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Functionalized allenes have received considerable attention due to their high and unique chemical
reactivities. During the course of our studies on the development of an efficient method for the
construction of oxacycles, we have recently found that the endo-mode intramolecular ring-closing
reaction of allenes having a phenylsulfonyl functionality with a terminal hydroxy group proceeded
efficiently, and this protocol could be applied to the synthesis of carbocycles. Herein, we report the
intramolecular ring-closing reaction of the allenyl sulfones with nitrogen functionality leading to
several types of azacycles.

(1) Intramolecular ring-closing reaction of the allenyl sulfones with amido functionality.

Six- and seven-membered:lactams were formed by the intramolecular ring-closing reaction of allenyl
amides under the basic conditions

(2) Ring-closing reaction of the allenyl azido derivatives.

Tandem reduction of internal azido moiety and endo-mode ring-closing reaction at the sp-hybridized
carbon center of the allenyl moiety provided five- and six-membered azacycles in good yields.

Moreover, bicyclic triazoles were prepared via the intramolecular 1,3-dipolar cycloaddition of an
azide onto an allene.

(3) Synthesis of indole and quinoline.
Indole and quinoline derivatives were synthesized by the above ring-closing reaction.
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YTIZ Mukai 513, 70/UVFIN T IV 3 —)VEEf# phenylsulfenyl chloride & KIS X &
ST EITKB[2,3]- sigmatropic rearrangement. %< mCPBA ZH WALk, 71 =
WRAIERZEZRRLU, TDT LVZIWVANEDOT L Hil sp IRBIZNMLT, 7IHaFxs
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TREZBIRL. PFRRIGOBRHNZTo72. £9, REHO—BEW 6a IZDONVWTTF IR
EOBTORE 21To 7=, PA/C ® Lindlar % A WEEETEZITS> &, BHWET DY
IOEREFZEABREEESS I LI TERM 7. Fz. 1,3-propanedithiol ZHWVWERKET
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ZRVWTHBERBORN 2 To 7. 6 ZHVWEREOBEOEESRE. T7/2bb Bu,SnH
BRIV OHERTEHIERZEIELD., BT FEOBRTIE S BRRILIET
LT AFNEFFIITFINEREAINSE 3 BRTLCEZHAWEZEETIX 76~93% & 5
N TEAEMA 12,13ab 25272, £/2, 4 BRT V> OEHESTHINER 62~68% & %> DI
RETHRSNEN, BRONWERE/DILENTERE, Z0H4d. LEEOKRKERE
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F>: jsozph R=Me, R'=H: 85%

. a: R=Me, = o

R R SOzPh b: R=n-Bu, R'=H: 76%
N 10 . ! 12 ¢: R=R'=Me: 62%

BuaSnH
>'= a: R=Me, R'=H: 93%
R R Z b: R=n-Bu, R'=H: 84%
1k H 13 ¢: R=R'=Me: 68%
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BLERKID—BIZARUFPUEBRERBETDEEZ R, FZIT 14 T VIO 25E
BEUTEIRT Bu,SnH UL, T§HEEMELEARUFTY 15 2832 &1
TERD SN, TFIE 16 & 49%DNRTEZ, El-ir707unBrEd3—
BELEY 17 2 38DRRTRHLENTERE. KIZ. PP, H,0 L ORIGEZEIE T THF %
BERELTTo7. §5&, ERICERELEARUFDY 15 BEShTZT., =
HEEY 17 DHFNEESNTE, RiZ, MVI2E2BHEL TOCT Buy,SnH * LET 3
EEMELES D RUFOU 15N 8% LBERBRNEE/ELN., £ ZBEELEH17T D

w%®W1TthT%to
SO,Ph
conditions OPh O2Ph OzPh
=z -2 =
H H
15 16 17
entry reagent solvent temp. yield (%)
15 16 17
1 BuzSnH toluene it - 49 38
2 PPhg, H,O THF rt - - 42
3 BuaSnH toluene 0°C 28 - 50
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NTZihahoiz, £ T, BlE%E THF TEZTNRARB L THARKRICZETI®ELS &
U7=h, REAEZENT2DOAHTHRRGIIET LRN >, 2. K DHBEREOKRE W
AURZREZONDDIZEA L TRKRIC THF q:rnu&wms: ZNTHEHELEZES
HUuBEESZLETERN O, ULALARRS, PI & UTIi-PLNEt 2, BiEELT
MVYI2ZRWTHERRI DI EITED, BRHELEES I O 19¢f % 36~49%
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1) BusSnH
2) TBAF
SO,Ph , PPhs, EtsN
_ 2 s 3) CBry, PPh;3, Etg SO,Ph |
) n=1, _ a: n=1, m=1,b: n=1, m=2
O m 5 | 1) BugsnH (4n Im c: n=2, m=1,d: n=2, m=2
n= usSn e: n=3, m=1,f: n=3, m=2
OTBDPS N 2) TBAF
18 19 ~17%

