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vinylsilanc are possible ud tbcsc ut illustrnted in Fig 1. 

ondocyc tic 

R 

Itini~rr! im-*ylsiW cycliz&~ns have f0und cONjdcnbe appIicati0n in the tt# Of 

alkaloid total ~ynthcsis.~~~ Keycyc)intimtynhnacntlynpaaxttualsyn~dthccudisc 

stimulant (+)-pumiliot0xin 84’ and the antibicnic (+)-sw.pwdin7 arc shown in qns 1 and 2 to 

illustrate the rppliubocr of cyCliato;orrS tbt OONT in tk CXocydic UXl adocycliC mobtJ, r#pxtiWly. 

3919 



74% 

1 



Syntbew of submutd tcmhydropyndms 

In this paper we describe the results of 

iminium ions (R1 = H, alkyd) and N-acylitninium 

disubuitutcd- 1,2,5,6_utrahy can be 

diastabo~lectivity if R1 is an akyl sut#tiaHnt. 

cyclizations of chitml non-raccmic silicortcontining 

ions (R’ = COOEt) 5. we fcpuI that fwu-2.6 

pepud in this fashion with cxctllent 

WC fcpt dso that both iminium ion 8nd NW 

acyliminium ion intauxdiates undergo complete tWx?miutiar prior to cyclFntion* 

RESULTS AND DISCUSSION 

Preparmth of Annfnt 13. We chck3e to txtinc cycliutions of iminium ions daivcd fmm 

vinyl silyl amine 13, which was pnpuad in high enantiomcric purity as summarized in Scheme 2. Silyl 

akynyl amine 11 was obtained by reaction of ~~yl~yl~l~i~urn with N-tosylazitidinc 10, 

which in turn was radily rvaitrbk from Laknine 8.l’ Ralwtion of 11 to the stcrwchunically pure 

Z-vinylsilane 12 wu dully aczcamplis;had by brumntnt with dkyclohexyl~ll foliowcd by 

protonolysis. Other methods of semi-hydxqenation kg. Pd-SaSO,#H2 cx HAIBui~ysis) were 

less Wcccssful. The sulftxumi& wu suuxssfuIy removed by ueumcnt of 12 with sodiuIn 

nlrphthalide* 2 in 1,2dimt&oxyahane (DME). Attempts to do this ckpacaiott with lithium in 

ammonia nzs~lti in simuitanu3us raductioo of the vinyMane, while attempted dcsulfonylrtion of 12 

with hot cthanotic KOH rrJuited in txunsive decomposition. Amim: 13 obtahal in this way was >98% 

pun: and was shown to hrvc u1 enantiawic CXCCM of H&B by crpilky GC analysis of the amide 

prrpnd from (R)-a-mrhoxy-a-(trifluocomuthyl)phcnylsctryt chkxidei3 
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Synthcw of suhtrtutcd tttrahydropyridtna 

nlatcd to conf- A. Why the N-icy1 iminium ion alx, giver 8 mixture of cis- ud @a- prUdwt3 

is less clear. ear the time being, we will mu ody that cycliutim via cxmf- A would nor be 

expected to be frvorcd when R - CWR? since this pmcus involves the development of databilizing 

A’e3 interactions *7btrwetntheN-rylqpupudboththecH3udphwbstinwxtu. 

CONCLUSION 

Tranr-*,~subuintud-t~,s,~~ydropyridincf can tKz pnprnd 4th excellent 

surwcantrol from cycliution of iminium ions ckrived fbxn secaadq l-SubtitutCd-4-(UimethylSilylsilyl)- 

3-tnttenyl atnines. However, the patmtid use of this chcmiwry for the synthesis of tearhyckqyidine 

natural pruducts is cotnmsai by the fact that rafxmiution Occurs more rapidly than CJdiudon. 

EXPERIMENTAL SECTIONZS 

(S~~N-(l~Tdutnrroltnyl)-2~~mino-l-propyl @AuwwwMoartr (9): A voiution d 

6)_2-amino-l-pr0pmd (2.193, 3O.Ommol) in pyrkbc (8mL) was skwiy (CL 10 min.) ad&d to a 

sdluion ofptd~ lchbridc(ll.4~6o.omad)ia~(3~)uooc Malhat@c&c 

twctionwalkM!d00cYII1I1r)lDOmtlcmpcniftmtmdwu~rhatfal8h carxamuada 

radurrdpmsurr(O.SmmHI)rfladsdrbnomoilwhidrwuprnitiared~etkrCfkat)radmaa 

(7SmL). lkquwuslrycrw8shsrthaexawabdwidtahat(2x7Smi,.). Rw!~apnicexarcrr 

wea washad with cold 5% H2SO4 (4 x SOmL), SM. CuSO4 (SOmL), water (WmL), sat. N&K03 

(ScknL),brinc(sOmL)tidrial ovw HgSO4. Caxxnmtkn affaded a @Jaw solid which was purifkd 

by flash chtumamhy (silica gel, 20% EtOAcbxule) to give 9,334 (81%) of9 tl I white crysmbc 

solid: mp 104- 10% [a 1203 -38.2 (c. 1.02, CHCl3); lH NMR (2SOMHz. -3) ir‘l.fC7.71 (nr, 4H, 

AMI, 7.37-7.30 Cm, 4H, ArH), 4.71 (cl, J = 8+8Hr, NH), 3.93 (dd, J - 4.8, ll.lHz, 1H. CH2). 3.85 

(t&l, J - 4.8, 11.4H2, lH, CH2). 3.55 (tn. lH, CH), 2.47 (st CH3Ar). 2.42 (a, CH3A.r). l.OS (d, J - 

7.3H2, CH3cH); IR (KBr) 3Mo,31oO, 29%. 1595,13SO. 1 l%o, cm-l; MS (cf) m/z 384 m. And. 

