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Abstract: A general method for converting primary and secondary alcohols to protected hy-
drazines using the Mitsunobu reaction is reported. The reaction of a-hydroxy esters affords di-
hydrohydrazino esters rather than the expected substitution product.
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Recently, we required a synthesis of a hydrazine linked via a short carbon chain to a
phenol. To this end, hydrazine 4 was prepared from phenethanol 1 (equation 1). Although
this sequence did provide the desired molecule, the alkylation of the monosodium salt 3b with
bromide 2? proved to be problematic. Indeed, the yield of this reaction was always on the order
of 30-35 % and consequently, an alternative method was sought. Since compound 5 is ob-
served as a by-product of the synthesis of bromide 2, we hoped that alcohol 1 might be directly
converted to hydrazine 4 under the appropriate conditions. In this Communication, we report
the optimization of this modification of the Mitsunobu reaction®* and its application to struc-
turally varied alcohols.®
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Our results are summarized in Table 1. Reaction of alcohol 1 with DEAD and triphenyl-
phosphine (TPP) under the conditions as described by Falck? (entry 1) produced bromide 2 and
hydrazine 5 (< 5 %). In the absence of LiBr, di-t-butylazodicarboxylate (DBAD) reacts with alco-
hol 1 under similar conditions to produce the desired product in 35 % yield (entry 2). This re-
sult may be a consequence of low solubility since the reaction became heterogeneous on mix-
ing the reagents and remained so even after refluxing for almost three days. In an effort to en-
hance solubility, THF was replaced with DMF and, although an improved yield was obtained,
these conditions afforded a complicated product mixture (entry 3).° This problem was conven-
iently avoided by premixing alcohol 1 and TPP in THF prior to addition of DBAD (entry 4)’
Application of these conditions to the secondary alcohols 6-9 was successful (entries 5-8) but the
reaction fails with tertiary alcohols. When 1-methylcyclohexanol was subjected to the above
conditions, only reduced DBAD and TPP oxide were observed. Presumably elimination of the
alkoxyphosphonium salt to volatile olefinic products was the major reaction pathway. Addi-
tionally, we tested different azodicarboxylates in this reaction and although DEAD works well
(entry 9), the reaction with dibenzylazodicarboxylate (DBeAD) gives low yields (10-20 %) of hy-
drazine adducts. In general, DBeAD appears to be a less stable azodicarboxylate and yields a
much more complicated reaction mixture. The relatively low yield for this reaction reflects
this instability as well as the tedious nature of the purification of the final product.
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Table 1: Conditions for the conversion of alcohols to protected hydrazines.
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We also investigated the application of this modified Mitsunobu reaction to the synthe-
sis of amino acids, a subject that has received considerable attention in recent years.* Specifi-
cally, we hoped that enantiomerically pure o-hydroxy esters could be converted to protected a-
hydrazino esters of opposite chirality.” Subsequent transformation to the corresponding amino
acid is precedented.” However, when methyl-S-2-hydroxy-3-phenyl propanoate (10a) was re-
acted under the described conditions, the isolated product was not the expected hydrazine 11a,
but rather the unsaturated ester 12a (equation 2). The structure of 12a was further corroborated
by hydrogenation (H,/10 % Pd-C) to the racemic hydrazino ester.!’ This reaction fails to pro-
duce the desired product 11 with methyl-S-2-hydroxy-4-methyl pentanoate (10b) and S-methyl
lactate (10¢).”> Attempts to alter the reaction course by either lowering the reaction temperature
or switching to polar aprotic solvents were unsuccessful.
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We propose the following mechanism for the formation of compounds 12a-c. Alkoxy
phosphonium salt 13 is deprotonated by the phosphine adduct of DBAD to displace TPP, gen-
erating ketone 14, via a Swern-type oxidation (equation 3)." Further reaction of o-keto ester 14
with the DBAD adduct gives alkoxide 15 which, after N to O transfer of TPP, proton exchange,
and loss of TPP oxide, yields the dihydrohydrazino esters 12.
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In summary, Mitsunobu conditions have been described for the one pot conversion of
primary and secondary alcohols to protected hydrazines using either DBAD or DEAD. Unfor-
tunately, a-hydroxy esters are not suitable substrates for this reaction.
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The hydrogenation product gave an identical NMR spectrum to that of an authentic sample prepared from
methyl 3-phenylpropanoate, LDA, and DBAD.
12 Mandelate esters gave products that decomposed on exposure to silica gel precluding identification.
3
! The crude product mixture of these reactions was contaminated with substantial amounts of TPP whereas in the
examples in Table 1 little or no TPP was found.
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