Tetrahedron 67 (2011) 9382-9388

journal homepage: www.elsevier.com/locate/tet

Contents lists available at SciVerse ScienceDirect

Tetrahedron

Restricted rotations and stereodynamics of aziridine-2-methanol derivatives

Maria Carolina de Ceglie ?, Leonardo Degennaro ?, Aurelia Falcicchio®, Renzo Luisi ®*

4 Dipartimento Farmaco-Chimico, Universita degli Studi di Bari ‘Aldo Moro’, Consorzio CIN.M.PLS., Via E. Orabona 4, 1-70125 Bari, Italy

bIstituto di Cristallografia ICC-CNR, Via Amendola 122/o, I-70125 Bari, Italy

ARTICLE INFO ABSTRACT

Article history:

Received 24 June 2011

Received in revised form 6 September 2011
Accepted 26 September 2011

Available online 5 October 2011

Dedicated to Professor Alfredo Ricci of the
University of Bologna on the occasion of his
retirement

Keywords:
Aziridines
Stereochemistry
Molecular dynamics
NMR spectroscopy

‘Gear-like’ rotations of simple C—C bonds have been observed in some aziridine methanol derivatives.
These restricted rotations have been studied by dynamic and multinuclear magnetic resonance experi-
ments, and the barrier for rotations of Csp>—Csp> and Csp>—Csp? bonds have been calculated. The role of
an intramolecular hydrogen bond on the stereodynamics has also been demonstrated.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

One of the most fascinating subjects for many chemists deals
with the control and understanding of molecular motion.! ™ Such
investigation is particularly appealing either intellectually, for the
scientist that faces the challenge to control even a single molecule,
or for potential applications. The concept of molecular devices and
molecular machines could be traced back to the resolution of the
first conformationally restricted biphenyl by Christie and Kenner in
1922.3 Since then, the idea of a molecular device has been often
associated with molecules showing ‘correlated’, ‘geared’, and ‘re-
stricted’ rotations, allowing the development of ingeniously
designed molecular structures that exhibit controlled movements,
upon energy input, such as artificial muscles,® molecular switches,
and molecular motors.””® Therefore, investigation of molecular
rotors freely floating in a solution is fascinating in its own right, and
also for their potential use in nanotechnology.® Nevertheless, be-
fore it makes much sense to mount rotor molecules on surfaces or
into devices, it is necessary to synthesize and to establish their basic
characteristics, such as the rotational barriers. Such synthesis and
characterization are nearly always performed in solution.
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With this premise, we wish to report here the results concerning
the restricted rotations observed in some aziridine-2-methanol
derivatives and the study of this phenomenon by dynamic nu-
clear magnetic resonance (DNMR)."! This investigation allowed us
to calculate some Csp?>—Csp> and Csp>—Csp? rotational barriers and
highlight a sort of ‘geared’ rotation between aryl and alkyl
substituents.

2. Results and discussion

We have recently reported on the stereoselective hydrox-
yalkylation of lithiated diphenylaziridines (S,S)-1a,b observing
that the use of sterically hindered aldehydes, such as mesityl al-
dehyde, furnished, respectively, the trapping products 2a,b in THF
and 3a,b and diast-3a,b in toluene (Scheme 1).1> At that time, we
noticed, during the spectroscopic characterization of the above
derivatives, the presence of broad signals in the NMR spectra
likely ascribed to a slow nitrogen inversion often observed in N-
alkyl aziridines.>~7 Nevertheless, we had the doubt that such
signal broadening could be the result of restricted rotations
around some C—C bonds. In order to fulfill our curiosity, and
aware of the importance of dynamic phenomena, we decided to
run a variable temperature (VT) NMR investigation on aziridines
2a,b, 3a,b, and diast-3a,b.
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Aziridines 2a,b were initially investigated by 'H NMR in CD30D
solution at room temperature, and it was verified that the meta
protons and the protons of the two ortho methyl groups of the
mesityl ring showed featureless lumps, likely as a consequence of
a hindered rotation around the Csp>—Csp? bond between the car-
binolic carbon and the ipso carbon of the mesityl ring.

