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Efficient synthesis of -amino bromides

Advait S. Nagle? Ralph N. Salvatoré Byong-Don Chong and Kyung Woon Jungf:

aDepartment of Chemistry, University of South Florida, 4202 E. Fowler Avenue, Tampa, Florida 33620-5250, USA
bDrug Discovery Program, H. Lee Moffitt Cancer Center & Research Institute, Tampa, Florida 33612-9497, USA

Received 19 January 2000; revised 18 February 2000; accepted 21 February 2000

Abstract

-Aminoalcohols were smoothly converted teamino bromides using thionyl bromide and DMF, which were
easily isolated without any further purification. Participation by thamino group in brominations not only
enhanced reaction rates but also promoted stereo- and regioselectivities. © 2000 Elsevier Science Ltd. All rights
reserved.
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-Aminoalcohols and their derivatives have played seminal roles in peptidomimetic syrthesis,
while serving as important precursors for a variety of (fsBairing our synthesis of peptidomimetic
analogs N,N-dibenzylamino bromide® emerged as key intermediates, which could be prepared from
the corresponding-aminoalcoholsl (Scheme 1). Surprisingly, an extensive literature search revealed
that few methods have been reported for the preparation of amino bromides. Reaction conditions were
typically harst and milder conditions gave low to moderate yields or rather unexpected prédituis,
these methods lack in generality for the synthesis of amino bromides, prompting us to embark on a new
bromination protocol particularly suited foraminoalcohols.
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Scheme 1.

N,N-Dibenzylamino ethanal was smoothly converted to the desired bronfide high yield by reac-
ting with thionyl bromide and DMF. The product was spectroscopically pure and no further purification
was needefl.The addition ofN,N-dimethylformamide as a catalyst was found to accelerate the reaction
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significantly through a Vilsmeier—Haack type S@GBDMF complex. Cyclohexane was the solvent of
choice, and other nonpolar solvents (hexanes and petroleum ether) also worked well. Polar solvents
such as dichloromethane were avoided because undesired side reactions, including rearrangements,
occasionally took place and further purifications were required.
To attest our conjecture if the amino group plays a neighboring group participation role, comparative

studies were performed under the developed conditions (Table 1). Similarly to 2-aminoethaarud,

-aminoalcohols underwent bromination efficiently (entries 1 and 2), whereas the reactions with higher
homologues or aliphatic alcohols (entries 3 and 4) proceeded at slower paces, often affording complicated
product mixtures. Other heteroatoms also facilitated brominations as shown in entries 5 and 6. These
results strongly indicate that the presence of the amino group enhances the rate of bromination.

Table 1
Entry Alcohol Bromide Time Yield
1 BnoN" >"YOH (6 BN "B (7) 3h 92%
2 BN >OH  (8) BN > B1 (9) 3h 90%
3 P ""0OH (10 P " Br (11) 5h 87%

4 P> H (12 e~ (13 6h 85%
o o :
5 0 BN > ""on (M g g (19 3k 89%

6 phs~ O (16) Phs " 17) 3h 989%

As delineated in Table 2, stereochemical elements were examined with regards to the influence
of the -amino group. Bromination ofR)-1-dibenzylamino-2-propanol led to the formation of the
corresponding secondary bromide with inversion at the C(2) center (entry 1).ikewise, complete
inversion was observed with nitrogen heterocycles sucBOasithough the conversion was sluggish.

In the case of 1-dibenzylamino-2-cyclohexanol (entries 3 an®l BYth diastereomers interestingly

Table 2
Entry Alcohol Bromide * Time  Yield
H Br a
1 i/Nan (18) /E\/Nan (19) 3h 91%
HO., Br,
2 SN (20) n @)°  10h  50%
N COan N COan
Bn Bn
trans-1-dibenzylamino- trans-1-dibenzylamino- c
3 2-cyclohexanol (22) 2-bromocyclohexane (23) 7h 85%
cis-1-dibenzylamino- trans-1-dibenzylamino- c
4 2-cyclohexanol (24) 2-bromocyclohexane 3 27h 65%
5 CIS_Z-?'_?:Q:%IO?mmO- (25) No Reaction 24h

Stereochemistry was assigned on the basis of : a) (S)-MTPA ester. ” b) 'H NMR analysis. ¢) 'H NMR analysis
(J=11Hz, 3.1 Hz; Br-CH) and (J=9.2 Hz, 3.1 Hz; N-CH). *Other isomers were not observed .



