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FIRST SYNTllESlS OF OPTICALLY PURE a-AMINO AMINE AS ASYMMETRIC AMINO 

TRANSFER REAGENT AND ITS USE IN ASYMMETRIC MANNICH REACTION 

Division of Syntktic Ckmimy and Biological Ckmhy, Grahate School of Engineering, Kyoto University, 

Yoshida~ Sa&o. Kyoto 6&5-01, Jqpn 

sm: An optically pun aeamim amine was first synthesized fiom Glysine utilizing anodic oxidatim as a key 

step. andi~usefulnesswasexemplifiedbythcasymmetricMannichreactientogiveopticallyectiveBaminoacid 
tsters. 

Asymmetric tmnsfcr of amino group frwm amines substituted with chiral auxiky is a convenient synthetic 
route to new optically active amino compounds’ but there have been few methoda to fulfill some conditions 

descritxd below which would make this route mum convenient. Namely, it is desirable from a synthetic viewpuint 

thatstattiagqicallyactiveamincsa!J -damtrolpoupamcasilyavailableufcanbcprepaFcdwithcanplete 

opticalpurity, theaminolransfcrmactiontakcsplacecfCciently, thexemovalofchiralauxikyiseasilyachievablc 
bysimpIe~ratthelaterseageofthemursferrtactionsequence, andthechiralauxikyisrecovuedaftc.r 
the amino tmnsfer reaction. Such amino transfer reagents t~%~tly exploited m a-oxo aminer 1 such‘as O- 

protected glycosylamines.* On view of the successful tesulta using 1, a-amino amines 2, N-analogues of 1, 

mightbee~tobeusableinasimilarwayas1aresmoreefFicientaminotrandernaecntsthanlbecauseof 

thepoasibilityoffaci.le8lIWuralmodificationof2. Thmhasbeen, however, no plucc&ltofopticauypure2. 
Thispapa~~afirstsynthesisofanopticallypurea-amino~whicbiseadly~utilizingaaodic 

oxida&mandcanbcnegenuakdafteraminotran~reactiw. 
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Our appmecb to prepaxe optically active 2 uses our previously reporkd an& a-mcthoxylatioo of 

carbamass 3 which gives a-methoxylatcd carbamatcs 4P Lewis acid treatment of 4 in the presence of 
trimcthylsilylaxide followed by hy&ogcnation of the products, or-amino azidcr 6, gave a-amino amincs 7 (es 1). 
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For the preparation of optically active 7, we first saxlied the stcmxeiectivityinthcinuoductionofazide 
gluuptoacyliminiumioasssincct& nabochemistryofc~a~of7wasdctcrminedutbestagcofthc 
iauodmionofllddcgroup. Tbemultsconcerned with anodically PrepaFed a-methuxylatcd pymdidk ad 

piperidine~~~9,ardl~rre~iaT~~lwhich~fsuthc~~ ofazidegnmpto 
=y~~~dcdvbd~piatridineda#~~poaPpkce(nms5.6). whi!etbcimmdu&m~ 

pyrrolidincriagwasnot stueo!Rktive (nm!! l-4). 

Tablel.Maner##electvitydInaoductionofAzidcGrwp 
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a)Thc9srroduP~maotdewminsd k)Tbcrati0ofctbtcmii wasdctmiibyGLCorlHNMR. 
c) SnQ was used BS Lewis acid. d) B&*OEtz was used. 

Since we obtained a single storeoisomer 13’ from 10, we tried the hydrogenation of 13 to get an opticaJly 
pure a-amino amine 145 (eq 2). The purity and absolute stereochemistry of thus obtained 14 were dctennined at 

the stage of the Schiff base 1S5 which was prepared by condensation with bcnzaldchydc (cq 2). The result of X- 

ray analysis of 15 is shown in Pig. k6 

N3 H2 b NH2 phcHq 
-H20 

(2) 
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As an application of this optically pure Cr-amino amine 14 to organic synthesis, we tried the asymmetric 

Mamtich reactilnt since the reaction might affotd phalmaccudcauy intcn%ing OpticaUy rtive ~amino acid tstu% 