3) CBry, PPhy, iProNEt
toluene, reflux

B) 1Y R=IVEOF /Y UBEEDERK

JEHESERANTUROEBEIIRE., FEESERNTUROBEORM 2T/, £
T, AR BROBEZITOSZEEL ., o-iodoaniline ZHFERE L TITETY
PRIV —INAE 20 NEFE L=, PhSCl I K BE®A KD, mCPBA ZHAWEB{LicE
D7V T P RE 21 ANOE#EToT=, LALARRS, VDIV 7Y Rk 21 13 EEST
HZEFTENTUESBARLE TH o220, BERET 3 Z &7z <EfHEMIC PhP, H,0
ZRAVWTEBITTAZEIED,. ARICHARRBVNETL T > R—IViEEEk 22 % 61%D
WRTEZ, AEDEDITAT > R=VDOERIZERIILEDN, 7LV T P R 21 A3k
BICREETHD, BEESNRBETRIGICERENE SN/, /=, o-iodoaniline D
FI)REETVPRERCTHLEBICEETIVEEZBEIRZENVWISAEMEITNNEN
TEHESATVNEEVNDHESEZEATNSEDIC, 8- bO%BRETH =, BIb,
o-iodoaniline D7 X /&% Boc KIDRELAE, BIBZETTLVIINVAIT 24 %
AR, BBREETo/7. £7. THF FRETEREE LT NaH ZUBTS I EI2&D
HERSEPETFIET. 1 R—)VGEAk 25 28R L. £/=. Boc DBREZNY I
FOBERRICE DTS &, HBRHARKIGDEFTLTT  F—IViESk 26 2527, TZ
TRIZ, AFINEDRDA IS VEREBLBEREFZEALET Y UF8EME 23 ZHNTA
VR—IIVEBEOERET O BREELLTAFNESCANFI IV EEZETAHTYUH
K 24 52 EFHRIC NaH TUEET 5 &1 > R—)VEEEK 25 ZUR 72~93% TE5 2 7=,
Fi-. MUY ZNFAOEEEZBAVWEZESIED 9% LONBR T > B—) Gk 26 283
ZEMTEE, £, BHRECILTETKRIMHETHIERC=_NOEEZETETZY >
s, SO/IVENT I T—)VE 23 1T PhSCl 2ERS B TEHRARIEZITD &, FkF
CHBRISNDESTLTA > R EEK 21 25X,

0,Ph
»#~ ~OH 1)Phscl 2 SOzPh
2) mCPBA . 3) BugSnH |
R . ——— Me

3 21 22
as 1) PhSCI O2Ph Nati S SO,Ph
XN 2) mCPBA X . —_— R |
R : R ~ O M
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SO0,Ph
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S5, F/UCHEEEROERHIT> TS, 2-Aminobenzyl alcohol NS TETT L
ZIVANEZ 28 ZERL. MU TIAOEEE TUEL T Boc DRERHRSBEBRRIGZE
TSRS E, BARE 29 C SR OBRICEIVBILENTESELLEZEEDNZDEBD
F /U BEKRI LOESMESZE. BONEREESMEZFEHLLLESF /Y K301
PREXEZ72DIC DDQ BibZ2fTo2M, BRI {bAMEEZ T TH- =, %:hk;d
L'C. MeOH B, BEEKH T salcomine Zfilifl - U CTEBILIZE 2 EFE(ILEF- 7=
ZAF /U EEEI ZE TIDNBTHEDZEITHRIL TN S,

0zPh SO,Ph - SOPh
o v Gull oo
~Z
NHBoc 28

H 29 30
LOZ, salcomine, 77% T

DEDXSITBAEREREEZFIDT LN ANKARZBNT, 2FHNT Michael
BD endo FRRGERITIEIREKD, ERYDL, SIFL, A VRUFDL, 4
Yo RERLRBREERNTOROBEIIRIL., ERIGOFAKEEZRLE,

FURNEBERBROEES

BERNTIRMEWRB S ORRYRPERROEREHREZHBRL . SHFEDOAL LT, EMIEROH
o bEHZERFFANZILEYHETH 2, BEER 7LV VEOLY FRBEBRE*EHL-FRL2EE
*«TnﬁmAwﬁﬂﬁwﬁ%%a& UTnBREZH.
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