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Absnrt - PhlO. either rkw or in oooj~tion witb RuCl (PPb ) is effiiknt for dshy- 
drogenrtioo of seamduy. rtinsrd mime4 to iminrr. Pb.K3 mbo’s~fectr oridrtive dear- 
boxybtia of phnyklaniac ethyl atar br to knxyl cyanid Md. Tk m6ct~8istic signif- 
ti of this kttmr tr8&or~~lioa. which ti wt occur with otJwr hypembot iodine 
oxidants is discussed. 

Thr oxidxtioo of amines to imti is not a vary freqwatly eacuuotcrcd ~tioo, and tha scope of the known 

procedures is f8lbct lihtd.’ Not&b recant @xcsptioa, ut b&d on oxidants such u the di-r-butylimiaoxyl ndical’ 

rod diphcaybebnium bb (trifluoror~et~~).’ A particularly iotersltiaa procadutt w-~ mportcd by MU&U.+ CI ol.’ 

which nIlon hi@ yield coavbnion of w rrniwr with r-bury1 hydroxide in prmsenca of I rutheokm QQ- 

1ys1. Since WC hul in previous work obwrvsd LOEM pvrlkl khviour between Ru cahlyrsd akzohol and hydroquioor# 

oxidations with t-butyl hydrmxida’ aad iodoayl brw~r (Ph.lO).’ w srtradtd our investigations towards a )cridl 

of unirm. We found that PhlO aboc or, kttttr. in presence of RuCI,(PP$)~ and molecuhr sieves tffazts cl- coo- 

vtnioa of tscandxry, &Xivated an&es 10 imiw, in 70-98s yield. The principal rusulb are sumrmrixmd in Trbb I. 

The strwturrl rtquirtmtnl for tJm ractioa is the presence of M actintiq pheoyl riol or double bond in a po- 

sition of the C-H bond unbsrgoiag oxidscioo (entries I. 2, 4, IO). IO tht ttmtocr of such rtintioa the mctioo dau 

not proceed. Typiu)ly. mtr&ydroquinoliDs k eotry 12) affords oaly I 5% yitld of qainoliw (&) in I2 h. and 3,4- 

dihydroisoquioolioe Qb_) does not further re&ct with exass PhlO, although a saull amount of isoquinolios alwxyl sc- 

compiaiu oxidxtioa of tetnbydruisoqutooline UI). Primary unioa ue &o rertive; however in this case the iorer- 

mtdittt iminm are hydrolyzed IR situ. rad only the corrcspoadin~ ketones 1Dd rldehydti trt idtmd ia modcmtt 10 

poor yields (entries 6, 7). The prcseacs of the Ru atslyrt locslentm the reutions, but oxidxtioa pnKdcdr xIso in its 

l bsanw, xlbait xt slower ram (tot&a 3. 5, I I). In this mpccf MO diffan from f-butyl bydroperoxida which coo- 

vert\ mom amines oJy io the presemze of Ru.’ On the other krad r-butyl hydroperoxide/Ru is x more powtrful 

oxidant than PhlO/Ru, since it ltso oxidirss tsWydroquinoline (dr) UM 3.6dihydroisoquinoliw (ZII to tht fully 

uouutized quinoline (&) md isoquinoliot. rapectivcly.’ 

The Ru-at~Iyrsd reline oxidation with PM0 could pm in rnslogy to thxt with r-butyl hydroperoxidt, i.e. ria 

a ruthenium-amine complex ubdtr#oin~ b-hydrid, elimination to l imiac-hydricloruthenium species which, in turn, is 

oxidiLsd by PhIO.“’ Altcmrtively. I Ru-0x0 eompbxt amid br iavdvsd which, after dehydrweartba of (be uninc, 

is rwtosnrsd by PLK). Our txperiamnt, provide no evidence in favor of OM 01 the other of thau mechrabms. 

7171 



7172 
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prt&lly (31%) converted to nitroknu.~~, but rbs# trraclormrtiom M of w prcmtive inturwt. ThOOXi&thOf 

amine3 to ax0 compouti pnxeeds however well with PhI(OAc),.” 
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EXPERIMENTAL PART’ 

Grnrrol: ‘H-NMR lpsctn war8 mruured It 60 MHz on L VU~AD 36OA or T&A cpsctromrter or at 220 (Vuha 

XL-200) lad 360 Mix (Ftruktr WH360). IR soectrs web obtaiti rid CHCI, lolutiom o( KBr pslbn an Perkin 
Elmur257or681 ~a.Ic(r+,spaw8ram~uredoaVuiioSM-l radEM-600mMrtP~~It 

70 aV. Columns of 2.3 m Lngh rod 3 mm w = mod for the GC urlyur. which wm curia4 m! ricba 

witb I Culo Erk 23OOAC mot oopobcd to L )(arbtt-hcLud 338OA intsyuor. or (0 a Harktt-Rckud 

Stt30 instruwot. 10 both ca0s. aimn ww rued u curier pl and rtrmt iooix8tioo for detsaion. 

