
AZETIDINES AND l-PYRROLINES FROM AN 
ELECTRON-DEFICIENT ALLENE AND C=N COMPOUNDS 

llte cyclogddition cl.temistry of siOlple aueOes ca0 be 
ulxkstoodiOtamsofumcutcdordiradical 
mechanisms.’ However, ahes carry@ ekchmdo~at- 
ias” or ehXtron-WithdrawiOg .9ubstituents~’ react as 
typical auckophiks or ektropbiks, and their cycload- 
ditbns probably involve zwhrhic iOWes. IO 
fac$!3ta&dipokscouldbeisohtedinsonWexampks 
with excepthal OlesoOIeric -0 of the cbar- 
Bes.- sWpris@y,oOlyalimitedcboiceofreectioa 
part~13 has bee0 employed i0 the cycloadditb~s so far. 
As for C=N systems, isocya~ates~ and a cahdihh’ 
are tbe only examples. Reacths of ekctruphilic alte~es 
witb ~o~uunulated C=N co~qnnmds have not been 
repor@althghtheycanbea0Mpatedtoprovidea 
convenient access to i~teresthg 0itmge0 kterocycles. 
This assumptioil is veri6ed i0 the pIescot study, which is 
based 00 l$3di-t-lmtylaueae-l~ (3). Thi8 
akoe was selected for comparison with tbe welMocu- 
mc0t& cycloadditioos of the corresponding keten 1 to 
C=N systems. 

Synthesis of the akne 3. Am to the procedures 
of Moore and Duoca~,‘~ the allene 3 can be prepared 
starting from the keten 1. IO one approach, tbe keten is 
iOduced to dime& u&r the catalytic iO6Wlce of 
triethylamhe resukiOg in tbe forOlatioo of the OXetaMlW 
2, which easily ehinates carbon dioxide d thus 
aiTords the allene 3. Alternatively. hydrogen &hide is 
~to1,andtheacylchloridesformedinsituis~ 
treated with triethylamioe (Scheme 1). We found that the 
chide 5 can be more coaveaieotly prepwed from the 
readily access&k” acid 4 aOd thionyl chlofide. 
However, treahnent of 4 with the reagent tripbenyl- 
pbospbhe/tetrachloromethane, which is reco~uneoded 

asaparticularlymildprocehefortbeco0Venio00f 
carboxylicacidsi0totkirchbrides,”inourha0dsgave 
amixtureof3arhdS. 

10teres&ly,iOaOattempttosyntbesizetbeaneOe8 
fromthecarboxyticacid6aOdthecoOGOahofti 
pkOylp&oSphandtetrscbbfomthaae,tbealkOe8 
couldmttbede4ected,huttbedime9wasobtahed.1t 
seelmprvbabktbat6isaOhtemKXk,butumlerthe 
reachconditha1$Hshiftappearstobefavomed 
inS(SthlOe2). 
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crcrooddwonr of he allme 3 to azomuha 10. ok 
katiOgoronprobOgedstaOdhgatroomte~ 
witJmutasolve0&fbcaUe0c3a0dtbeezomtbinee1Oa 
Orbyiekll:1MllctlLIO@MMOtwithtbe5xed 
zeeometry of the C=N moiety, 3, 
(l(b)provedtobeOnXereachtbaOtbecoOf~ 
auylkxible1h.whikthen?actbOof3aIMt1Lfur- 
0ishsashglesterehomer,tkl:1adduct12afrom3 
andlOawasfou0dtobeamixtureofstereohmas, 
wikhcouklbeqmratedby&roamtography. 

Formulae 11-u represent pmibk s- of tbc 
I : 1 adducts isdated (scheme 3). The dipdar formula 11 
isrejectedbecauseoftheobserved~ao* 
equivaknce of the t-Bu groups and because of the reh 
tive i~se~sithity of th products to hydrolysis. 
AqlUneots agahlst 13 and for the regioiimeric 12, the 
resultofrineclosareinll,cornefrom’HNMRandMS 
datahrtheisomers from 3 a~d lL, the ‘H cbe~kal 
shiftaoftbemethkprotoOsamioftltet-Buresonances 
athigber&16asgiveOiOtbeExpehM&sbow 
~oOgWo.~~spondinspsLsin~ 

