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Alkylation of hydrazine and its derivatives still remains a quite complicated task. The novel method utilizing the polyanion strategy is reported.
Formation and use of trianion for alkylation of hydrazine derivatives is first reported. Described method provides fast and convenient access
to multialkylated derivatives. Scope and limitations of new method are also investigated.

Hydrazine derivatives are long known and widely used com- systematic methods of hydrazine derivatizatioA. new

pounds. Recently, some interesting biological properties of method utilizing dianion strategy and virtually one protecting

such compounds have been discovér@tierefore, interest  group for alkylation of hydrazine derivatives was recently

for methods of synthesis of compounds containing hydrazine published® The methodology we wish to report here gives

moiety is continuously growing.Nevertheless, alkylation an approach to alkylation of hydrazine derivatives using only

of hydrazine and its derivatives remains a quite complicated one protecting group.

task. We began withtert-butyl hydrazinecarboxylate. Despite
A number of systematic methods for obtaining hydrazine the known instability of carbamate-type protecting groups

derivatives were recently developealthough these methods

have several limitations, like multiplicity of steps and lability Eng?)l(ggagﬂggog%zg Z(i‘ir;?”(b')' MgggP;}rasog%hn%?‘gso?}%?adgérfr?
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against organolithium reagerftspur previous work has (2d). This method provides easy access to such kind of
shown that it may be sufficiently stable. heterocycles.

On the other hand, attempts to use the Cbz protecting Treating BocNHNH with 2 equiv of BuLi should give
group in the presence of BuLi were unsuccessful and 1,2-dianion because the first equivalent reacts with the most
produced a mixture of products. This was caused by acidic BocNH group and the second reacts with the amine
metalation of benzylic CHin the Cbz group, followed by  NH group. Consequently, treating this dianion with 2 equiv
its decomposition or alkylation. Alkylation products of of alkyl halide should give the corresponding 1,2-dialkyl
benzylic CH were separated and determined by NMR derivative, but alkylation of 1,2-dianion unexpectedly gave
spectroscopy. 2,2-dialkyl derivatives3a,b (Scheme 3).

BocNHNH, has three reactive NH groups with different

acidities. The difference between amine and amide reactio_

. g
centers can be roughly estimated as 1Q pnits” The Scheme 3. Alkylation of Dianion with 2 equiv of Alkyl

reactivity of corresponding anions is also different. Thus, Halide

this difference can be used for selective alkylation as was 1) 2 equiv Bui

very recently showA. Ho oy B —8°C.THE , R\ -BoC
Three equivalents of BuLi were used for metalation of Ho TH o 2)2eVRX R, pH

tert-butyl hydrazinecarboxylate to produce the trianion. To R = alkyl, X=Br.

the best of our knowledge, this is the first report of the
existence and use of trianion for an alkylation of hydrazine.
This trianion can be alkylated using 4 equiv of alkyl halide  The one explanation could be the relatively fast intramo-
to form the corresponding trialkyl derivative (Scheme 1). lecular equilibrium between aniorisand6 in the reaction

mixture.(Scheme 4). The anidhis rapidly consumed by
Scheme 1. Alkylation of Trianion with 4 equiv of Alkyl .

Halide Scheme 4. Equilibrium of Anions
1) 3 equiv Buli
H. .Boc '_78°C.THF R. .Boc R\N—N/BOC R\N_N,BOC
NTN ﬂ’ NN, . T, .
H H ) 4 equiv R 1ab R H g L Li 6 H
R = alkyl, X=Br, I. R = aliyl

Methyl iodide and allyl bromide reacted as expected. reaction with alkyl halide bringing the reaction toward the
Surprisingly, the benzyl bromide was unable to give the formation of producs.
corresponding tribenzyl derivative even with excess benzyl The other possible way is the equilibrious lithiation of
halide, affording only 2,2-dibenzyl-Boc-hydraziffggrobably anion5 by itself (Scheme 5) or any other anion producing.
due to steric hindrance. dianion?7.

Use of 2 equiv of alkyl halide gives the corresponding

2,2-dialkyl derivative?a—d (Scheme 2). Again, the reaction _
Scheme 5. Selflithiation of Anion5

- R Boc___ R Boc R Boc

Scheme 2. Alkylation of Trianion with 2 equiv of Alkyl H’N_N\Li R Li,N_Nli * H,N‘N\H
Halide 5 7
. . R = alkyl.
Ho Boc DISUVEE' R Boo
NN, 2) 2 equiv RX NN
H H q R 2aq H
R =alkyl, X=CL, Br, I Taking into account the difference in acidities of amine

and amide centers (or basicities of corresponding anions)
. o it can be assumed that equilibrium is strongly shifted
goes selectively because of the low reactivity of Boc- toward anion5, but the reactivity of formed dianiof is
connected nitrogen. Using 1-bromo-4-clorobuthane as alky- much greater, so it reacts rapidly and is continually con-
lating agent yielded theert-butyl pyrrolidin-1-ylcarbamate  symed.

