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Synthesis of 2,3-Alkyl Substituted N-cyanoaziridines
and Their in wvitro Cytotoxicity

Sang-Hun Jung
College of Fharmacy, Chungnam National University, Yousung Gu, Dae-Jeon 305-764, Korea

Abstract— Seven derivatives of 2,3-alkyl substituted N-cyanoaziridine were stereoselectively pre-
pared from alkyl substituted alkenes and cyanamide. NMR spectral property and conformation
of N-cyanoaziridine were analysed. Protons(3.34 ppm) at 2,3 position of N-cyanoaziridines are signi-
ficantly deshielded in case of cyclopentyl fused N-cyanoaziridine. These protons are getting more
anisotropically shielded with increasing the fused carbocycle size of N-cyanoaziridine. Therefore
chemical shift for these protons are upfield shifted to 2.80 ppm in case of cyclooctyl fused N-
cyanoaziridine. Their EDs values aganist Ly, cell in vitro were evaluated as 0.5~8.0 yg/ml. Confo-
rmation of carbocycle of fused N-cyanoaziridine is more important to their cytotoxicity than the
increment of the strain energy of 3-membered ring.
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2-n-Butyl-N-cyanoaziridine(3a) — Rf 0.42(20% ace-
tone-hexane) ; colorlessliquid ; yield 93% ; IR(neat,
NaCl) 2200, 1660 cm™'; NMR(CDCl;, 80 MHz) &
0.80~1.05(m), 1.20~170(m), 2.25(d), 2.60~2.70
(m) o% Bsis

trans-2,3-Diethyl-N-cyanoaziridine(3b) —Rf 0.40
(15% acetone-hexane) ; colorless liquid : yield 83.6
% ; IR(neat, NaCl) 2200, 1660 cm™! ; NMR(CDCl,,
270 MHz) o 1.09(t, J=7.0 Hz, 6H), 1.70(quinet, J=
7.0 Hz, 4H), 244(t, J=7.0Hz, 2H).

2,2,3,3-Tetramethyl-N-cyanoaziridine(3c) —Rf 040
(15% acetone-hexane), white crystalline solid ; m.p.
89~90T ; yield 92.3% ; IR(KBr) 2200 cm ! : NMR
(CDCl, 270 MHz) § 1.43(s).
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Scheme 1—Synthesis of N-cyanoaziridine.

N-cyanoaziridine 3d—Rf 0.40(15% acetone-hexa-
ne) ; colorless liquids ; yield 82% ; IR(neat, NaCl)
2210cm™!' i NMR(CDCl;, 270 MHz) & 161~1.79
(m, 4H), 2.07~2.16(m, 2H), 3.34(s, 2H).

N-cyanoaziridine 3e—Rf 0.40(15% acetone-hexa-
ne) ; clorless liquids : yield 85% : IR(neat, NaCl)
2205 cm™! ; NMR(CDCl;, 80 MHz) & 1.28~1.41(m,
4H)m 150~2.10(m, 4H), 3.00~3.10(m, 2H).

N-cyanoaziridine 3f—Rf 0.43(15% acetone-he-
xane) ; white solid ; m.p. 46~47C ; IR(KBr) 2205
cm~! 3 NMR(CDCl;, 270 MHz) & 1.25~1.36(m, 2
H)m 145~1.60(m, 4H), 1.85~2.20(m, 4H), 2.97~
3.05(m, 2H).

N-cyanoaziridine 3g—Rf 0.48(15% acetone-hexa-
ne) s colorless liquids ;5 yield 95.4% ; IR 2205 cm !
: NMR(CDCl;, 270 MHz) 8 1.15~1.74(m, 10H), 2.20
~226(m, 2H), 2.76~2.85(m, 2H).
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Table 1—Select chemical shift and cytotoxic effect of
N-cyanoaziridine 3.

Chemical shift EDg”
of 2, 3-proton”

N-cyanoaziridine 3

R' R R R (ppm) (pg/ml)
a nBu H H H - -9
b Et H Et H 244 1.0
¢ Me Me Me Me - 8.0
d —(CH;;— H H 3.34 5.0
e —(CH).— H H 3.00~3.10 0.5
f —(CH)s— H H 297~3.05 4.0
g —(CHps— H H 2.76~2.85 8.0
MeCCNU 4.0

9This values are the chemical shifts of 2, 3-protons of
N-cyanoaziridines.

PEDs, values were calculated from the results of bioas-
say against Line cell in vitro.

“N-cyanoaziridine 3a was not tested against Lz cell
because of its instability.
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