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Palladium-catalyzed synthesis of alkenylaziridines and azetidines from o- and f-amino allenes are presented.
Whereas palladium-catalyzed reaction of N-arylsulfonyl-a-amino allenes with an aryl iodide in the presence of potassi-
um carbonate in DMF at around 70 °C affords the corresponding 3-pyrroline derivatives, the reaction in refluxing 1,4-di-
oxane under similar conditions yields exclusively or most predominantly the corresponding 2-alkenylaziridines bearing
an aryl group on the double bond. Similarly, N-arylsulfonyl-f-amino allenes can be also cyclized into the corresponding

alkenylazetidines bearing 2,4-cis-sunstituents under palladium-catalyzed cyclization conditions in DMF.

Key words——amino allene; palladium catalyst; aziridine; azetidine; intramolecular amination
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Scheme 1. Cyclization of Amino Allenes
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Scheme 2. Preparation of Terminal Allenes Bearing a Pro-
tected Amino Group
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9c: R' = Bn, RZ = Mtr
9d: R! = TBSOCH,, R = Mts
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11¢c: R' =Bn, R? = Mtr 12c (99%)
11d: R' = TBSOCH,, R? = Mts 12d (99%)

10c (97%)
10d (98%)

Abbreviations: Mts = 2,4,6-trimethylbenzenesulfonyl; Mtr =
4-methoxy-2,4,6-trimethylbenzenesulfonyl.

Scheme 3. Organocupper-Mediated Ring-Opening Reaction
of 2-Ethynylaziridines
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Reagents: Ph-1 (4 eq.), Pd(PPh3)4 (10 mol%), K,CO;3 (4 eq.).

Scheme 4. Aziridination of Terminal Allenes
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Table 1. Aziridination of a~Amino Allenes®”
Entry Allene Arl Product ratio? ‘({%’/il?
1 10a Phl 21a:22a=82:18 80
2 10b PhI 21b : 22b=85: 15 79
3 10c Phl 21c : 22¢=80: 20 79
4 10d Phl 21d : 22d=72: 28 74
5 10a  4-MePhl 2le:22e=91:9 64
6 12a Phl 21a:22a:20a=2:90:
8 79
7 12b Phl 21b : 22b : 20b=17 :
67 :16 73
8 12¢ Phl 21c : 22¢:20c=17:
78:5 71
9 12d Phl 21d :22d : 20d=23:
64 : 13 71
10 12a  4-MePhl 2le:22e:20e=12:
85:3 44

a) All reactions were carried out in 1,4-dioxane under reflux using Pd
(PPh;)4 (4—20mol%), K,CO; (4 equiv), and Arl (4 equiv). b) Ratios
were determined by 'H NMR (270 MHz) or isolation.
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Fig. 1. RHF/6-31G** Optimized Geometries of 2,3-cis-N-

(2.19 kcal/mol)

mesyl-3-methyl-2-vinylaziridine 23 and its 2,3-trans-isomer 24

Energies are relative to the lowest energy at the MP2/6-31G** level.
23-A: the lowest energy geometry of 23. 23-B: the optimized geometry of the nitrogen invertomer of 23-A.
24-A: the lowest energy geometry of 24. 24-B: the optimized geometry of the nitrogen invertomer of 24-A.
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One Plausible Rationale for the Stereoselective Aziridination of (S,aS)-10 and (S,aR)-12
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(26d : 28=62 : 38, Entry 5). Z#UE, EHS L
RHHIC Y 72 b O % L /= Hiemstra 5 O
RICELLTWS, #5613, EF0FERITNIIV
HEET27I /7L 2 ANWTHEMNDMRKILZ
o5&, PV T EF D O NEENICESNS
DIZH L, BEBTFHEIMEDERW p-Ns B2 HT 5 EE
DHEWIE, ANEEBEENERNICGESND 2L
BWEL TV, 12D

RIGCAFINEEZHETL -7/ 71 229,30
WZBWTIE, HHOTY BF 2 ALRIREHEST L 7
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Table 2. Palladium (0)-Catalyzed Azetidine Synthesis from f-Amino Allenes®
Ph
R1W'%£H ;_alu. ;dc(g) R;(>>= i—Prw‘\; ﬁph
i 2SO N H H IIJ H -Bu” "N
L DMF R? Mts Ns-o
R™ gan 26a-k 27 28
Entry Allene R! R? RI Er?:téﬁl)l Product ratio? Y(i%c%")
14 8a i-Pr Mts Phl 4 26a : 27=82:18 91
2 8a i-Pr Mts Phl 2 26a=100 98
3 8b i-Bu Mts PhI 3.5 26b =100 84
4 8c i-Bu Ts Phl 3 26¢ =100 89
5 8d i-Bu 0-Ns? Phl 0.75 26d : 28=62 : 38 87
6 8e Bn Ts Phl 1 26e =100 89
7 8f TBSOCH, Mts Phl 1.5 26f =100 53
8 8g MeO,C(CH,), Mts Phl 1 26g=100 67
9 8h MeO,C(CH,), Mtr Phl 1.5 26h =100 73
10 8b i-Bu Mts 3-NO,PhI 1 26i=100 22
11 8b i-Bu Mts PhCH =CHBr 0.75 26j=100 68
12 8f Bn Ts 4-MePhl 1.5 26k =100 81

a) All reactions were carried out in DMF at 70 °C using Pd(PPh;), (10 mol%), K,CO; (4 equiv), and RI (4 equiv) without otherwise stated. b) Ratios were
determined by 'H NMR (270 MHz) or isolation. ¢) Combined isolated yields. d) Reaction was conducted in 1,4-dioxane under reflux. e) o-Ns=2-nitroben-

zenesulfonyl.
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Fig. 3. Palladium-Catalyzed Stereoselective Formation of
2,4-cis-Azetidine 26 from f-Amino Allene 8
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