-c @htames 14 resultmg 
fnmlcy~oftheketenlto1os.“Tbisslwcsts 
hattbe maODrXiOwltkb3addstolLparaMstbatof1 
aOdthestWture12caObeiOfeITedforthecyclopdducts. 
Atthesmnethne,tk’HNMRdataindkatetbat,asis 
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@IIN), ;ticrn- (c-cj; ‘I NMR 8 12a mt 133 (d 9H, c, 
tBut. 2.93 (3H. a. NtUet. 4.U IIH. s. CHt. 7A7.6 (SH. 8. PM: oo 

UC sidarly bkked; ?!Nha-8 is53 (C-2 of tbs rhrh 
134.0.129.3.128.8.8lld ma IArt. 120.1 d its.2 tmn. 87.2 
wb9,&s ccti 58.2 (c-3 L tii ripI). 38.4 md 3i.t ctik81, 
36.5 (N-t@), 319 sod 26.4 (tttex~; Iw: de 321 (M+. 16%)$ 
306w~33%x278m6-C84e13%)?~0f-C4tbt35),250 
(245364 36%h 1% (is+ 31%). 121 (136-Mc lOO%f, 119 (1C 
it%), 118 (Ilk, 38%). (hod: C, 78.5@ If. SJa; N, 13.01. 
Cak. for CnHmN.: C. 78.e H. 6.a N. 13.07%). 

h5’ (solvmi CHprcsb v/i, 1: 1) -the part -rt 1.03 h coa- 
~bmdared:‘~NMR&lJ1wI(C-2(dthe~l330. 
1292 r;d 1287 (hi 119.1 d its.0 cti 945 ~-EGA 73.; 
(0, 34.9 (C-3 af the rist). 4.6, 39.1. d 32.7 @CH, md 
N-MS), 31.3 md 27.7 (-9. (Pauuk C, 78.3% & Sao, N, 
12.96. Cdc. for Cz,HnN,: C, 7U.e H. 8.e N, 13.07%). 

1-1-~-2-(l-croro-U-~~9~)- 
l#4$~-tipdhMZ#&~l-rl&UQlhdh-l-GidORMk 
(J2b). m uhf, ia totKm; ef=mm 
cabca); yietd a79c; m.p. 204-m tR v 22% d 2tmcm-’ (OD 
16lOcd (Ca; ‘H NMR d 1.33 ad 1.36 (mcb 9H, s, tBm). 4.91 
(1K 5. CID, 72-75 (JR, m, Ar-li); ‘)cNmt d; t353 (C-zh 
134A 131.4.129.5, 128.0, md 1272 (Ark 119.0 md 114.6 (cwQ 

fj$R 6ht; ptk, +s BtoAppetro dbact&Cta WV, 
: : Rspoldsrrtmr wmm YIUM 4996: m.~. 167-M? lR 

I 223488d fiskal- (ih& 1620-d- (cwj), lj4Oaa-’ (C+f 
‘HNIIR8l.larad133(arb911.5teu~l38mdlJll(ach 
3H, r, Me a~ C-3). 3.12 (6t?, s, NMG, AC?’ of lhbrcd in- 
mtatkx~ around tbt C-NLlq baod SZtkJhmt fle-49’, Av 
15 Hz); ‘2 NbtR d 173.6 (0, 160.5 (C-5). 120.0 md 117.9 
(czar). 103.1 WCNIP 69.4 red 54.4 (C-3, CA), a.3 ami 34.2 
G-C& d teph al 0.2~ ml 2117 SIKH& 2~4 
(brad, Me on C-3). (popad: C, 73.01: H, 10.01; N. 17.75. clfc. 
for C,,H,,Nc: C, 7257; H, 9a N, 17.829b). 0th iusmm yield 
3#c: m.p. tit-te; tft v22#1 d 219ocd (C@Q 1610~-’ 
(C=Ch 153Ocd @t’Q; ‘HNMR d 1.18 eH, 8. @II), 1.43 (tw, 
s~radaeIdeoaC-3),lJ(iOH,sMeonC-3t.3.09~6H.r 
NMc$,AG’dbbuluedipsaarl~aroumi~tbec&~ 
boai U.OkJ/mol f&-W, Av 2 Hz); “‘C NAfR 6 171.7 (C-N), 
162.1 (C-S 120.7 Md 120.3 (W lm.9 (+C~ 66.9 aad 538 
c-3, C4h 393 @us 4 pouiwy oEQc wxi3 of t&l)* 34.3 
&XL d @a). 325 sod 29.8 (tBn-cH& 27.9.22.2 (Ma on C-n. 
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