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Ster eoselective Synthesis of Chiral 2,3-cis-2-Ethynylaziridines by Base-mediated
I ntramolecular Amination of Bromoallenes

Hiroaki Ohno, Hisao Hamaguchi, and Tetsuaki Tanaka*

Graduate School of Pharmaceutical Sciences, Osaka University, 1-6 Yamadaoka, Suita, Osaka
565-0871, Japan.

General Methods. Melting points are uncorrected. Nomina (LRMS) and exact mass (HRMS)
spectra were recorded on a JEOL IMS-01SG-2 or IMS-HX/HX 110A mass spectrometer. 1H NMR
gpectra were recorded in CDCl3. Chemical shifts are reported in parts per million downfield from
internal MesSi (s = singlet, d = doublet, dd = double doublet, ddd = doublet of double doublet, t =
triplet, g = quartet, m = multiplet). Optical rotations were measured in CHCl3 with a JASCO DIP-
360 digital polarimeter. For flash chromatography, silica gel 60 H (slica gel for thin-layer
chromatography, Merck) or silicagel 60 (finer than 230 mesh, Merck) was employed.
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(4S,aS)-1-Bromo-5-methyl-4-[N-(2,4,6-trimethylphenylsulfonyl)amino]-1,2-hexadiene (6b). To
a gtirred mixture of 4bl (155 mg, 0.5 mmol) and Et3N (0.35 mL, 2.5 mmol) in THF (3 mL) was
added dropwise methanesulfonyl chloride (0.077 mL, 1.0 mmol) at —78 °C. The mixture was stirred
for 30 min with warming to —40 °C. The mixture was made acidic with 1IN HCI at —40 °C, and the
whole was extracted with a mixed solvent of EtoO-EtOAc (1:1). The extract was washed
successively with water, saturated NaHCOg3, and water, and dried over MgSO4. Usua workup
followed by rapid filteration though a short pad of SiO2 with Et;O gave a crude mesylate 5b, which
was used without further purification. A mixture of CuBr-DMS (205 mg, 1.0 mmol) and LiBr (86.9
mg, 1.0 mmol) were dissolved in THF (2 mL) at room temperature under nitrogen. After stirring for
2 min, a solution of the above crude mesylate 5b in THF (1 mL) was added to the black reagent at
room temperature. The mixture was stirred for 12 h at this temperature, followed by quenching with
saturated NH4Cl (2 mL) and 28% NH4OH (2 mL). The whole was extracted with Et2O, and the
extract was washed with water and dried over MgSOg. The filtrate was concentrated under reduced
pressure to give an oily residue, which was purified by column chromatography over silica gel with
n-hexane—-EtOAcC (10:1) to give the title compound 6b (141 mg, 76% yield from 4b, de = 90%).
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Recrystallization from n-hexane gave pure 6b as colorless crystals. mp 64 °C; [o]24p +153 (¢ 1.25,
CHCI3); IR (KBr) cmrl: 3280 (NHSOy), 1959 (C=C=C), 1325 (NHSOy); H-NMR (270 MHz,
CDCl3) 6: 0.86 (d, J = 6.8 Hz, 3H, CMe), 0.92 (d, J = 7.0 Hz, 3H, CMe), 1.82-1.94 (m, 1H, 5-H),
2.30 (s, 3H, Ph-Me), 2.63 (s, 6H, 2 x Ph-Me), 3.63-3.71 (m, 1H, 4-H), 4.73(d, J = 8.4 Hz, 1H, NH),
5.11 (dd, J = 7.0, 5.7 Hz, 1H, 3-H), 5.86 (dd, J = 5.7, 1.6 Hz, 1H, 1-H), 6.94 (s, 2H, Ph); 13C-NMR
(67.5 MHz, CDCl3) é: 18.2, 18.3, 21.0, 23.2 (2C), 33.0, 57.7, 74.1, 99.4, 131.9 (2C), 134.2, 138.8
(2C), 142.1, 201.2. Anal. Calcd for C16H22BrNO>S: C, 51.61; H, 5.96; N, 3.76. Found: C, 51.48; H,

5.86; N, 3.75.
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(2R,3S)-2-Ethynyl-3-isopropyl-N-(2,4,6-trimethylphenylsulfonyl)aziridine  (10b) and Its
(25,3S)-1somer (11b). To a stirred suspension of NaH (9.6 mg, 0.24 mmol) in DMF (2 mL) under
nitrogen was added a solution of the bromoallene 6b (74.3 mg, 0.20 mmol) in DMF (1 mL) at O °C.
After the mixture was stirred at room temperature for 1 h, the mixture was poured into ice-water (2
mL) saturated with NH4Cl. The whole was extracted with Et2O, and the extract was washed with
water, and dried over MgSOg4. Usual workup followed by flash chromatography over silica gel with
n-hexane—EtOAc (10:1) gave, in order of elution, 2,3-cis-aziridine 10b (44 mg, 76.2% yield) and its
2,3-trans-isomer 11b (10 mg, 16.3% yield). All the spectroscopic data of both the aziridineswere in
good agreeement with those of the authetic samples.!

(1) Ohno, H.; Toda, A.; Takemoto, Y.; Fujii, N.; Ibuka, T. J. Chem. Soc., Perkin Trans. 1 1999,
2949.
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COMNT 001215 allene Bn,Ts pure
29 2000

DFILE C:\WINNMR95\COMMON\_DEFAULT.ALS
DATIM Fri Dec 15 16:59

OBNUC 1H

32768

300.40 MHz
6013.2 Hz

130.00 KHz
1150.0 Hz

EXMOD NON
OBFRQ
OBSET
OBFIN
POINT

FREQU

32
5.449 sec
1.551 sec

SCANS
ACQTM
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5.8 us
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48:47 2000

300.40 MHz
130.00 KKz
16
5.449 sec
1.551 sec

5.8 us

1150.0 Hz
32768
6013.2 Hz

1H

EXMOD NON
OBFRQ
OBSET

DFILE C:\WINNMR95\COMMON\_DEFAULT.ALS
OBFIN

COMNT HO72
DATIM Fri Aug 18 17

OBNUC
POINT
FREQU
SCANS
ACQTM
PD
PW1

1H

IRNUC

CTEMP

20.8 ¢

SLVNT CDCL3

EXREF
BF

7.26 ppm
13

0.12 Hz
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