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Abstract: Chiral 3-substituted N-Boc-2,3-aziridino alcohols are opened in a regio and stereoselective

fachinn hy MaRe-+ tha ahtainad 2 hrama Aarivativac can ha sadunsad and Adanmentasntad nwndas mild
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conditions to the corresponding 1,2-amino alcohols. © 1998 Elsevier Science Ltd. All rights reserved.

We have recentlv described two different and efficient methods for the recio and stereoselective opening

) recently cescrivec two ditferent ang efficient methods I1or the regio ang stereoseleciive opening
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,2-amino alcohols’ as chiral auxiliaries and chiral building blocks in the preparation of biologically active
compounds has prompted us to extend our study on aziridino aicohols.

To our knowledge the regio and stereoselective opening of these substrates by halides has not yet been
studied. In fact, although recent papers describe nucleophilic opening of aziridino alcohols with complex
hydrides, organocuprates or aluminocuprates on 3-hydroxymethyl *or 3-phenyl aziridino alcohols,” no general
methodology was reported on the reaction with metal halides.

Aziridino alcohols and esters require, for a stereo and regioselective opening under smooth conditions, an
appropriate N-"activating" group, normally an electron withdrawing one. So far the tosyl group® was the most

extensivelv emnloved in the ring onenino of aziridino alcohols and esters: also N-carboxvethvl aziriding 2-
extensively employed 1n the ring opening oI aziridin 0 aiconols and esters, also IN-carboxyethyl aziridino 2
mnrhavolatae | wara ascily rlacvad ho halagan miclannhilag ta affaerd in 2 racin and ctaransnnteallad faochinn tha
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corresponding 2-amino-3-halo or 2-halo-3-amino carboxylic esters. Some limitations in the use of the mentioned
activating groups arise especially due to the rather strenuous conditions required for their removal.®

To our knowledge, a systematic use of the N-Boc protection and activation for aziridino alcohols and
derivatives has never been reported, although N-Boc protection has been used with other aziridines.” Such
protecting groups, should demonstrate the same ability as the others, in activating and directing the opening of
the aziridine ring; furthermore the removal of the Boc group could be efficiently achieved by standard
methodology (i.e. TFA catalysis).®

After the prepara ion of thig ]]y ctive aziridino alcohols (QPP scheme 1).3 the N-Bocp rotection can be

Scheme 1
Boc
|
Q NH N.
R\D\/OWDW &b R\E/\/OTBDMS R\g/\/OTBDMS
crude material

R = Me, Pr, Ph, i-Pr, Cyclohexyl
a: NaNj3, NH4Cl, MeOH, reflux b: Ph3P, CH3CN, reflux. ¢: BOC,0, DMAP, CH,Cl,, rt
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A
non-protected aziridino alcohols. T
easily purified by chromatography.
In this paper we wish to present our results on the regio- and stereoselective opening of 2,3-aziridino
alcohols N-Boc activated with metal halides.

Table 1. C-3 Regioselective opening of N-Boc-aziridino alcohols with MgBr,

AT TY AT 3t 1 _1.1.8 Aoin nrnadiint ~ a1 mbe
N-Boc-Azindino alcohols vidiil proGuct C-3/C-2
NBoc NHBoc
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. A >99/1
ocC NHBoc
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OTBDMS
Br
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A >~ otBDMS | | OTBOMS
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3 |
Br
N <~ N  NHBoc
[ ] waee ]
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NN TN \/\l/\/‘-“ M. >99/1
4 RBr
N NB @\ NHBoc
QoC H
> OTBDMS H
: K/\/\,OTBDMS ~99/1
[}
5 Br

2 Compound 1, 2, 4, 5 are optically active b Chemical yields of the isolated products are nearly quantitative  The ratio has
been determined by THNMR analysis

As shown in table 1, chiral N-Boc protected aziridino alcohols (compounds 1, 2, 4, §) or racemic

