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Abstract: The Lewis acid mediated cyclization of y-oxygen substituted allylic stannane 1, havinga
chiral imine group at the terminus of the carbon chain, afforded frans B-amino cyclic ether 2 with very

hingh ta annd dinctarancalantivitiae in hish ahamical vialde A 100Q TDlcaia Qriorra T 0 1 righte racarvad
nign 0 goOG GIasCresseieClivilies In nign Cndinical yicias. © 1998 Elsevier Science Lid. All rignis reserved

The allylation of imines h

2

been extensively studied as well as the allylation of aldehydes' and this

trancfarmatinn hae hacnme imnartant far tha afficiont cunthacic af anvelin and ~uslic amina Jdariativzac
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Alhanoh the acummeatrie mtermalecula allulatinn of 1min with allyletonnanac hae haan imyactigatad Anisrin
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, Vivu Wy LIV QO Lialdav wlniia ai
reported so far. We previously reported the stereoselective synthesis of otetrahydro -pyran and -furan
vin tha T awic acid iatad intramnlacnlar (vvr\]rla tinn nf vallbavvuallylctannanae hoaring a hudrarana gratim a¢
VRS WAV LAY 10 GLIG BIECGISIAAL SIU GIFUILALLGL LY LALAUVIL VI [FAalRVAy ally Istalllialive, Uldlllly a liyulddullic gluup at
tha tarminne nf tha carhan chain fan 1) 3 Wao wara intaractad inm tha actrmmmeatsin crrmthacic ~f B ncvteem ~xralia
UIU WU Ul Uiv LCalUvki Likaal \V4y4 1) FYL O OWLIL HIWIUOIWU 1 UL ad y HHICUIC S YHUICSIS U1 p- IO uybu
athhaes 2 1/!"-\5 smtenmanlaciilas ranntine AF arallbaverallelotnmnanan i M R R N » 3 PN i TGS TN » FURSIRNIR NS |
CUITIY Vil UIU HiualiviAuial 1valuull Ul rau\uls_y _ymmuua.uca WIUL a U=IN—RT 51uup, m wiicn K™ 1§ a cniral

auxiliary. We report herein that ZrCl, or HCI mediated cyclization of y-alkoxyallylstannane 1, having (R)-(+)-

i-phenylethylamine as a chiral auxiliary, affords frans p amino cyclic ether 2 with very high de in very high
chemical yields (eq 2)

y-Alkoxyallylstannane 1* was easily prepared from the reaction of the corresponding aldehyde precursor,
Z-4-(3-tributylstannyl-1-propenoxy)butanal, with (R)-(+)-1-phenylethylamine. The results of the cyclization
of 1 are summarized in Table 1. The Lewis acid or protic acid mediated reactions gave trans isomer 2 as a
major product in high to good yields. The use of TiCL(O-iPr), in CH,Cl, at -78 °C afforded a 77:23 mixture
of trans 2 and cis 3 in 63% yield (entry 1). The stereochemistry of 2 and 3 was unambiguously determined to
be trans and cis, respectively, by "H NMR analysis and NOE experiments; Ha and Hb of 2 appeared at 8 3.49
and 2.34, respectively, with coupling constant Jab 9.0 Hz. NOEs between Ha and Hb were not observed. On
the other hand, Hc and Hd of 3 appeared at § 3.97 and 2.63, respectively and NOEs between Hc and Hd were
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observed (7%). 'H NMR Analysis of the product mixture revealed that the diastereomeric excess (de) of 2 and

11'1 IU‘M ywlﬂ (cnlry L} lﬂC ae OI £ anu J was >73 ana .‘)D /0, respecuvely mteresung1y,
the use of ZrCl, (entry 3) or aqueous HC] solution (36%) (entry 4) gave trans isomer 2 as a sole product in 97
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Ao vzanimnoitine AL T tanls wlnaa trhan i 1rao rafhiiwad te talirama FamteeT 1)

QECOHIPUSIUVL UL 1 LUOUK P1alT WILICKH 1L wad 1CLIUACU M1 WOIueliC (VU Y 1 1 ).

entry  reagent temp (°C) time (min) trans (de) : cis (de)° yield (%)°

1 TiCl,(OiPr),  -78 120 77(>95) : 23(36) 63
2 Yb(OTh)s it 180 84(>95) : 16(36) 70
3 ZCly 78 180 10091): O 97
4  aq HCI 0 40 10092): 0 98
5 BF;-OEt, -78 60 90(81) : 10(>95) 88
6 CF,;COH 0 10 87(63): 13(>95) 97
7  ZnCl, 0 120 91(68) : 9(88) 94
8 AlCl, -78 180 84(82) : 16(70) 87
9 EtAICl, 0 10 84(72) : 16(47) 89
10 Et,AIC] 0 90 84(74) : 16(40) 94
11 d 100 2280 decomposition

3The reactions were carried out in CH;Cl,. In all cases, 2 equiv of reagents were used. PDiastereomeric

avacs/da) wae analuzad hu I NMB analueis Tnnlamd viald d’T‘.\l hvama wwag ead ne o enliran
WALDIO ULV WA allaly v Uy AL AVAVAIN mlﬂl]al 10Ul ] “iu, 1UIuviv wad Udtud ad a dulvoll

