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tert-BUTYLDIPHENYLSILYLAMINES: A USEFUL PROTECTING GROUP FOR PRIMARY AMINES 
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Summary: The utility of the tert-butyldiphenylsilyl group for protecting pri- 
mary amines is explored. These derivatives are notably stable to chromato- 
graphy, basic and hydrolytic reagents, as well as alkylating and acylating 
reagents. They are smoothly cleaved by mild acid and pyridine-HF. 

The selective protection of reactive amine functionality is an important 

component of contemporary approaches to the synthesis of complex nitrogen- 

containing organic compounds. Although a variety of options exist for modera- 

ting the reactivity of a primary amine by acylation or sulfonation, few gener- 

ally useful tactics of other types are available. 
2 In this communication, we 

report our recent experience with the preparation and reactions of tert-butyl- 

diphenylsilyl (tert-BDPSi)3 secondary amines. tert-Butyldiphenylsilyl deriva- 

tives of primary amines are stable to hydrolytic and strongly basic reagents 

and render the amine nitrogen unreactive to common alkylating and acylating 

reagents. These and other properties make the tert-BDPSi group an important 

addition to the repertoire of amine protecting groups and warrant their commun- 

ication at this time. 

Primary amines are converted to their mono tert-BDPSi derivatives by reac- 

tion with tert-butylchlorodiphenylsilane (1 equiv) and triethylamine (1.5 

equiv) in acetonitrile (2-3 mL/mmol) at room temperature for l-3 h.’ Secon- 

dary amines do not react under these conditions and, thus, selective silyla- 

tion of N-methyl-1,3-propanediamine was readily achieved. The silylations are 

easily monitored by silica gel TLC and the silylamine products (e.g. 1 - 2) 
6 

are conveniently purified by vacuum distillation or chromatography on silica 
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gel using eluent mixtures of CHC13 and hexane containing 5% Et3N. The stabili- 

ty of these derivatives to chromatography, which is greater than that of the 

corresponding triisopropylsilyl secondary amines and apparently much greater 

than that of the corresponding tert-butyldimethylsilyl 4b 
and thexyldimethyl- 

silyl 7 
derivatives, was an important factor in choosing tert-BDPSi derivatives 

for the studies reported herein. 

tert-Butyldiphenylsilylamines are stable to a variety of non-acidic reac- 

tion conditions. For example, they resist solvolysis in MeOH (6 h, 25’C: 94% 

recovery of 1) and H20 (4:l THF-H20, 6 h, 25’c: 75-80% recovery of 1 and 3) 

and are remarkably stable to strong hot aqueous base (20% KOH/MeOH, 15 h, 

reflux : 88% recovery of 1) .8 This latter stability should allow the selective 

removal of acyl protecting groups from alcohols and many amines in the pre- 

sence of tert-BDPSi secondary amines. Silylamine 1 was also stable to 

LiN(CHMe2)2 (2 equiv, THF, 2 h, O’C: 99% recovery), n-BuLi (1.0 equiv, THF, 1 

h, O’C: 99% recovery) and ethanolic NaBH4 (0.9 equiv, 2 h,O’C: 93% recovery) .8 

A particularly useful feature of these protected primary amines is their sta- 

bility to reactive alkylating agents such as Me1 and ally1 bromide (1 equiv of 

MeI and i-Pr2NEt, 0.5 E in CH2Cl2, 6 h, 25’C: 94% recovery of 3), and acylat- 

ing agents such as methyl chloroformate ( 1 equiv, 1.1 equiv of Et3N, 0.5 g in 

CH2C12, 7 h, 25’C: 90% recovery of J), benzoyl chloride (78% recovery of 2), 

and acetic anhydride (83% recovery of 2) -8 

Primary amines are readily regenerated from their tert-BDPSi derivatives 

under mildly acidic conditions (80% HOAc, 25OC, 30 min, or 2:l THF-0.5 fi HCl, 

25’C, 6 h: 74% yield of a-methylbenzylamine from 2) or with pyridine-HF (1.0 

equiv, THF-H20, 2 h, 25OC: 98% cleavage of 1). 8,9 

dary amines are stable to Swern oxidation 
10- 

Al though ter t-BDPSi secon- 

(vide infra) they are not stable -- 
to other commonly employed oxidizing agents (e.g. m-chloroperoxybenzoic acid, 

K2C03, CH C12, 

NaI04, 
O2 

O’C; pyridinium dichromate, 25’C; KMn04/NaI04, 25’C; 0s04/ 

25 C). 

The utility of tert-BDPSi amines for the synthesis of polyfunctional basic 

materials is apparent in the transformations shown in eqs 1 and 2. The great- 

er solvolytic stability of the NHSiPh2Bu 
t 

group relative to 0SiMe3 allows 

alcohol 5 to be readily generated from 2 (0.2 eq K2C03, MeOH, 3 h, 25’C, 

OSiMe, cf --. 
(2) Swern Oxid. 

NHSiPh,Bu’ 

/-O 
0 

5?_ J 8 
MgBr (1) 

5 6, X I P-OH. a -H (96%) 9, R - SiPh,Bu’ (47%) 

7, x - 0 (87%) 10, R - H (66%) 



4393 

97%) *a Swern oxidation 
10 

?I 
6 

of 5 (DMSO, ClCOCOCl, Et3N, 87%) gave amino ketone 

which is remarkably stable at room temperature. Protected acyclic a-amino 

ketones, e.g. the tert-BDPSi derivative of 1-amino-2-propanone, can be pre- 

pared in a similar fashion. 
11 Since, secondary a-amino ketones are often 

inaccessible as a result of rapid dimerization, 12 the marked stabilization 

provided by the bulky and electron-withdrawing tert-BDPSi substituent should 

allow access to this relatively unexplored class of amino ketones. One use of 

intermediates of this type is illustrated in the reaction of ketone 7 with 2.1 - 
equiv of Grignard reagent 8 (Et20, -78 to O’C, 47%) to give 9_ as the major 

product (diastereoselectivity = 6: 1). 
6,13 Deprotection of 2 (4:l THF-1.0 r?. 

HCl , 25’C, 88%) then provided the primary amino alcohol 10 in reasonable over- - 

all yield. 
6 

The important use of the tert-BDPSi protecting group to allow 

selective functionalization of a secondary amine in the presence of a primary 

amine is illustrated in the conversions summarized in eq 2. Diamine 4 was - 
cleanly acetylated (1.0 equiv Ac20, 10 equiv i-Pr2NEt, CH3CN, 0.5 h, 25’C, 

83%) and allylated (1 equiv CH2=CHCH2Br, 10 equiv i-Pr2NEt, CH3CN, 1 h, 66%) 

to give as the sole products 11 (lH NMR 6 2.82 and 2.85, 

Deprotection with 80% HOAc (257, 

CH3NAc) and 12. 

10 min) then liberated the primary amine 

group to provide 13 and 1414 - - in excellent overall yield. 

A%0 or 7 60% HOAc 
CH,NH(CH2),NHSiPh,Flu’ 

9 
CH~N(CHZ)~NHZ 

CH,=CHCH,Br 
CH,NH(CHP),NHSiPh.$u’ (2) 

4 11, R - COCH, (63%) 13, R - COCH, (60%) 

12, R = CH2CH=CH, (66%) 14, R = CH&H-CH, (90%) 

We anticipate that a number of additional applications of the tert-BDPSi 

group for amine protection will be reported in the future. 
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