Calcd for C17H21NS20s: C, 33.25; H. S.Sz; N, 3.65; S, 16.72, Found: C, 53.32; H, S,S6; N. 

3.62; S, 16.79. 
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Syntheses of ~hstttutcd tetrahydropyndrncs 3929 

whicbvrswodwitbarrf~~~:i~NMR(ZSONHr,CDC13,tw,diuabaaartrhdwbkd 

due to cutrmru: coafamcn) a7.55-7.25 (tn. AM), 6.75, 6.60 uuf 44s (br#d r, PMXN), 6.304.ts, 

SAS-s.SO 8nd 3.30-s.17 (t4 2Y cHIcH),4.30420 (m. w), 3.8@3.30 (m, 2H)* 3.25-3.10 (EEL. lH), 

28U225 (m, IHI, 205-1.66 (txk 1H), I.40 -1.20 (m. 9H). O.lS and 0.05 (s, 9% CH3Si). 

To a solotim of 23 (3bg. 8ljLmDo in CQCl2 (0.3mI.j u O°C YU eddal BP3+t20 (3&g, 

0.2SmtlBtA) and the & wumiinuibsdu@CfaSh. TbcItactiocrwasqtaa&Wbyuldiag1~ 

NtOH(imL),allUWdrr,~t0lXXlCU oenparanrurdtht~phve~amrccdwiiha4a3(3x 

SmL). l’k comb- -uric cxtncts rat wuhcd with brine (SmL) UK1 dried ovtr K2CO3. 

C~~mtioa~tvtaytllmroil~icbwufolwdtococtrirtota1:1arix~droc-Uudnu-TS(rs 

determined by capillary G.C. at~llyrir~~), Separation by flash chr~~my (sUea gel, 20% 

EtOAciUcxue) gave -7mg(35%) of e&t i- (708 cxxnbinab yield): Cir isomer nr-24: lH NMR 

(2SOMHz. CDCl3. signals bro&ncd by hindued rowcion about the c-&t) d7.45-7.20 (tn. SH, PhH), 

6.W-5.90 (tn. ZH. CH-CH), 3.60 chord s, PttCHN). 4.78-4.71 (tn. CH3Qpv). 4.23-4.08 (m. cH20), 

2.53-2.44 (TV& lH, -CHW2), 1.99-1.90 (m, lH, =CHCK2), 1.34498 (a. 6H); IR (CCQ) 2975, 

1696, 1304, 11#cm,l; MS(G) azh 246 (NH?; MS(El) mlt 245.14219 (72%. 245.1411 c&d for 

ClSH19N02), 230 (14%). 216 (65%). 199 (27%). 172 (43%). 120 (100%). 115 (S4%): 7icw i- 

rue-25: lH NMR (2SOMHz. CDCl3, signals btoadtncd by hindered rotation about the carbamatc) d 

7.34-7.17 (m, SH, PhH), 5.77 (m, ZH, CH-CK). 5.07 (broad I, PhCHFQ, 4.19-4.11 (at, CH20). 

4.08-3.93 (tn, CH3CHN). 2.70-2.61 (m, lH, CH2-Cl-I-), 2. W-2.05 (m, lH, cIIz_CH-1, l.# 1.05 (at, 

6H); IR (CClS 2979, 1699, 1311, 1104c& l HS(CI) mlr 246 (MH+); m/z 245.1422 (66%. 245.1411 

c&d for ClSH19N02), 230 (20%). 216 (lWIbAl99 (411%). 172 (77%), $30 (85%). 1 IS (3346)s 

Chrmkrl Cort&tlwt Studies: Rertkm of rue-16 (Wml, O.OSmm& et toort3 temperature 

with kfuylbomidc (7.9m& O.OSmmoi), THF (0.3ttU md Mt. qtieaus K2CO3 (O.lmL) grve, after 

workup, a product (S+6mg, 46%) that was identical in 111 respects with rue-19. Likewise, reaction of 

rat-l5 with bcnzylbranidr pw a poduct that wu not idcnticrl with m-19. 

Reaction of rue-16 (9.2mg. O.OSmmol) with ethyl chfotoforaortc (l’lmg, t6mmol) in THF 

(0.41nU gsvc a ptxxiwt (8.8mg,68%) that was idcttrial wilh nc-2S. Likewise, rot-U gave a pm&r 

thu was identical with m-24. 

Raduction of rnc-2S (1Omg. O.MnmoJ) with L.iAUQ (3.kzy, O.O!kmvA) in 7IiF (0.2mL) gave a 

product ha wm icknrkd to nrc-22. Likewise, nr_U gave a pmht that was ncx idcnti to rm-22. 
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