3013

gave thetrans isomer 23 while the reaction rate was noticeably slow with ttis isomer24.” As
envisioned, aminoindand5 was also resistant to bromination, presumably due to lack of the amino
group participation.

This unusual set of results, coupled with the results in Table 1, lend further credence to the fact that
the neighboring amino group facilitates the reaction rates (Scheme 2). It is postulated that bromosulfite
ester26 can be protonated by in situ generated HBr to form hydrobromide25alivhich allows
internal delivery of the bromide nucleophile, accounting for rate enhancement as well as stereochemical
inversion. Conversely, when the dibenzylamino group is located at the secondary 2émteuld form
the aziridinium sal29 perhaps to relieve the steric strain, resulting in the double inversion as observed
with the transaminocyclohexano®2. With cis isomers in rigid system24 and 25), neither of these
internal assistance can be anticipated, where the intermolecular delivery of the bromide nucleophile is
expected to be sluggish and dependent on steric demand.
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Scheme 2.

Next, our attention was directed towards bromination of aminoalcohols with the amino group at the
secondary center, which would allow translocation through aforementioned aziridinium salts (Table
3).” Diprotected aminoalcohols includir@p and 32 led to the exclusive formation of the rearranged
amino bromides with complete stereochemical inversion at the secondary CeBieritar results were
observed for differently substituted aminoalcohols, even in the presence of ester functionality (entry 3)
and the prolinol derivativ86 underwent ring expansion to afford piperidine deriva®vgentry 4). As
illustrated in entry 5, monoprotected aminoalcoB®klso provided a rearranged prod@étexclusively.

On the contrary, in the absence of nitrogen protecting groups, a variety of aminoalcohols gave rise to
the exclusive formation of hydrobromide salts (entry 6), which were easily isolated from the reaction
media by simple filtration. Neither rearrangement nor aziridine ring formation was observed, implying
that rapid protonation would secure internal delivery of bromide prior to cyclization. Due to mild reaction
conditions, ester functionality was left intact to offer the desired bromide in high yield (entry 7).

In conclusion, we have developed a convenient and efficient protocol for the conversion of aminoal-
cohols to the corresponding bromides. Both primary and secondary alcohols were smoothly converted
to bromides in high yields, and purification processes were not necessary. Furthermore, the amino
group was found to facilitate the bromination of alcohols in their vicinity, thus offering high regio- and
stereoselectivities. In our laboratories, a variety of amino bromides have been synthesized, and their
applications will be reported in due course.
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Table 3
Entry Alcohol Bromide Time Yield
Ph /Ph
1 /(/O (30) @) 3n 9%
BroN H s~ NBn
5 (32) o (33)
2 : 3h  93%
anN/l\/o H Br BN
OH _NBn
3 (34) (35) 4h  92%
BnaN" “NCO,Bn Br” >CO,Bn
N\Br
4 Q/OH (36) Q @7 8h  80%
Bn Bn
¢ o
5 (38) : 5h 8%
BIHN OH B~ NHBn-HBr
Ph
6 L-Phenylalaninol (40) /(/B (41) 4h  85%
HBr-H,N r
L-Serine methy! est Br
- yl ester
7 hydrochloride (42) (43) 4h 86%
HBr-H,N" “CO.Me

Compounds 31 and 33 were used as substrates for N-alkylation and carbamation reactions using
chiral amines. In each case, the product was obtained as a single diastereomer.
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