(compound 3) were subjected to our reaction conditions (MgBry)"'®

11,12

with excellent C-3 regioselectivity and

almost quantitative yield. The reaction regioselectivity is not affected by the bulky substituent on C-3

osition (compound 3, 4); moreover the very mild reaction conditions are suitable for the presence of other

The obtained B-halogen derivatives can be transformed into the corresponding 1,2-amino alcohols N- and
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yield (scheme 2)."
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Scheme 2
NHBoc NHBoc
RY:\'OP TIMSS . R _A_OP
Br 82-85%

R = i-Pr, cyclohexyl, phenyl
P=H TBDMS

=5 222

As anticipated (see above) the removal of the Boc group can now be easily carried out with TFA
(trifluoroacetic acid). In these conditions the TBDMS group is also removed and this allows one to obtain the
deprotected 1,2-amino alcohols directly.'® Interestingly the use of Bu,NF allows the selective removal of
OTBDMS without cleaving the N-Boc protection (scheme 3),16
of the hydroxyl group.

thus eventually allowing the further elaboration

Scheme 3
NH,
TFA_ ‘_OH 87
NHBoc
R_A_OTBDMS__| r
ﬁ NHBoc
T

Bu,NF, P\l/:\’OH 85%
R =Pr, cyclohexyl, phenyl [ |
Br
In conclusion we believe that the described methodology with the use of N-Boc protection represents an
important improvement in the regio and stereoselective opening of chiral 2,3-aziridino alcohols by the use of
extremely mild reaction conditions and for its wide range of applicability.
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General procedure: To a solution of N-Boc-2,3 aziridino alcohol derivative (1 mmol) in Et;0 (10 mL)
MgBr;.Et;0 (258 mg, 2 meq) was added. The solution was stirred at room temperature for 4h (TLC
monitoring), filtered and washed with brine. The organic layers were then dried over Na,SO, and
evaporated in vacuo. The crude mixture was checked by 'H and “C-NMR for determining the regio and
diastereomeric ratio.

Some attemnts to utilise LiBr / Amberlust 15 svstem as for 2 3-enoxv alcohols (%% oave rise onlv to 2
come attempts to ulilise Libr / Amberiyst 1> system as for 2,3-¢poxy alconols gave rise omy to a
msvtiira nf nrndiinte neahahle, Aiia ¢4 tha swnetinl Aanentantinng ~ftha OTRNAMMC ararim Llavravar alan ~n tha
MiXwre O1 proqucts, provaciy Gue 10 i partial Geproieciion o1 ine U1 nuwvis group. riOwWever aiso an ine

hydroxy unprotected aziridines the use of LiBr afforded a mixture of regioisomers with a fair
regioselectivity (C3/C2 = 84/16).We have also performed the opening reaction with some N-protected
tosyl and carboxyethyl aziridines: we have found MgBr, the best reagent for an excellent C-3 attack, with

regio and chemical yields compared to those reported in Table 1.

. The reaction was also performed on two model N-Boc protected aziridino-2-carboxylates affording the

corresponding N-Boc-a-amino-B-bromo esters in the same excellent regiochemical yields (unpublished
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aiternative direct opening with LiAiH, and DIBAL ~ (75% and 40% yield respectively).

a) To a solution of 3-bromo derivative (1 mmol) in CH,Cl, (12 mL) a solution of TFA (50% in CH,Cl,
6.2mL) was added. The solution was stirred at room temperature for 12h (TLC monitoring), diluted with
Et,0 and washed with NaHCO; sol.sat. The organic layers were then dried over Na,SO,, evaporated in

ols favourable comp
5

vacuo and purified by flash chromatography afforded the deprotected amino alcohol. b) To a solution of 3-
bromo derivative (1 mmol) in THF (10.6 ml/g) BuyNF (2 mL, sol.1 M in THF) was added at 0°C. The

N o7 5 7
enlition was stirred at room temnerature for 1Th (TLC monitorine) and concentrated in vacuo The recidue
soiution was stired at room temperature Ior 1nh (1LU monionng) ang concentraled 1n vacuo, 1ne resigue
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nd purified by flash chromatography afforded the N-Boc-amino aicohol.



