes with metallated t-butyl-N-tosyloxycarbamates 

provides an interesting route to N-Boc primary amines with moderate to good yields. The reaction is rapid. 

However, only one of the three alkyl groups on boron is utilized and we are exploring this reaction to improve 

its usefulness in synthesis. 
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Table: Reactions of Organoboranes with LiBTOC 2a or KBTOC 2b. 

Enny BorYlea TsN(M)Boc COndiliOltS Product Yield (%)b 
M Temp f?J Ti 0) 

1 n-Bu3B Ii -78, -10 1 n-BuNHBoc 81 

2 n-Bu3B Li -78, -35 1.25 n-BuNHBoc 20 

3 n-Bu3B K -78, -35 1.25 n-BuNHBoc 40 

4 s-BujB Li -78, -10 3 s-BuNHBoc 30 

5 s-BujB K -78, -50 1.75 s-BuNHBoc 65 

6 cy-hexyl3B K -78, -50 1.75 cy-hexylNHBoc 34 

7 n-octyl3B K -78, -50 1.75 n-octylNHBoc 36 

8 B-(n-octyl)-9-BBN Li -78 1 HOaNHBoc 64 

9 B-(n-ocryl)-9-BBN K -78 0.5 HOaNHBoc 64 

10 B-(norbomyl)-9-BBN Ii -78 1.75 HOaNHBoc 58 

Wz 
11 PhB” 

‘O(CH&OAc 
Ii -78 7 PhNHBoc 16 

PhB’ 
Me 

12 
‘O(CH2)jOAc 

K -78 7 PhNHBoc 52 

a) XII reactions wcrc run wih an quimolar ratio of tmtanc and aminaling reagent, except emrics 2 and 3: a l/3 molar ratio ol baane 
and aminaung reagent was used. 
b) Isolated yields arc based on generation of 1 mol. of N-Boc protected amine from 1 mol. of aminating rragenl 

General procedure: To a surrcd solution of aminatig rcagcnt l(O.862g ; 3.0 mmol) in ‘II-F (8 ml) at -78°C. was ad&d dropwise 
a 2.5M solution of n-BuLi in hexax (1.24 ml : 3.1 mmol). After 20 min at thii tunpraUe. a 1M solution of n-B@ in THf (3 
ml : 3.0 mmol) was added . The mixlun: was stincd IO minutes at -78°C. allowed to warm up P -10°C during 1 bow and quurhed 
by addition of an aqueous solution of ammonium chloride. The organic layer was separated and the aquwus layer was utractcd with 
clhcr. The organic layers werr combined, dried on nWgnCSiUm sulphate, f&fXcd and evPparoeed in VXUo. After fkh Chromatography. 
0.421g(818)0fcazbamaIe3wcn?0blained. 
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