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Abstract - The combination of 4,7-dimethyl-3,5,7-hexahydro-1,2.4,7-tetrazocin-
3,8-dione {DHTD) and tributylphosphine (TBP) was found to mediate successfully
C-N bond formation between N-methyltosylamide, a typical M-nucleophile, and
several alcohols of different structural types. The unique feature of this combination

is that it activates the reaction of sec-alcohols at room temperature.

Recently we have developed several new azodicarboxamides to replace diethyl azodicarboxylate (DEAD)

in the Mitsunobu reaction (Scheme 1) in order to improve the versatility of the original combination of
DEAD and triphenylphosphine (TPP).'! The azodicarboxamides introduced are 1,1°-(azodi-
carbonyl)dipiperidine (ADDP),> N.N N’ N’-tetramethylazodicarboxamide (TMAD)® and 4,7-dimethyi-
3,5,7-hexahydro-1,2,4,7-tetrazocin-3,8-dione (DHTD)* to be used with tributylphosphine (TBP). While
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all of them are more versatile than DEAD, the cyclic DHTD was unique in mediating satisfactorily the
formation of the C-C bond with sec. alcohols at room temperature.** Therefore, we investigated C-N
bond formation using V-methyltosylamide (1, pK g =1 1.7% as a nucleophile (HA).”

The reaction was carried out as described in the previous papers.' The results are shown in the Table
below along with the acyclic counterparts.

Table 1. C-N bond formation (alkylation of 1).

dox system
ROH + TSNMe recox y o TSNME
1 solvent, rt R
R
redox system
Bu- MeCH=CHCH,- PhCH,- PhCsH,;- CgHy;CMeH-

DEAD-TPP 658 518 662 59 532

{THF)
TMAD-TBP a a a a

(PhH) 100 96 99 85 40
DHTD-TBP

(PhH) 100 97 97 94 85

a: Reported values (ref. 3)
The Table clearly demonstrates that 1) the combination of DHTD-TBP is as good as TMAD-TBP and
both are better than DEAD-TPP for the reaction of primary alcohols, and 2) DHTD-TBP is far better
than the other two for the reaction of 2-octanol, affording 2-octylamide in quite a satisfactory yield.?
The reaction was shown using optically active 2-octanol to proceed with complete Walden inversion,
The difference in the reactivity of primary and secondary hydroxyl groups was demonstrated by the
regioselective amidation of 1,6-decanediol. Thus, the alcohol and an excess of 1 react in the presence of

a redox system (1.3 equivaleat). The yields of the mono- and diamides are shown in Scheme 2.
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Scheme 2
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Thus, the DHTD-TBP reagent was shown to provide a new versatile methodology for the synthesis of

secondary amines in general, when coupled with the known desulfurization reactions.’
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