The relative and absolute configurations of 2a,b were ascer-
tained by X-ray analysis, which furnished also useful structural
information (see Supplementary data). In the solid state, an almost
identical arrangement of the mesityl ring, with respect to the other
two phenyl rings, was observed in both 2a and 2b. In both cases, the
aziridine nitrogen substituent was found in a syn relationship with
respect to the carbinolic group so preventing the formation of
a hydrogen bond with the hydroxyl group.'® This evidence, ob-
served in the solid state, suggested that the broad signals seen in
the '"H NMR spectra likely could be ascribed to hindered rotation
instead of a nitrogen inversion.”

To prove this hypothesis, CD30D solutions of aziridines 2a,b were
analyzed by NMR in the range of temperature 203—340 K. It was
found that below 253 K the signals of the meta protons and of the
two ortho methyl groups of the mesityl ring became sharper as
aresult of a slowed down rotation of the mesityl ring with respect to
the NMR timescale. In the case of 2a (Fig. 1), at 203 K very sharp
signals were observed for the meta protons (H¢jq) and the two ortho
methyl groups (Me?®) of the mesityl ring. At this temperature the
mesityl ring rotates so slowly that rotation of the phenyl ring bonded
to the quaternary aziridine carbon atom is also slowed down. The
slow rotation of the aromatic rings produced, in the NOESY 2D
spectra of 2a,b, exchange peaks between slow exchanging aniso-
chronous protons (Hojo', Hm/m' Heja, and Me*? in Fig. 1).2°-23 Another
important evidence coming from the low-temperature NMR spectra
of 2a,b was that a single conformer, with a fixed configuration at the
aziridine nitrogen, was populated because the spectra were not
complicated by conformational or configurational diastereoisomers,
and anisochronous signals were observed for H¢/q and Me*Pina3/1
ratio.>* Likely for steric reasons, the restricted rotation around the
single C—C bond between the quaternary aziridine carbon and the
carbinolic carbon could allows a sort of ‘geared rotation’ of the ar-
omatic rings.?>~28 In fact, in the case of 2a, the NOESY 2D spectra
(Fig. 1) showed spatial interactions between the two ortho protons
(Ho/o’) of the phenyl ring bonded to the quaternary aziridine carbon,
and just one ortho methyl group of the mesityl ring (Me?) at 203 K.
Such spectroscopic evidence could be likely explained assuming that
the mesityl ring rotates, at this temperature, slower than the phenyl
ring and that they are close to each other just like in a ‘gear’.?

By lineshape analysis of the 'H NMR spectra of 2a,b in the range
203—340 K (see Supplementary data), the Csp>—Csp> barriers for
rotation of the mesityl ring were obtained (Table 1).

The corresponding diastereoisomeric aziridines 3a,b and diast-
3a,b were also subjected to a similar multinuclear and VT NMR
investigation.

By single crystal analyses of 3a,b and diast-3a it was ascertained
that the nitrogen substituents sat to the opposite side with respect
the carbinolic carbon (Fig. 2). In the crystal structures, the presence
of hydrogen bonds between the hydroxyl group and the aziridine
nitr3c0)gen lone pair was ascertained for both 3a,b but not for diast-
3a.

Such a hydrogen bond, which has been demonstrated to be
persistent also in solution,?° could prevent the formation of con-
formational diastereoisomers by rotation around the bond between
the carbinolic carbon and the aziridine quaternary carbon.>!

This hypothesis has been supported by NMR experiments
(Fig. 2). At 200 K, under slow exchange conditions, a main con-
former was populated for aziridines 3a,b and different rotation
rates were observed for the two trans configured phenyl rings as
a consequence of this hydrogen bond-promoted locked confor-
mation (Fig. 2).32

In striking contrast, FT-IR analysis of aziridines diast-3a,b
demonstrated the absence in solution of either an inter- or intra-
molecular hydrogen bond (Fig. 3) just as found by X-ray analysis on
diast-3a. Experiments run in CD30D and toluene-dg, under slow
and fast exchange conditions, proved once more the presence of
a main conformer with different rotation rates between the two
trans configured phenyl rings, and a restricted rotation for the C—C
bond between the aziridine quaternary carbon and the carbinolic
carbon (Fig. 3). In the case of diast-3a, again a gear-like rotation
between the phenyl ring (in blue in Fig. 3) and the mesityl ring has
been hypothesized. In fact, NOESY 2D spectra showed single spatial
correlations for each ortho proton Hojw and each methyl group
(Me??) of the mesityl ring (Fig. 3) proving a mutual hindered ro-
tation under these experimental conditions (200 K).>3