To determine the absolute conficurati
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ethers (Scheme 1). Tri-O-acetyl-D glucal 4 was converted to 5 acoording to the reported procedure.
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Treatment of 8§ with IP)-(-Q.)-! env
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8 9 trans(2R,3S) 3 cis(2R, 3R)

2 Synthesis of compound 9 and 3. Reagents and conditions: (a)1.0 equiv of (R)-(+)-1-
phenylethylamine, Na,SO,, CH,Cl,, 25°C, 1h, 98%; (b)2.5 equiv of DIBAH 1.0M in
CH,Cl,, Et,0, 0°C, 1h, then washed with IN HCI/IN NaOH, 69%; (c)1.5 equiv of
oxalyl chloride, 2.0 equiv of DMSO, CH2C12, -78°C, 1h, then 4.0 equiv of Et3
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diastereomeric mixture of 7’ in 69% yield. Swern oxidation of 7 produced a diastereomeric mixture o
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aldehyde 8 in 51% yield. The Witiig reaction o

mixture of trans isomer $ and cis isomer 3 in 69%
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pr“"emmant or exclusive formation Of tryne ‘7._ The asymmetric induction at the imine carbon

as the p
2) can be explained by the modified Cran®** model (10°) for imines. The allylic y-carbon would attack the
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We next examined the asymmetric synthesis of -aminotetrahydrofuran derivatives. The resuits of the
cyclization of 11 are summarized in Table 2. The use of ZrCli, produced frans isomer 12 as a sole product in
80% yield with 11% de (entry 1). Although the use of ZnCl, afforded 12 as a major product, the de was 0%

(entry 2). When Yb(OTT), was used at rt for 10 min, an 88:12 mixture of iZ and 13 was obtained in 90%
yield (entry 3). The use of protic acid, such as HCI (entry 4) or TFA (entry 5), also afforded 12 as a major
product. The de of 1Z was lower than that of 2. Perhaps, a shorter length of the carbon chain in 11 would
make it difficult to take a transition state geometry which fits well to the Cram model (see 107).

H Ph H Ph

| 1

Ph H N— H N—
O N—<
7 S
Bugsr! =" V" [_X\/ * P
n n
11 12 trans 13 cis

Table 2. Asymmetric synthesis of p-aminotetrahydrofuran derivative?

entry reagent  temp (°C) time (min) trans (de) : cis (de)® yield (%)°

1 ZiCl, -78—=0 120 100(11): O 80
2 ZnCl, 0 60 85(0) : 15(45) 72
3 Yb(OTf); rt 10 88(12) : 12(100) 90
4  aqHCl 0 90 80(12) : 20(100) 89
5 CF;CO,H -.78—0 120 88(23) : 12(100) 71

3The reactions were carried out in CH,Cl,. In all cases, 2 equiv of reagents were used.
bDiastereomeric exess(de) was analyzed by 'H NMR analysis. “Isolated yield.
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use of 50 moi% Yb(OTT), in CH,Cl, at ri for 24 h afforded a >98:2 mixture of the
: 3y .

ir
yield.” "H NMR Analysis revealed that the de of the frans isomer was regrettably 0%.

It is noteworthy that cyclization to a 7-membered ether derivative proceeded very smoothly (eq 3). The

ko £

1319 lyy avn 4 caraalad sl o sl

(3

In conclusion, the Lewis acid mediated cyclization of y-oxygen substituted allylic stannane having a

chiral imine group at the terminus of the carbon chain afforded the trans B-amino cyclic ethers predominantly
or exclusively in high chemical yields with high diastereomeric exess (de).
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v-Alkoxyallylstannane 1 was used for further reaction immediately after the reaction of the aldehyde
precursor with (R)-(+)-1-phenylethylamine, since it was decomposed very readily upon treatment with

The specific rotations of compound 2, 3 and 9 were [a],"” 2.04 (c=0.20, CHCL,), [a],"” 77.05 (¢=0.62,

CHCls) [()L]D‘8 32.98 (c=0.20, CHCI,) respectively. The specific rotation of the minor diastereomer
e trans product 2 was [a]; 183312 (¢=0.20, CHCI,)
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.;Hwang, C.-K.; Marron, B. E; DeFrees, S. A, ; Co
P. J. Am. Chem. Soc. 1990, 112, 3040,

following. After reduction with DIBAH, aqueous HCI solution(IN) and

as
ether were added. The __aqur_:og solution was separated, and agueous NaOH solutio ( IN) and ether were

added. The organic Ly-r was separated, dried with anhydrous MgSO and concentrated. During these

(a) Hoffmann R W Elchler G Endesfelder A. Liebigs Ann. Chem. 1983, 2000 (b) Yamamoto Y.;
Komatsu, T.; Maruyama, K. J. Am. Chem. Soc. 1984, 106, 5031. (c) Wuts, P. G. M.; Jung, Y. W.
Tetrahedron Lett. 1986, 27, 2079.

When TiCl,(O-iPr),, ZrCl,, or TFA was used as an activator, the substrate was decomposed.



