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Abstract: The DTBB-catalysed lithiation of Boc-protected alcohols, amines and thiols in THF at 0ºC led, after quenching
with methanol, to the recovery of the free alcohols, amines and thiols in short reaction times and with very good yields.
The procedure has been applied to primary, secondary and tertiary alcohols, secondary amines and a primary thiol. This
method represents a reasonable alternative to the previously reported deprotection procedures.
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Introduction
 

The tert-butoxycarbonyl protecting group (Boc; introduced in 1957
[1]

) has demonstrated to be one of the most

efficient ones for compounds of the type RYH (Y = O, NR’, S), especially for amines.
[2],

[3]
,
[4]

 Actually, the Boc
group is the most frequently used as amino-protecting function in peptide chemistry. Its removal can be easily
achieved under acidic conditions: hydrochloric acid (in dichloromethane, ether or ethyl acetate) or trifluoroacetic
acid (neat or in dichloromethane). In especial cases, more sophisticated procedures can be used for its cleavage:

trimethylsilyl
[5]

 or tert-butyldimethylsilyl triflate,
[6]

 boron trifluoride etherate,
[7]

 tetrabutylammonium

fluoride,
[8]

 zinc dibromide,
[9]

 or cerium ammonium nitrate.
[10]

 
On the other hand, in the last few years we have been using an arene-catalysed lithiation to perform metallations

under very mild reaction conditions.
[11],

[12]
,
[13]

 This methodology has been shown to be applicable to the

cleavage of trityl ethers
[14]

 and amines,
[15]

 to the desilylation
[16]

 and the deallyloxy- or

debenzyloxycarbonylation
[17]

 of protected alcohols, amines and thiols, and to perform the deacylation of esters,

thioesters and amides.
[18]

 In this communication we report our preliminary results on the reductive removal of the
Boc group from protected alcohols, amines and thiols via a DTBB-catalysed lithiation process under very mild
reaction conditions.
 
Results and discussion
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The reaction of O-Boc protected alcohols 1a-c with an excess of lithium powder (1:9 molar ratio) and a catalytic
amount of 4,4’-di-tert-butylbiphenyl (DTBB; 1:0.1 molar ratio; 5 mol %) in THF at 0ºC and for 1-3 h led, after
quenching with methanol, to the corresponding alcohols 2a-c (Scheme 1 and Table 1, entries 1-3). Yields of the
deprotected products were very good, except when the R group was sterically hindered (Table 1, entry 3). The same
procedure was also applied to the carbamates 1d,e and the expected amines 2d,e were obtained in good to excellent
yields (Scheme 1 and Table 1, entries 4 and 5). The lithiation of the S-Boc thiol 1f gave only a moderate yield of
the thiol 2f, probably due to oxidation of the latter to the corresponding disulfide by the air after the reaction had
been quenched with methanol.
 

 
Scheme 1. Reagents and conditions: (i) Li, DTBB (5 mol %), THF, 0ºC; (ii) MeOH, 0ºC to rt.

 
 

Table 1. Reductive deprotection of compounds 1 via a DTBB-catalysed lithiation.
 

  Substrate   Product

Entry No. Y R Time (h) No. Yield (%)a

1 1a O Me(CH2)9 1.5 2a      >99

2 1b O Me(CH2)5CH(Me) 3.0 2b        70

3 1c O Pri(CH2)3C(Me)(Et) 1.0 2c        45

4 1d Me(CH2)7N Me(CH2)7 1.5 2d      >99

5 1e MeN Ph 2.0 2e        62

6 1f S Me(CH2)9 5.0 2f        47
 

a Yield determined by quantitative GLC, using commercially available compound 2 and n-dodecane
(internal standard) in the determination of response factors.

 
Starting materials 1 were prepared from commercially available alcohols 2a-c, amines 2d,e and the thiol 2f by
reaction with di-tert-butyl dicarbonate and a catalytic amount of 4-(dimethylamino)pyridine (DMAP; 1:0.4 molar
ratio) in toluene at room temperature.
 
Conclusion

 
In conclusion, from the results described here, we think that the reductive deprotection of Boc-protected alcohols,
amines and thiols by a DTBB-catalysed lithiation procedure represents a reasonable alternative to other
deprotection techniques.
 
Experimental part
 
For general experimental information, see reference 15. All reagents used for the synthesis of Boc-protected
substrates 1 and DTBB were commercially available (Acros, Aldrich) and were used without further purification.

Lithium powder was prepared according to the procedure described in reference 
[19]

. Commercially available
toluene (Merck) and anhydrous THF (99.9%, water content £ 0.006%, Acros) were used as solvents in the
reactions. All glassware was dried in an oven at 100ºC and cooled to room temperature under Ar before use.



Preparation of the starting Boc-protected materials 1. General procedure.
 
4-(Dimethylamino)pyridine (96 mg, 0.4 mmol) was added in one portion to a stirred solution of the corresponding
alcohol, amine or thiol 1 (10.0 mmol) and di-tert-butyl dicarbonate (2.18 g, 10.0 mmol) in toluene (15 mL) at
room temperature. After stirring for 30 min at the same temperature, the crude reaction mixture was adsorbed on
basic aluminium oxide, transferred to a short column of basic aluminium oxide and eluted with hexane.
Evaporation of the solvent (15 Torr) afforded the expected Boc-protected compounds 1 in pure form.
 
DTBB-catalysed lithiation of compounds 1. Preparation of products 2. General procedure.
 
A solution of the protected substrate 1 (1.0 mmol) in THF (2 mL) was dropwise added to a green suspension of
lithium powder (63 mg, 9.0 mmol) and 4,4’-di-tert-butylbiphenyl (DTBB, 27 mg, 0.1 mmol) in THF (5 mL), under
Ar, at 0 ºC. After stirring at the same temperature for the time indicated in Table 1, methanol (5 mL) was carefully
added, the cooling bath was removed and the reaction was stirred till it reached room temperature. The yields of the
deprotected products were determined by quantitative GC. Commercially available alcohols, amines or thiols 2 and
n-dodecane (internal standard) were used in the determination of response factors.
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