Lineshape analysis of VT NMR spectra of 3a,b and diast-3a,b (see
Supplementary data), allowed to evaluate only the rotational bar-
riers for the Csp>—Csp? bond between the carbinolic carbon and the
ipso carbon of the mesityl ring (Table 1).

Next, we investigated the effect of the t-Bu group using aziridines
4 and 5 obtained from aziridine 1a in toluene.> The VT NMR of 4 in
CD30D demonstrated again the presence of a single conformer at
low temperature (200 K), and an interesting dynamic phenomenon
involving the t-Bu group (Fig. 4).3° Even in this case, X-ray and FT-IR
analyses demonstrated the presence of an intramolecular hydrogen
bond-promoted fixed conformation likely responsible of a corre-
lated rotations between the phenyl rings (depicted as A—C in Fig. 4)
and the t-Bu group. In fact, upon cooling to 200 K of 4, three signals
were seen for the t-Bu group assigned to three non equivalent
methyls (1/1/1 relative ratio) by HSQC-DEPT experiment (Fig. 4). The
aromatic region of the spectrum showed several anisochronous
signals for the phenyl protons as a consequence of a slowed down
rotation of each phenyl ring (Fig. 4, rings A—C).

Upon warming to 330 K, the signals of the three methyl groups
merged into a broad signal, and a more complex situation was
found in the aromatic region at this temperature. However, line-
shape analysis gave the Csp>—Csp? rotational barriers of the t-Bu
group (Table 1).36738 In order to evaluate if the substituent on the
carbinolic carbon could affect the correlated rotations between
groups, aziridine 5 was analyzed by VT NMR. The 'H NMR spectra of
aziridine 5 showed two sets of signals in a different ratio depending
on the solvent (Fig. 5). At 200 K, two main conformers in 67/33, 75/
25, and 90/10 ratios were detected in toluene-dg, CDCl3, and CD30D
solution, respectively. This was in striking contrast with the results
on aziridine 2a,b, 3a,b, diast-3a,b, and 4 where one main conformer
was always observed. In the case of 5, FT-IR analyses demonstrated
the presence of both free and intramolecularly bonded OH group,
up to high dilution, likely ascribed to different conformers.

By comparison of 'H NMR chemical shifts, we were able to pro-
pose B as the main conformer in CD30D while A should persist in
toluene (Fig. 5).3° Attempts to obtain suitable crystals of 5 failed.
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Fig. 1. Spectroscopic analysis of 2a in CD;0D. (top, left) 600 MHz 'H NOESY 2D (203 K), dotted circles highlight the interactions of the methyl groups (Me®®) of the mesityl ring with
Ho/o of the slowest rotating blue phenyl ring; (bottom, left) 'H—'3C HSQC DEPT showing CH and CHs in red and CH, in blue; (top, right) FT-IR spectra neat and in solution showing

a free OH; (bottom, right) '"H VT NMR experiments.

Table 1
Rotational barrier in aziridine-2-methanol derivatives
R
| R® OH
Ph N
3 R1
12 py
Aziridine® R R! R? Configuration®  Rotation AG™P
2a n-Pr Mes® H (SRS) Csp>—Csp®  12.7¢
2b Bn  Mes® H (SRS) Csp>~Csp> 1327
3a n-Pr Mes H (S5.5) Csp’—Csp®>  11.2¢
diast-3a n-Pr  Mes® H (SSR) Csp>—Csp> 1359
3b Bn Mes¢ H (55.5) Csp’—Csp®>  11.1¢
diast-3b Bn  Mes® H (SS.R) Csp’—Csp®>  11.3¢
4 n-Pr  Ph t-Bu  (R"S*,S*) Csp’—Csp> 1367
5 n-Pr tBu H (SS.R) Csp>—Csp®> 124

2 See Scheme 1 for configuration.

b Error range=+0.10 (see Supplementary data).
¢ Mes=2,4,6-(Me)3CgH,.

d Barrier for C3—R! bond.