The clbem~ owl 8oivsoa wed are from oomm4fchl LOU= u&m otharwirr Micated. 
dried when a- mrdioa to established math& 

Ttmy were pwifbd Md 

~dosybcrrrmc This oridrot wm syotbmimd from iodobenm~~ dichloribs:“ A mixture of iodobenxebe dicbioride 

(60 L; 0.22 mol). N+O, (U, I) rad 100 I of crmhed ies wore mixed until obtainment of I cmsm. NIOH (140 ml, 5M 
wm a&cd in poniom of 20 ml rob with mixlq dter rch tiilioa. Fir&y. the ~ioo titun wu ditoti with 

water (100 ml) aad rllowcd to s-d ovarei$ht. The pmcipitata wn filtsred. wahed with rotor U& ru~wotly. 

witb CHCI,. After drying in a daaieator over P,O, (12 Torr) 28.0 8 (S9%) of i&mylben~na wn obM as plbw 

cmwder. m.p. 2100(d). 

iodomcrric rra01ic~” 2% mg of iodosylbeazew were added to an Erbamq+er flmk cootaiaio~ H,SO, (10.0 ml, 

6N), KI (2.0 I), CHCI, (IO ml) d water (IO0 ml). After *tini* for 15 min tha mixturs wa titrstal with O.IN 

N%S,O,. Tbe~ sad-point. iodiated by decokrimtioo of the two phosr, wu racbsd &et rdditioo of 22.7 ml, which 

correspond3 to a purity of 98,4% of the hbylkazaw. 

Amrncr it5+ invirus: Tbs following comgouadr, umd es SukPIteu for oxidrtbn of for mfemnos prvgawr. w8m 
pmpusd by Literature procadwsl: Ciaaunyl aniline 0” vie rductioo of 1& imine a with NtiH,” and 3.4-diby- 

dro-iro-quiwliw m by oxidation of comme~ial 21 with Fremy’s salt.” The imiasr wem iobrpendeady tyotbai& 

vir conclensatioo: fi from aniline rod beoaldehw.w a from benzylamios ti beoaldrbyde*’ ti & from railiae 
rad ciooamic akkt~yde.~ 

Oxidafion o/ ctmhes fo iminrs, gt#ral proodura TO the W (I .O mmol) m io 25 ml of CH,Cl, wn 

added at RT and under nicrqun. 0.5 8 of mokcuhr sieve (4 A) md -0.21 mml of into4 m. RuCI,(IPh,), 

(9.6 ma. 0.01 mol) W-M ddsd wbea tiired. followed by I-4 cq. of PM0 aad 25 ml of CH,Cl,. Oxidrtioa #tartad 

upon vi#orow mynctic rtinin$ lad wa moaitomd by TLC and GC. At the tndd-point all of tbo ruspeedod PM0 wm 

dipolv8d and the re~tion mix- meat. lh flutist ww ftite& rod yiel& warm uulw by Gc urim mix- 

tum of kM)wo composition of indcpaodently m lafereaos com~unbc for detenniartioo d the rtsmme fr- 

torl.tl 

The imina were iroW by oolumo cbrwnrtmby n.od i&~tified by compuiaoa of t&r Ohpicrl& rglcrrO- 
scopic 619 with tbobs of iodsOsndeatly prepusd sampks. Tba corbditioar umd for tiysi3 ti irohtioa 8m sutn- 

mui& in TIble 2. 
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lmiw cdumo SaRderd lxiolrtioo 

lh cuboru20M,~ 2w Te- 
KOH 2%. Chromb G 

2h id. 

3.k DEGS 5%. Chroaworb G 

zp - - 

190. 

198@ 

TrkoSMe 

ococoeane 

A bx noutrel/CH,Cls 

Alox neutr8l/heuoe 

Silia gel/ethyl uetate 
(flesh chromet~ruphy) 

Oxidorim o/ Bp (abwur o/ mdrcvlcrr rims). tiny1 lhnlm ethyl wtm (6r) (400 mg. 2 mmol) wu oxidirul in 40 
ml of CH,Cl, with I eq. of PMO. R&O was compkte afur 30 min at RT. lod&eaptoe we.s wpvrted from the 
oaiderioa products by column chromuo~rep by (SiO,. CH,Cl& Afrer enpontion of the solwar. loo q of (1 mixtura 
of benzyl cyan& cbp) and ethyl pbenyl pyrunte (&J in a ntio of wk - 0.54 was obtibed. k wus irolecsd vie its 
2.4-dinit~opkoylhydrwone derivutive,” m.p. 133’ (Lit. 132.5-1333.” ’ H-NMR (CHCI,) of k (km form) 7.25 (5H, 

s); 4.30 (2H. 0). 1.4 (3H. 1). MS of 2.4-didtropbeoylbydnw derivative (C,,H,,N,O& 372 (M’. 2). 337 (3). II7 
(20). 91 (loo), 77 (17). 
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