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SYNTHETIC COMMUNICATIONS, 23(17), 2485-2488 (1993) 

ASYMMETRIC SYNTHESIS X V M .  STEREOCONTRO1,LED 
SYNTHESIS OF c(-SUBSTITUTED-2-FURFURYLARlINES VIA 

CHIRAI, INTERMEDIATES * 

Liu Shikui, M i  Aiqiao, W u  Lanjun, Jiang Yaozhong’  * 

Chcngdu Institute of Organic Chemistry, Academia Sinica, Chengdu 61001 5 ,  P. R .  China 

Abstract: The stereocontrolled synthesis o,f ( R ) - a - a l k y l - 2 - ~ ~ r ~ f r y I a ~ 1 i i i e s  

( 5 ) ,  usinR (-)-2-hydroxypinart-3-one ( I )  as a chiral auxiliary, had been slud- 

ied. 7’he e .  e values o,f ( 5 )  were 91.4- > 98%. which determined by capillary GC 

(stationary phase: Chirasil- Va l ) .  

Optically active a-substituted-2-furfurylamines (5) are important alkaloidal 

analogues, and their conversion alkaloids’ and amino acids* has been developed. 

Especially this class of compounds has been employed in the intermolecular 

Diels-Alder reactions of [urans3. Further application in the synthesis of natural 

products and bioactive compounds would be considerably stimulated if homochiral 

2-furfurylamines were accessible. The significant activities associated with furans 

have stimulated much interest in the search for new methodologies for the synthesis 

of this class of 

*The projxt supportcd by National Nature Science Foundation of China and Humboldt Founda- 

* * To whom correspondence should be addresscd 
tion of F. R. Gcrmany 
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el r( inEtOH 

z2.71(1.0~)* 

(9% 0.W 

-7.84(0.88) 

26.2 I (  1.31)) 

18.3( I .OO) 

I5.02(1.075) 

I .32(d.J = 9Il7~3ll),l.77(S.ZH).3.8R(m.IH) 

6.W(d.l= 3HqlH),6.2R(dd.J= I.XHz,l .BH&lH).7.2S(S,IFI) 

1 .OO(dd.J = 4Hz,41Iz,6H), 1.7I(S.2H),2. IO(m. I H) 

3.736.1 = SHqllI).6.0~m.lH),6.28(m,lH),7.35(m,lH) 

1 .XO(S,2H).2.SO(m.2H),3.96(U = 4.RHq IH),4.98(m,l H) 

5.IR(m,lH),5.75r(m.lH).6.l~(m.lH),6.2S(m,lH),7.3~m,l1I) 

1.35(m.lH),I .7S(m.l H).2.9qdd,J = 8.3Hq8.3HqlH). 

3. IX(dd.J = SHz,SHz. I H).4.20(dd,J = 5Hr. IH), 

6.W(d.J = 4111 111).6 29(q.l= S H q  llI),7.l9(m,211) 

7.28(m,ZH),7.3Wd,l= ZHqIH),7.36(q.J:= 3Hz.lH) 

Z.R2(d,J = 8.2H1 I H),2.87(d.J = 8 . 2 H q  IH),3.08(d.J= S.4HqlH) 

3. I3(d.J = 5.4Hq I 1~),3.77(S,3H).4.14(dd,J = S.4Hz,5.4Hz, 1 H) 

6.08(q.J= 4.SHqlH).6.2R(dd,J= 1.8Hz.l .RH~lH),6.78(d,J=7 5H42H), 

7.01(d,J= RHz,2II),7.36(dd.J= O.RHz,O.RHz,IH) 

a. Total yicld hascd on (3). All the compounds wcrc purificd by bulb-to-bulb and gave satisfactory 

analytical analyses and were characterized by spectroscopic means (i.r.,mass and NMR). b. By chiral capil- 

lary GC, stationary phase: Chirasil-Val. c. 'The density of concentration, g /  100mI. d.  Bascd on the re- 

ported rotations IR form: (a1 .-22.9 ' (EtOH)) 2b. 
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ASYMMETRIC SYNTHESIS. XVIII 2481 

Scheme 2. Schematic structure of lithium organic 

compound obtained from (+)-(3) 

(4) from (+)-(3) 

For these observations and our continued work on the asymmetric synthesis o f  

a-substituted benzylamines4 and a-substituted-(2-pyridyl)-methylamines5 via 

pinanone ketimines, we became interested in the development of new rncthodology 

to the asymmetric synthesis of  hornochiral 2-furfurylamines. Now we wish to re- 

port the asymmetric synthesis of a-alkyl-2-furfuryamines (5) by reaction or  alkyl 

halides with the pinanone ketimine (3) derived from 2-furfurylamine (2) 

The  asymmetric synthesis of  (5) was attempted in three steps starting from eas- 
ily accessible (-)-2-hydroxypinan-3-one ( I )  as a prccursor. Accordingly, ketol(1) 

was treated with 2-furfurylamine (2): in the presence of BF, - Et,O in benzene to  

give the chirat pinanone ketimine (3). Ketimine (3)was deprotonated using n-BuLi 

in THF a t  -78C. The resulting anion was subsequently treated with variety of 

alkyl halides to give the alkylated products (4), which were directly treated with 
hydroxylamine acetate, to obtain the a-alkyl-2-furfurylamines ( 5 )  in high 

enantiomeric excess 91.4-98% (Scheme 1, Table 1). 

From a mechanistic viewpoint, we may consider that the electrophilic reagent 

(alkyl halides) should attack from re face of the anion from the (-t)-ketimine 

which derived from ketol (I) ,  because of the strong cyclic chelation and n-lithium 

association, give product in R configuration (Scheme 2). 

Experimental: 

Pinanone ketimine (3): A solution of (2) (52.6mmol) and  ketol(1)6 

( [a1 -39.49 ,O.P.99%, 35.lmmol) containing boron trifluoride etherate 

(0.4mL)in benzene was refluxed for 2.5h. under &.The reaction mixture was con- 
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2488 LIU ET AL. 

centrated and the residue was purilied by bulb-to-bulb distillation to give 

ketimine (+)-3,yield 80%, b.p 130°C / 0.2Torr, ( a 1  3.77(c,1.54, CHCI,). 
IS 

General procedure of alkylation, followed by transamination: A solutton of 

n-BuLi in hexane (8mmol) was added to a stirred solution of (3) (3.36mmol) in 
THF (IOmL) a t  -78% by syringe under N,.After stirring for 2-3h, the halides 

(6-8mmol) were added and stirred at -78°C . IJntil the reaction was completed 

(monitored by TLC), 10% NH,CI was added. The resulting mixture was stirred for 
2h.) and the solution was extracted with Et20. The ether layer was washed with 

brine,dried over anhydrous MgSQ,, and evaporated in vacuo to give the alkylated 

products (4). To the residue 20niL of 0.5M hydroxylamine acetate in anhydrous 

ethanol was added and stirred for 24h at  room temperature (monitored by TLC). 

The solvent was removed,l0 mL of CH2CI, was added and the mixture was stirred 

for O.Sh,then liltrated.To the filtrate l0mL of 5% HCI was added, and stirred for 

Ph, then extracted with CHCI,. To the aqueous layer added K,CO,(S) to reach pH 

9 and extracted with CH2C12(5x IOmL).The organic layer was dried and evapo- 

rated. The residue was distilled by bulb-to-bulb to give pure 

(R)-a-alkyI-2-furfurylamine (5). 
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