¢ Barrier for C,—Cs bond at 273 K.

However, by calculation two conformers (A and B in Fig. 5) were
found and their structure optimized at the B3LYP 6311+G(d,p) level.
According to NMR experiments in toluene, it was found that in the
gas phase conformer A was more stable of 0.8 kcal/mol with respect
to conformer B.*° By lineshape analysis the Csp>—Csp> rotational
barrier for the A< B interconversion was calculated (Table 1).

3. Conclusion

This work reports an interesting dynamic phenomena observed
in aziridine-2-methanol derivatives showing a kind of gear-like

rotations between groups. This study also demonstrated the role
of hydrogen bond and steric hindrance in favoring restricted rota-
tions around a single Csp>—Csp> bond responsible of a preferential
conformation. In addition, for all the compounds investigated,
a configurational preference of the aziridine nitrogen has been
found. The stereodynamics and the rotational barriers calculated
could be important in organic reactivity*! > and in the design of
new catalysts*®4” or new molecular devices.*>° More work is
underway on more simple systems in order to establish gear-
slippage, directionality, dynamics of slow moving substituents,
and possible applications.

4. Experimental section
4.1. General

Tetrahydrofuran (THF) was freshly distilled under a nitrogen or
argon atmosphere over sodium/benzophenone Kketyl. Toluene,
hexane, and N,N,N',N’-tetramethylethylenediamine (TMEDA) were
distilled over finely powdered CaHa. s-BuLi was purchased as cy-
clohexane solution. All other chemicals were commercially avail-
able and used without further purification. For the 'H and 3C NMR
spectra ('"H NMR 600 MHz, '*C NMR 150 MHz), CDCls, CDs0D, and
toluene-dg were used as the solvents. GC—MS spectrometry anal-
yses were carried out on a gas chromatograph (dimethylsilicon
capillary column, 30 m, 0.25 mm i.d.) equipped with a mass se-
lective detector operating at 70 eV (EI). Infra-red spectra of the
compounds were recorded as a film or as KBr disc as indicated, or in
chloroform solution (0.05 M and 0.015 M) by an FT-IR spectrometer.
For flash chromatography silica Gel 60, 0.040—0.063 mm particle
size was used. CHN analyses were performed on a EuroEA 3000
analyzer. All air- and water-sensitive reactions were carried out in
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Fig. 2. Spectroscopic analysis of 3a in CD;0D. (top, left) 600 MHz, "H NMR spectra under slow and fast exchange conditions; (bottom, left) 'H NOESY 2D (200 K) showing exchange
and spatial correlation peaks; (bottom, right) FT-IR spectra showing intramolecularly bonded OH group; (center right) X-ray structure of 3a.
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oven-dried glassware under argon or nitrogen atmosphere using
syringe—septum cap techniques.

4.2. General procedure for the synthesis of 4

To a solution of one of the aziridines (S5,5)-1a,b (1 mmol) in
10 mL of dry toluene, at —78 °C and under N5 atmosphere, s-BuLi
(1.4 M cyclohexane solution, 1.5 equiv) was added dropwise. The
resulting yellow solution was stirred for 3 h at this temperature
before quenching by dropwise addition of the carbonyl compound
(diluted in 2 mL of toluene). The reaction mixture was stirred at
—78 °C until consumption of the starting aziridine (TLC, GC—MS
monitoring) and warmed up to room temperature. After this time,
a solution of satd aq NH4Cl (3 mL) was added and the mixture
poured in 20 mL of water and extracted with Et;0 (3x10 mL). The
combined organic layers were dried (Na;SO4) and the solvent
evaporated in vacuo. The crude was purified by flash chromatog-
raphy on silica gel (EtOAc/hexane) to yield pure aziridine 4.

