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2-Substituted 1-acyl-12-dibydropyridks 4 an useful intermediates far the preparation of natural 

products, such as pipcridinc.~ indolizine,2 quinolizidine.3 or ckdccahydroquinoline4 aWloids ; also of 

piperidine cartnhydratc derivrtives.5 Comias devised a gcneml and useful methodology for the asymmetric 

syntbcsis of type 4 dihv8 : the chid pyidinium salt 1 was pmpand in situ from 4methoxy-3- 

(triisopropylsilyl)-pyridiae and (-)-8-phcnybnenthol chloroformatc.‘W Rcacticm of 1 with iuvIgx gave 

dihymppyridone2inhigbyicldandhighcIc.~flrechiral~andthe~ylgmupware~6rom 

purified~~2withoodiumme~llaadoxalicacid~giveennntiopurt~~e3. 

N-protection with ClCOZBn followed by reduction (NaBIU, CeCl3) of tk carbonyl and dehydration (I&Cl. 

DMAP) lad to tk cnan&mukally pure dihw 4 in good yield (60-8596) (Sckrne I).6 
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We describe he&n a simple alternative to Cunin’s pro&me : replacement of the (-)-8-phcnylmenthyl 

group by Seebach’s less expensive chiral oxazolidinc auxilky (2ZWs) 5 did no longer muhe the bulky (and 

expensive) tiacpropylsilyl gmup as a at& hkhancc far the asymmeaic C-alkylation skp ofpyridhium salt 7. 

OxazolidimSwss~~L~aad~~~aradias~mixture(ratiocu. 1:l) 

acaxding to Seebach’s pmcahue.9-11 Won of 5 with phosgcne led to two diaammomers ( ratio cu 98:2 ) 

lkom which optically pme 6 was isolated in high yield (91%) afmr only ore aystallizatiozt. IH-NMR nuclear 

Overhauser Effect measurements demonstrated that 6 appeared exclusively in the cis configuration. a result 

which had also been obacrved by Seebach with the N-formyl analogize of 6.11 Treatment of 6mcthoxypykiine 

with 6 led to pyridinium salt 7 which when teacted with McMgI, and finally with HCl, led to crude 

dihydropyridone 8 having a de of 95 96 (according to HPLC). A single recrystallization led to 8 as a 

homogenous chiral compound in 74 46 yi&L 

Methyl (2R,4S)-2-(t-butyl)-3-chlorocnrbonyl-(l,3)-oxa~lidine-4-carboxylate 6. - To a stirred 
soln. of oxazolidine 5 (17.36 g, 92.7 mmol) in CH2Cl2 (350 ml) kept at -15OC was added -wise a 1.93 M 
soln. of COClz in toluenc (72 ml ; 139 mmol). E@N (16.8 ml. 120 mmol) was added dropwise and the maction 
~~lefttowarmuptohAftg2hN2wa9bubbled~tfieleaEtion~in~tolMnoveexctssof 
CXXX The solvents wem evaporated and the rtsidue was puritkd on a silica gel cohunn (AcOEtkyclohexane 
3:7) whereby 6 was elurcd (22.11 g ; de = cu. 96 % ticcod@ to tH-NMR). After rcuysUisa&n in n-pentanc 

6 was isolated as a single product (21.1 g ; 91 46). m.p. = 76.5-77.5’C ; [a]% = - 32 (c = 1.0 ; CIiCl3).12 

Methyl (2R,2R,I’S)-3’-[2-methyl-4-oxo-l,2,3,4-tetrahydro-l-pgridinyl] carbonyL2’+butyl- 
(1,3) oxazolidine4-auboxylate 8. - To a stirmd soln. of 6 (7.50 g ,30 mmol) and of anhyd. NaI (9,O g, 
60 mmol) as a suspension in anhyd toluenc (120 ml) 4-mcthoxypy1GG~ (3.28 g, 30 mmol) was added under 
Arandthcrcactioamixeunlcfttorurctfor5datn~rtsultins~wasdiluttdwith380mlanhyd.toluene 
and cooled to PC!. To this slightly hctuogenous soln. was added dzopwisc a 2 M aoln. of McMgI in anhyd. 
ether(49mmol).Afaer1hthenacti~mixauewasletttowarmup~o;~aftcraaorher30min10%HCI(1U) 
ml)wasaddtdandtbeaq.phestwrurex~withEOO(3x100ml).Tbecombinedorganicphastswcre 
washed with sat. NaCl soln. (2 x 50 ml), dried OVQ MgSO& and the solvents evaporated. According to I-PLC 
(DAICEL CHlRACBL ODcohunn ; n-hwranJiRoH 9Ozlo;3OOmnw~;mtloofthcspeciauypEpared 
dias~someric1:1mixauc:845:869;17.3(8)aod#).4(miwr~somer)min)therracaonmixauchada 
de of 95 46. It was mcrystallised from i-&z0 to yield 8 ; the mother liquors were purified by flash 
chromatography(A~~~l~l:l)andracrystallired(iPr20)toyieldagecondcmp~8.CoorbinedyitM 