Schjffbasc 15 derived from 14 smoothly ~tactcd with dimethylkctcne silylmtall6 in thc.pa#eslce of kwis acid 

to give the coupling prodws 17 (eq 3). It was nuticcablc that acid ueatment of 17 in methrnal qtumitivcly 

~~nwaad1owithoutMylooraftbe~~~praitytogerherwith~amiaoEcid~18. Theresulaofthc 

Man&h maction carried out under a variety of conditions me summaxized in Table 2 which shows enough high 

smzoselcctivity (72988% cc) in the Mannich mwrion. 
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Table 2. The Man&h Reaction of 15 with 16 

R’ Temp. Solvent Lewis Acid Yiild (‘16) =(W 
eo of 17 of 18 

1 16a hk#ii Me 0 CH$12 z&l2 17a (23) 18a (72) 

2 16a 0 EtzO/CHzCIzb) zttaz 17a (67) 18a (80) 

3 16s -78 Et20/CH&!12 b) z&l2 17a (93) 18a (88) 

4 16a -78 CH2Cl2 TQ 17a (79) 18a (80) 

5 16a -78 CHzC12 B%OEtz 17 a (50) 18a (85) 

6 16b t-BuMc$X fi 0 Et20/CH$12b’ tic12 17a 05) 18a (79) 

7 16c MesSi t-Bu 0 Et20/CH2Clzb’ tic12 17b (48) 18b 0 

a) l'lu, cmmtiomcrk excess was determined by comparison of the optical rotation of the authentic Ma, b (see ref. 2~). 
b) Et20tCH2C12=d/3 

On the bases of the absolute stereochemistry of 18 (the predominant isomer, S configuration), we can 

postulate an intetmediate in the reaction of 15 with 16 as shown in Fig.2, in which 16 may preferentially approach 

from the sterically less hindered side, i.e. the Re side of the Schiff base which may be coordinated with metal of 

Lewis acid. 

Although the application of amino transfer reaction using 14 to organic synthesis is at present only the 

Mannich reaction via 15. the results shown in Table 1 and the reproducibility of 10 suggest that 14 is usable as 

efficient asymmetric amino transfer reagent. The structural modification of 14 to improve the stereosekctivity of 
the amino uansfer reaction is now under the investigation. 
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M=Metal 

Fig. 1 ORTEP Drawing of 15 

Fig.2 Plausible Intermediate 

in the Mannich Reaction 
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4.sawas 
(b; 90 9r 

pa& by a pm&ure described in the litcratu~.~~ Sb&d were prepared by conventional methods 
by acetyl chloride with pyridine, c; 100% by plvaloyl chloride with 4-dimeth+ninopyridinethylaminopyridine, d; 65% 

by r-bu@dimethylsilyl chloride with imidszole) from methyl 4-hydmxy-I-methoxycatknyl-5-mcthoxy-2- 
pynolidkauboxylate which was anodically pmpsrud iknn methyl 4-hydroxy-1-methoxycarbonyl-2- 
pyrrolidinec&oxyIate (70%). The preparation of 9 and 10 from L-lysine derivative 19 was c&cd out as 
follows; anctdic oxidation of 19 in mtdnutol. acid treatment of the ox&ion product in methanol, and heating 
the product, successively, gave enecsrbamates 20 (40% overall yield). Addttion of methanol to 20 (MeOH& 
TsOH) afforded 9 (SO%), while the mduction of 20 with NaBI- in methanol followed by acid catalyzed 
addition of methanol to the reduction product 21 gave 10 (86%). 

NH 

1) -2e in MeQH 

C$Mt 2) H&Z04 in McOH 
COzMC 3) A/NH&i 

CG$ie 

19 20 21 

5. 13; @#%4&10 (~1.45 in MeOH), 14; @lh”-5.36 (Cd.05 in MeoH), 15; [alh”+8.40 (ocI.41 in CHCl3). 
6. Crystal data for 15, mp 184OC.t N=244.0. Chth~bic. space 8roupP2t212t. a-10.382(2), br11.871(3). 

c=~o.wz(~)A. V11277.1 (5)A3, 24. Dc=1.27gkm3, and p-O.SOcm”. Atomic c-, bond lengths and 
angles, and thumal parameters have been deposited at the Cambrid8e Crysmllogmphic Data Centm. 
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