4.2.1. (1R*,25%35%)-2,2-Dimethyl-1-(2,3-diphenyl-1-propylaziridin-
2-yl)-1-phenylpropan-1-ol (4). White solid, mp: 87.9-884 °C
(hexane), 32%. 'TH NMR (600 MHz, CD0D, 330 K): 6=0.85 (br s, 9H),
1.04 (t, J=7.1 Hz, 3H), 1.61-1.69 (m, 1H), 1.79—1.85 (m, 2H), 2.71 (s,
1H), 3.22—3.27 (m, 1H), 6.79 (d, J=7.1 Hz, 2H), 6.91-6.93 (m, 4H),
6.97 (t,J=7.7 Hz, 2H), 7.04 (t, J=7.1 Hz, 2H), 7.42 (br s, 3H), 7.67 (brs,
1H), 7.90 (br s, 1H). 3C NMR (150 MHz, CD30D, 210 K): 6=12.6, 24.7,
26.4,26.5,30.0, 42.0, 54.9, 58.0, 60.2, 80.1,126.1,127.0, 127.0%,127.6,
127.8, 128.2, 128.7, 129.1, 129.4, 129.5, 129.5°, 134.2, 137.6, 138.6,
139.1, 142.9. FT-IR (KBr) cm™': 3248, 3057, 2960, 2874, 1602, 1495,
1446, 1393, 1265, 1075, 1058, 1030, 744, 706. ESI-MS m/z (%): 400
[M+H]*" (100). Anal. Calcd for CogH33NO: C, 84.17%; N, 3.51%; H,
8.32%. Found: C, 83.94%; N, 3.57%; H, 8.31%.

The experimental procedures for the preparation of aziridine-2-
methanol derivatives 2a,b, 3a,b, diast-3a,b, and 5 have been re-
ported elsewhere.!?

4.3. NMR Spectroscopy

NMR spectra were obtained at 600 MHz for 'H and at 150.8 MHz
for 13C. The assignments of the 'H and '3C signals were obtained by
2D experiments (HSQC DEPT and COSY sequences). The variable-
temperature spectra were recorded at 600 MHz for 'H and the
temperature was calibrated. NOESY 2D spectra were recorded with
a mixing time of 750 ms.

4.4. Computational methods

All calculations were performed using the Spartan 08 program.
Geometry optimizations were performed with the B3LYP DFT func-
tional and the 6-311G* basis set, followed by frequency calculations at
the same level of theory. A search for most stable conformers was first
executed at lower level of theory. All conformers with relative energy
in the range 0—2 kcal/mol underwent search for equilibrium geom-
etry and two local minima were found. The two more stable con-
formation were optimized at higher level (B3LYP/6311+G-d,p).

4.5. X-ray crystal structure of aziridines 2a,b, 3a,b, diast-3a,b

Suitable crystals were grown by slow evaporation of ether/hexane
solution or methanol. Crystallographic data for structures 2a,b, 3a,b,
and diast-3a,b have been deposited with the Cambridge Crystallo-
graphic Data Centre as supplementary publications no. CCDC

830542—830547. Copies of the data can be obtained, free of charge,
on application to the CCDC or email: deposit@ccdc.cam.ac.uk.

Acknowledgements

This work was carried out under the framework of the National
Project ‘FIRB—Futuro in Ricerca’ (code: CINECA RBFRO83M5N) and
supported by the University of Bari. We wish to thank Brunella
Maria Aresta and Giuseppe Chita of ICC-CNR.

Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.tet.2011.09.128.

References and notes

1. Balzani, V.; Venturi, M.; Credi, A. Molecular Devices and Machines; Wiley-VCH:
Weinheim, Germany, 2003.

. Topics in Current Chemistry; Kelly, T. R., Ed.; Springer: Berlin, 2005; Vol. 262.

. Kottas, G. S.; Clarke, L. I.; Horinek, D.; Michl, J. Chem. Rev. 2005, 105, 1281—1376.

Kay, E. R; Leigh, D. A.; Zerbetto, F. Angew. Chem., Int. Ed. 2007, 46, 72—191.

. Christie, G. H.; Kenner, ]. J. Chem. Soc. 1922, 121, 614—620.

. Jiménez, M. C.; Dietrich-Buchecker, C.; Sauvage, ].-P. Angew. Chem., Int. Ed. 2000,

39, 3284—3287.

. Saha, S.; Stoddart, ]. . Chem. Soc. Rev. 2007, 36, 77—92.

