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Azirdnes and Epoxides Goal

« Wide range of 2-substituted aziridines can be synthesized from 2-

Q (bromomethyl)aziridines, independent of nature of N-substituent
_L\/Br. . Replacement of bromine atom by nucleophile:
N epibromohydrin 3 = direct nucleophilic substitution (pathway a)
0=3=0 LN __Br = attack at unsubstituted aziridine carbon (pathway b) =? ring opened intermediate
[\'] 1-benzyl-2-(bromomethyl)aziridine 2 whichis prone to ring closure.
L\/Br - Chiral substrate: pathwaya - retention of configuration

pathway b = opposite enantiomer.

2-bromomethyl-1-tosylaziridine 1 " ) _
both pathways competitive — mixture of both enantiomers

- Combination of ring strain and electronegative atom - favorable balance between
stability and reactivity

- Reactivity dominated by ring opening = useful synthetic intermediates

« Better understanding mechanism important for synthesis of chiral targets

 Difference in reactivity between activated aziridines 1, non-activated aziridines 2 and
epibromohydrins 3 upon treatment with methoxide was comparatively analysed by means

- Aziridines further complicated by additional valency: of DF T calculations

electron-withdrawing or electron-donating nature of N-substituent - quaternization
towards aziridinium intermediate required for nucleophilic ring opening or not

- classified as activated or non-activated

— nature of N-substituent has profound influence on reactivity of aziridines towards
nucleophiles.

« 2-(Halomethyl)aziridines and epihalohydrins: 3 different electrophilic carbon atoms
— high synthetic potential
possible to evaluate nucleophilic reactivity of constrained heterocycles relative to
alkyl halides.
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— brominated carbon atom by methoxide (pathway a)
38.4 @2 o « Difference between direct substitution at brominated
}ﬁjflTSb carbon atom (pathway a) and ring opening at less
sy TS hindered carbon atom (pathway b) much smaller for
A BT - activated aziridine 1 and epoxide 3 than for non-
=1 activated aziridine 2
\  Difference between ring opening at less hindered
s S carbon atom (pathway b) and at substituted carbon
1-TS- L 933 o atom (pathway ¢) much smaller for activated aziridine
e 1 than for non-activated aziridine 2 and epoxide 3
W s0s T | | - Ring opening at substituted aziridine carbon
e S . _ atom (pathway c) cannot be excluded for activated
_ 11955 -195.8 18038 aziridine 1
t\j{hmgi;tg%ﬁ11ﬁ6é%1:3;¥,§éc)l’Se)ulgi333sl_;Po/r?-t?11e+s+u(I3fﬁc:"Ziom 215.9 _‘22—45 kJ/mol, MPW1K/6-31++G(d,p)//B3LYP/6-31++G(d,p) kJ/mol, MPW1K/6-31++G(d,p)//B3LYP/6-31++G(d,p)

Solvent Approach: Microsolvation
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« Solvation has significantly
changed l|landscape of
energy profiles
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 Difference between direct
substitution at brominated
carbon atom (pathway a) and
ring opening at less hindered
2-TS-c-SMeOH carbon atom (pathway b)
— much smaller for aziridine 1
/., 2-TS-b-5MeOH and epoxide 3 than for
S 16.9% 3-TS-c-5SMeOH .y . .
o aziridine 2 = ring opening
7 289% 3 T8-b-5MeOH :
£ 798 at less hindered carbon
e  3-TS-a-5MeOH atom feasible for activated
BN aziridine 1 and epoxide 3

. 0.0 3-TS-e-5MeOH but not for non-activated
" 3-5MeOH L ,
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Coordinating molecules
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between ring opening at less
hindered (pathway b) and at
N 1305 substituted carbon atom
-127.9 \ R

1458 Tato — (pathway c) for both aziridine

kJ/mol, MPWA1K/6-31++G(d,p)/B3LYP/6-31++G(d,p) \ ] ) kd/mol, MPW1K/6-31++G(d,p)//B3LYP/6-31++G(d,p) I
with extra 6-311+G93df,2p) basis set on the sulfur atom 164.3 kJ/mol, MPW1K/6-31++G(d,p)//B3LYP/6-31++G(d,p) -141.0 1 a nd e pOX|d e 3
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