©C W Wis o - — Once dianion7 formed, it reacts with alkyl halide

reene, |. . uts, . . Protective roups In rganic H H H HH . H

Synthesis, 3rd ed.; John Wiley & Sons, Inc.: New York, 1999; Chapter F’FOdPC'”g anior8. This eq.u'“b_“O.USIy metalates anids
10, pp 737. yielding product3 and again dianiory (Scheme 6). Thus

(7) Ragnarsson, U.; Grehn, L.; Koppel, J.; Loog, O.; Tsubrik, O; i i i i
Bredikhin, A.; Mdeorg, U.; Koppel, 1J. Org. Chem.2005 70, 5916~ anionss, 7, and8 are acting like CaFaIytIC cycle. .
5921, Other equilibriums are also possible, but those discussed

5 (g) E(a) /\Jnk’\irsdenéafl.;ngé%gegé Kl-lg?-: Ijlggs?g), \T/ KI R%un.N K.; Fliangen, above are in better accordance with experimental data. First,
. S.Eur. J. Med. Che ,35, —497. arala, R.; Nuvula, S.; . .
Adapa, R. S.. Org. Chem2006,71, 8283-8286. (c) Katritzky, A. R., W€ Suppose that the initial alkylation goes fast. Therefore,

Rao, M. S. CJ. Chem. Soc., Perkin Trans.1D89, 2297—2303. after shot time most of the anions in the reaction mixture
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s unexpected product isomers from hydrazine anions (probably

Scheme 6. Equilibrium of Anions due to the interanion equilibrium) were previously described
R, Boc in literature®®
NN Boc protecting group can be removed from all of reported
R,  ,Boc L 7 L L
N-N_ RX compounds and then they can be derivatized by common
R 4 H methods.
Several new methods for the selective hydrazine alkylation
were developed. Use of a trianion for this purpose is reported
5 8 ' for the first time. Scope and limitations of applicability of
R, .Boc R ,Boc Lix this new method were demonstrated (Table 1). Formation

H Li R Li

Table 1. Alkylation Products

. . L. R ,Boc
are represented by anidnhSecond, if one of the equilibrium NN
components continuously consumed, it becomes irreversible R R
anq_ can bg presen_ted as _dlsproport_lonat_lon. Thus, any R R RS conditions vield, %
eqilibrium with retention of lithium at amide nitrogen would
. . . a 3
give large amount of starting material or monoalkylated 1a* Me Me Me 4 equivof Mel, 1d, rt 89
. . All All  All 4equivofAllBr,1d,rt 68
product and yield lower than 50%. In our case, reaction .
. . .. 2a® Me Me H 2equivofMel,3h,rt 74
proceeded cleanly with yield more than 50%. However, if on Ay An H 9 equiv of AlIBr, 3 h, rt 77
addition of alkyl halide was made at room temperature SOme g¢  Bn  Bn H  2equivof BnBr, 3 h, rt 79
amount of mono- and trialkylated products could be ob- 2d —(CHz),~ H 1 equiv of Br(CH2)4Cl 2 h, rt 65
served. 3a All All H 2equivofAllBr,2h,rt 67
The formation of the 2-allyl-Boc-hydraziffavas achieved  3b  Bn  Bn H  2equiv of BnBr,3 h, rt 62
4a Al H H 1equivofAllBr,2h, =50 °C 50

only by freezing down the equilibrium at50 °C and using
1 equiv of allyl bromide (Scheme 7). Nevertheless use of 2See ref 8a for componiia and ref 8b for compon@a.

_ of unexpected products is reported. The first generalization

Scheme 7. Alkylation of Dianion with 1 equiv of Alkyl and explanation for this and similar effects previously
Halide reported in literature was made. In summary, this method
Ho o Boc 1 _27§q%iv %t[i#i R.  Boc can be.easily applied in the systematic synthesis of hydrazine
H'N_N‘H 2 1equvRX equi‘:’ RX H/N‘;N\H derivatives and heterocycles.
-50 °
R = alkyl, X= Br. Acknowledgment. This study was supported by Grant
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other alkylating agents at the same conditions gave mixture Supporting Information Available: Experimental pro-
of products. cedures and full spectroscopic data for all new compounds.
All attempts to use 1 equiv of BuLi for an alkylation gave This material is available free of charge via the Internet at
mixture of products. 2,2-Dialkylated products also have been http://pubs.acs.org.
separated from the mixture. Mechanism of its formation
should also be related to anion equilibrium discussed. It
seems that anion equilibrium is quite general feature of (9) Witte-Abel, H.; Klingebiel, U.; Schafer, MZ. Anorg. Allg. Chem.
hydrazine anions. Some other reports on formation of 1998,624, 271-276.
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