. Fletcher, S. P.; Dumur, E.; Pollard, M. M.; Feringa, B. L. Science 2005, 310, 80—82.

. Sun, W.-T.; Huang, Y.-T.; Huang, G.-].; Lu, H.-F.; Chao, L.; Huang, S. L.; Huang, S. ].;

Lin, Y. C.; Ho, J. H.; Yang, J. S. Chem.—Eur. J. 2010, 16, 11594—11604.

10. Browne, W. R.; Feringa, B. L. Nature Nanotechnol. 2006, 1, 25—35.

11. For a recent review on the field see: Casarini, D.; Lunazzi, L.; Mazzanti, A. Eur. J.
Org. Chem. 2010, 2035—2056.

12. de Ceglie, M. C.; Musio, B.; Affortunato, F.; Moliterni, A.; Altomare, A.; Florio, S.;
Luisi, R. Chem.—Eur. J. 2011, 17, 286—296.

13. Johnston, E. R. Magn. Reson. Chem. 1995, 33, 664—668.

14. Kessler, H. Angew. Chem., Int. Ed. Engl. 1970, 9, 219—235.

15. Jennings, W. B. In Cyclic Organonitrogen Stereodynamics; Lambert, ]. B., Takeuchi,
Y., Eds.; VCH: New York, NY, 1992; p 105.

16. Affortunato, F.; Florio, S.; Luisi, R.; Musio, B. J. Org. Chem. 2008, 73, 9214—9220.

17. Davies, M. W.; Shipman, M.; Tucker, ]. H. R.; Walsh, T. R. J. Am. Chem. Soc. 2006,
128, 14260—14261.

18. FT-IR analysis demonstrated the absence of either inter- or intramolecular
hydrogen bond in 2a. A sharp signal of free OH around 3600 cm™' was ob-
served (Fig. 1, top right).

19. Itis expected that, for steric reasons, the invertomers showing a cis relationship
between the N-alkyl group and the two phenyl rings should be disfavoured. For
other examples aziridine nitrogen dynamics and preferential nitrogen config-
uration see: Ref. 42.

20. NOESY 2D experiments can be used to highlight exchange phenomena just
using a suitable mixing time (750 ms), see Refs. 21,22.

21. Perrin, C. L.; Dwyer, T. J. Chem. Rev. 1990, 90, 935—967.

22. Neuhaus, D.; Williamson, M. In The Nuclear Overhauser Effect in Structural and
Conformational Analysis; VCH: New York, NY, 1989.

23. Tietze, L. F; Schuster, H. ].; Hof, . M. v.; Hampel, S. M.; Colunga, J. F.; John, M.
Chem.—Eur. J. 2010, 16, 12678—12682.

24. HSQC-DEPT experiments were helpful to unequivocally assign the signals of the
meta protons and the two ortho methyl groups of the mesityl ring (see Fig. 1
bottom left and Supplementary data)

25. No change in the chemical shifts was observed for Ha and Hb in the range
203—340 K. For other example of correlated rotation see Refs. 26—28.

26. Bragg, R. A.; Clayden, ].; Morris, G. A.; Pink, J. H. Chem.—Eur. J. 2002, 8,
1279-1289.

27. Johnston, E. R.; Fortt, R.; Barborak, J. C. Magn. Reson. Chem. 2000, 38, 932—936.

28. Casarini, D.; Lunazzi, L.; Mazzanti, A. J. Org. Chem. 2008, 73, 2811-2818.

29. In the NOESY 2D spectrum of 2a, cross peaks between protons Hojo and one
ortho methyl group Me*" (dotted circles in Fig. 1) revealed proximity re-
lationship of the two aryl rings and a polarization transfer process.

30. FT-IR analysis confirmed the presence, in solution, of an intramolecular hy-
drogen bond in 3ab (see Fig. 2, bottom right and Supplementary data) and
a free OH group in diast-3a,b (see Fig. 3 bottom right and Supplementary data)

31. Kohmoto, S.; Koyano, I.; Kawatsuji, T.; Kasimura, H.; Kishikawa, K.; Yamamoto,
M.; Yamada, K. Bull. Chem. Soc. Jpn. 1996, 69, 3261—3265.

