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Abstract: Measurements of H2 evolution revealed that neither 5-trifluoroacetamido-l-pontanol (1) nor 5-acetamldo-1- 
pentanol (6) underwent complete bisdeprotonation upon treatment with excess Nail in THF, thereby accounting for the 
unexpected course of subsequent alkylations with carbohydrate-derived triflates 2 and 7. These studies in turn led to an 
effective protocol for generation of N,O-dianions from 1 and 6; as anticipated, the former chemoselectively furnished O- 
alkylation products with triflates 2 and 15. 

Recently we reported that deprotonation of 

5-trifluoroacetamido-l-pentanol (1) with Nail (2.5 

equiv, THF, room temperature) followed by 

treatment with triflate 2 gave predominantly the N- 

alkylation product 4 instead of the desired O-alkyl 

isomer 3 (Scheme 1). 1 We had assumed that the 

more acidic NH-proton and the hydroxyl proton 

would react with Nail. 2 Based on the general 

principle 3 that the more basic (less stable) anion 

should react more readily, we anticipated that the 

oxy-anion would be more nucleophilic, yielding 3. 

Conversely, we had envisioned that the N,O-dianion 

derived from 5-acetamido-l-pontanol (6, Scheme 2) 

would, upon treatment with triflate 7, by analogous 

reasoning, give the N-acetyl derivative 8. In fact, 

however, the O-linked product (9) was obtained. 

It formation of the dianions of 1 and 6 had 

been complete, these results would be inconsistent 

with the above theory.3 It therefore seemed 

important to us to investigate the reasons for the 

unexpected results. To this end we measured the 

amount of hydrogen evolved upon treatment of 1,6 
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and 11-13 (Table 1) with Nail, as a probe of the extent of anion formation, using a gas burette equipped with a leveling 

bulb, 4 Of the three monofunctional compounds, only 1-trifluoroacetamidopentane (13) 5 gave the theoretical amount of H2 

with Nail at room temperature. Neither 5-trifluoroacetamido-l-pentanol (1) nor 5-acetamldo-l-pentanol (6) underwent 

complete bisdeprotonation with Nail. In contrast, upon treatment with KH (3 equiv) and 18-crown-6 (2 equiv) in THF, beth 1 

and 6 quantitatively furnished the corresponding dianions, as judged by H 2 evolution. As shown in Figure 1, dianion 
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formation from 1 was nearly instantaneous with KH, 

whereas the Nai l  reaction essentially ceased after 

the very rapid evolution of ca. 1.3 equivalents of H2. 

When the KH deprotonation protocol was applied to 

1 (Scheme 3), the addition of triflates 2 and 15 did 

indeed chemoselactively furnish the desired O- 

alkylation products 36 and 16, 6 respectively; no N- 

alkylation was detected in either case. 7 The low 

yield of 3 may reflect the instability of triflate 2 to the 

KH deprotonation conditions. Similar bisdeproton- 

ation of 6 with KH/18-crown-6 and attempted 

coupling with 2 resulted in even more extensive 

decomposition of the triflate, presumably due to the 

high basicity of the dianion of 6. 

The plot of H2 evolution vs. time (Figure 1) 

suggests that 1 cannot be fully deprotonated with 

Nail in THF at room temperature. In a relevant earlier 

Table 1. Measurement of H2 evolution after 1 h in deprotonations 
of 1, 6, and monofuctional model cor~ ~ounds. 

Substrate 
(1 equiv, 2.4 M) 

~ O H  
11 

/ ~ N H A c  
12 

/ ~ N H C O C F 3  
13 

H ~  NHCOCF~ 
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Base, solvent a 
(2S °C) 
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Nail, THF 
KH, THF, 18-(3-6 (2 equiv) 

a 11 - 13:2.5 aquiv base, 0.7 mL solvent/retool base. 
base, 1.4 mL solvent/retool base. 

H2 evolved 
(equiv) 

0.21 + 0.02 
0.36 

0.10+0.03 

0.92 + 0.08 

1.41 + 0.14 
1.44 
1.60 
1.64 
2.00 

0.68 + 0.05 
2.00 
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study, McDougal et al. 8 found that treatment of symmetrical diols with 1.0 equivalent of Nail in THF led to subsequent high 

yield monosilation. They attributed the observed selectivity to the limited solubility of the diol monoanion, which impeded 

bisdeprotonation. The results shown in Figure 1 can be likewise explained in terms of occlusion of the precipitated 

monoanion and/or unreacted Nail. Addition of 15-crown-5 or excess Nail  did not lead to enhanced dianion generation. In 

contrast, reactions performed with KH/18-crown-6 in THF appeared to remain homogeneous, facilitating the formation of 3 

via the N,O-dianion. 

Figure 1. Time dependence of H2 evolution in 
bisdeprotonation of 1. 
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These results show that treatment of the above proton donors with Nail, followed by the addition of an electrophile, 

can be more complex than is generally assumed. We found this to be true even in the case of the monofunotional alcohol 

11. Reaction of 11 with 3 equivalents of Nai l  in THF for 30 minutes, followed by introduction of Mel (3 equiv) resulted in an 

immediate significant increase in the rate of evolution of H 2 (Figure 2). About 60 minutes later, 0.81 equivalents of H 2 had 

evolved. Mel appears to facilitate access of the Nai l  to the alcohol, possibly by liberating occluded Nai l  by an unknown 
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mechanism. That the initial (t = 0) rate of evolution of H2 seems comparable to the rate of evolution after the addition of Mel, 

would support this interpretation. 

We also investigated the influence of the addition of Mel on the deprotonation/alkylation process of 18 (Figure 3). 9 

Here again addition of 3 equivalents of Nail led to an initial rapid evolution of H2 which plateaued after about 5 minutes, 

whereupon a precipitate was clearly observed. Addition of Mel 25 minutes later, again significantly increased the rate of H2 

evolution, which was attended by dissolution of the precipitate. Again, Mel appears to have restored access of the Nail to 

the unreacted alcohol or amide by breaking down an occlusion complex. 

Figure 2. Time dependence of H2 evolution in 
reaction of 1-pentanol (11) with NaH/Mel. 
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Figure 3. Time dependence of H2 evolution in 
reaction of 18 with NaH/Mel. 
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In summary, quantitative monitoring of H2 evolution has led to an effective protocol for N,O-bisdeprotonation of 1 

with KH/18-crown-6 in THF to furnish the O-alkylation product 3 selectively. Quantitation of evolved H2 also allowed us to 

understand why treatment of 1 and 6 with excess Nail in THF, followed by electrophiles 2 and 7, afforded 4 and 9 

respectively, as the major products instead of 3 and 8. Finally, the experiments described herein provide convincing 

evidence for the selective deprotonation of an aliphatic trifluoracetamide in the presence of an aliphatic alcohol, which in turn 

is favored over an aliphatic acetamide, in accord with the corresponding pKa values. 2 
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