of 8 : 7.20 g (74 96) ; m-p. 157.5-159oC.12 

Acid hydrolysis of 8 led to the mmoval of pivalald&yde. At pH=l 1 the resulting primary alcohol, which 

was not isolated, induced intramolecular cleavage of the urea functionality leading thereby to enantiopure 

dihydropyridone 9, [a]m~ = + 495 (Scheme 2). This very enantiomer 9. [aPoD = + 462, has also been 

obtained by using Comins’ method, i.e. via methylarion of 1 (R=Me)( overall yield from 1~74%). and proved 

to have the (2R) co~Sgumion by X-ray analysis of the crystalline intenucdiak 2 @=R’=Me).l3 

(2R)-2-Mqthyl-2,3-dihydro-lH4-pyridone 9. - A suspension of 8 (5.49 g. 16.9 mmol) in 50 % HCl 
(60 ml) was stirred overnight at R whereby a homogcnous S&L mwltcd. Aftcrevapmatioo OhHCl and Hz0 i. 
vat., I-&O (30 ml) and some pellets of NaOH were added until pH==ll. After 2 h the reaction mixture was 
neutraliscd .with COIIC. HCI, and extracted with CH2Cl2 (6 x 50 ml). The organic phases wit dried over MgSo4 

and evaporated to dryness yielding 9 (1.85 g, 98 %) as a yellow oil. [aI% = +495 (~~1.4, CHCl3).12 
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i) CCCl2. recrystallization ; ii) pMeO-pyridine. Nal; iii) Meh4gt ; 
iv} 10% HCI, recrystaitization ; v) 50% HCI ; vi) NaOH 

B-side reattack 
I p-side 

FIgtat 1. Minimun aneqfy wnfixmafbn of pyridiinium salt 7 accwdhg 
dp the Mohmdiw SWns CerimDrei&g Ilpmgram. 

When 7 was reacted with PhMgBr a-phenylation occmmd in moderate yield (69 96) but with high d.c. 

(ca. 92 96 aocarding to tH-IVMR). The reason why such pronounced diastexeosc lections are obtained in the 

absence of any trialkylsilyl group may have to do with &elate control. Molecular modeling ofpyridinium salt 7, 

using the Mole~~ular Simulations cerius-Dreiding XI program led to the minimum energy conformation as 

indicated in Figure I, the &hcdd angle between the urea carbonyl and the pyridinium ring being cu. 600. If we 

assume chelation control to operate, the urea carbonyl tethering MeMgI or PhMgBr, then (2R) configusation 
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follows as in&cat& in 8 for the methylatcd paodun Gnuins had pquscd a similar intaprutation in one 

instance : na~tion of (triphanylsilyl) magtmkum bmmidc with a type 7 4-mcthoxypyridmium salt (B* = (-)-8- 

phenylmenthyl) - i.e. a pyridmitlm salt which was &void of the trialkylsilyl group - led to a m d-e. 

(96 46) too. As a working model fa this “pccuhar mechanism” Cornins pqxmcd chulam amtrol which he 

hinduraI ~sidc (Figure 2). Jf the alkylating agent hucamus chulatal to the uma carbunyl - which is obviously a 

bettcrligandthana~~corbonyl-tbcnitsitsontapofcarbonatomC(2),andrddstoitsccordingtoare- 

appToach,leadiagthereby~o.Albeitdreaboduaeooatiguiationdthemajorpbenyl~~~isnotknownyet, 

wcbelicveitisaBoformcdaccardingtothuabovedcscribaJ ch&tuumtrolcd re-approach m&anism.lS 
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