32. Nevertheless, even if it is difficult to demonstrate a geared rotation between
the aromatic rings, NMR data confirmed a restricted rotation for the C—C bond
between the quaternary aziridine carbon and the carbinolic carbon (i.e the
chemical shifts of H; and Hp were not affected by the temperature), and
proximity relationships between Hojo and Me?? (Fig. 2 and Supplementary
data).

33. Recording the spectra at 298 K, a broadening of the signals was observed for
the protons of the phenyl ring and the mesityl ring likely due to their hindered
rotations.

DU A WN

0 00 N


mailto:deposit@ccdc.cam.ac.uk
http://dx.doi.org/doi:10.1016/j.tet.2011.09.128

9388

34.

35.

Trapping reaction with tert-butylphenyl ketone occurred with high stereo-
selectivity in toluene (dr 80/20) but failed to provide the trapping product in
THE.

It is likely that, in aziridine 4, the steric hindrance of the substituents of the
carbinolic carbon (t-Bu and Ph) and the hydrogen bond between the hydroxyl
group and the aziridine lone pair, are again responsible of the restricted ro-
tation around the bond between the carbinolic carbon and the aziridine qua-
ternary carbon, giving only one conformer population.

. Other examples of slow t-Bu group rotation have been reported see Refs. 37,38.
. Kuno, L; Biali, S. E. Org. Lett. 2009, 11, 3662—3665.

. Yamamoto, G.; Oki, M. Tetrahedron Lett. 1986, 27, 49—50.

. The OH group could interact with a donor solvent, such as CD30D. The intra-

molecular hydrogen bond should then be favored in nonpolar solvent, such as
toluene (or CDCls3).

. The value calculated for AG® (—RTInK) at 200 K in toluene (A/B ratio=67/33) for

the conversion A— B was 0.28 kcal/mol.

41.

42,

43,
44,

45.

M.C. de Ceglie et al. / Tetrahedron 67 (2011) 9382—9388

For examples on the relationship between dynamic phenomena and reactivity
see Refs. 42—45.

Degennaro, L.; Mansueto, R.; Carenza, E.; Rizzi, R.; Florio, S.; Pratt, L. M.; Luisi, R.
Chem.—Eur. J. 2011, 17, 4992—5003.

Ohnishi, Y.; Sakai, M.; Nakao, S.; Kitagawa, O. Org. Lett. 2011, 13, 2840—2843.
Clark, A. J.; Curran, D. P.; Geden, J. V.; James, N.; Wilson, P. J. Org. Chem. 2011, 76,
4546—-4551.

Gustafson, J. L.; Lim, D.; Barrett, K.; Miller, S. J. Angew. Chem., Int. Ed. 2011, 50,
5125-5129.

. Saha, S.; Moorthy, N. J. Org. Chem. 2011, 76, 396—402.
. Braga, A. L.; Paixao, M. W.; Westermann, B.; Schneider, P. H.; Wessjohann, L. A. J.

Org. Chem. 2008, 73, 2879—2882.

. Chaur, M. N,; Collado, D.; Lehn, J. M. Chem.—Eur. J. 2011, 17, 248—258.
. Jones, I. M.; Hamilton, A. D. Angew. Chem., Int. Ed. 2011, 50, 4597—4600.
. Dial, B. E.; Rasberry, R. D.; Bullock, B. N.; Smith, M. D.; Pellecchia, P. J.; Profeta,

S.; Shimizu, K. D. Org. Lett. 2011, 13, 244—247.



	 Restricted rotations and stereodynamics of aziridine-2-methanol derivatives
	1 Introduction
	2 Results and discussion
	3 Conclusion
	4 Experimental section
	4.1 General
	4.2 General procedure for the synthesis of 4
	4.2.1 (1R*,2S*,3S*)-2,2-Dimethyl-1-(2,3-diphenyl-1-propylaziridin-2-yl)-1-phenylpropan-1-ol (4)

	4.3 NMR Spectroscopy
	4.4 Computational methods
	4.5 X-ray crystal structure of aziridines 2a,b, 3a,b, diast-3a,b

	 Acknowledgements
	 Supplementary data
	 References and notes


