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Absbrrct: Fotu@chylamiwabhole were &riyedfio# (+)-$enchone in pw steps. Tlrcy were resohwd with (+)- 
and(-)_maricacid.tkn condbedwith N~addBbnuyluurfdlnucdby~g~m@fwrl 
aspmyi~enc~c~. By tk ewdutibn qf their tohe. odj (ZR. 3R)-awhdcohd showd potent snwetness. 

Since the original discovuy of aspartame 1 in 1969,’ a large numba of analoguca have been prcjxid 

by many gmups~seeking moTt stable and mart potent dipcpti&s. In particular, fcnchyl esters of ~dspartyl- 

D.LaminOmdcmiC acid 2a and L-aspartyl-2-furylglycine 2b arc known to haua’a high swectn~ s poteacy*3 
Their sweetttem? were r10000 times mote potent than sucrose. However, these compounds #III? unstable far 

practical use because the ester part ir lab& to be hydrolyad. To improve the chanical stability, we changed 

the ester unit to aminoalcohol 3. We now report that one of the stctrcoisomcr of 3 showed intensive sweet 

taste with enougfi stability for practical use. 

Treatment of (+)-fenchone 4 with methyltriphenylphosphonium bromide, followed by the 0x0 reaction4 

with a rhodium catalysts gave an I@ isomcric mixnue of the fcnchylalcohol 6 (Scheme I). Fractional 

distillation6 of 6 gave the a isomer with high purity, which was oxidized with pyxidinium dichromate @DC) 

to afford the fcnchyl&cetal&hy& 7. Subsequent reaction with nitmethane gave the nitroalcobol8, which was 

mduccdwithRancynickcltof~adiastcromkc mix-of% theratioof9a:9b:9c:9dwas&tcnnincd 

by using a capillary GC ( PEG-FIT column: O.lScrm. 0.2SmmlD x 25m ). TIIC isomer was successfully 

separated as shown in Fig. 1 by resolution with (+) and (-)-tar&c acids followed by repeated ~~~~stallbzation 

thus affording 9a - %I but the yield was unsatisfactory. 
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Scheme I 

Sauchneof9aand%,and9cand 9dwcreassigncd2hreo anderyrh0,mspcctivcly,onthckuownbasi8 
thxt the NM&I spears of pminoalcokols have been shown to exhibit a hrgcs (ca. 6Hx) vkinal aqkling 

buwccn thr!N-CHmclO-CH far 

thelh?w i#amrdP 8ma&lr(ca. 

4%) in dre ayrhm cue7 (Fig, 2). 

mkabdutcd~ofthc 

amilld&olswlladmRinnbdby 

x-ray CryStall~hic analysis of 

the N-p-bmmobenxoate of 9d. 

to have the (2R3S) cunCgurati0n.S 

‘Ibe N-phambemy- 

derived fmm 9a by oxidation with 

tkpDc waspmvcdtobcidcntical 

withtheaminoketonc deri~fmm 

9d by the same oxidation. 

m absomccolIfi~of 9a+ 

9b,and9cwcrc thusassigned 

(2R,3R). Wh3Sh ami (=,3Rh 

respmivcly. Fig.1 Rosolutlon oi Fonchyl Mnomkoholm 



Theamiamk+ob9a-W~rucoedwirhN-crubobetuoJry-~ acidp-bmzykstceallddepotbded 

by hydqenolysis to M the respective tzaspartyl-f lla - lid. 

Fig. 2 
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By the evaluation of their taste, only L-aspnrtyl-fcnchylaminoalcohol 118. having the (2R,3R)- 

amfiglmtkn$ showalsweetnesrwhosepotulcywasl25oOIimesgxeaterthanthatofslluosc.9 

Highly hdnsively sweet mokcuks was suggested to have both hydrophilic and hydraphabic m in 

their saucturcs.l0 We assume that the hydroxy group in this aminoalcohol lla acts as an ancbor which 

allows the hydrophobic fenchyl group to fit into hydrophobic binding sites in the taste receptors.lt 

Comjround lla is very stable in aquews solution. 

Adcnowledgem8xtt. The authors thank Roftssor C. Kibayashi, Tokyo College ofpharmacy, fix his 
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Amine CQ&lq e c0nv.u 
1 co2(co)s pyridint 35135Kglcm2 120°C 8hr 92% 
2 Rh(CO)Cl(PPh~h pyridinc 35135KgIcm2 1uPC 5Ohr 75% 76 ::z 
3 Rh(COD)Cl : 2PPh3 Et3N m5OKg/cd 105OC 16hr 45% 7 54/46 

The Hdipak No.2 filling was used. 
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8. X-ray aysul data of N-p&nnotwzc&e af 9dt 

mp.139 -14VC (be nacnacyclobcaane), crystal size: 
0.6 x 0.4 x 0.3mm,C~&&NBr, Orthurhombic, 

space group wwl* zal, a=l4.5w (1 l)A, 
b-28.613 (17)A, od.l;ti9 @)A, ~~90.00 (8)O, 

fk90.00 (lo)", ~9.99(5)",V=2559.7 (4.4)A”, 

De 1.2628gkm3. p fm CuKct=14.6cm-1. 
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AFC-SS difkawmctcr. 1386 unique ~flcctions wcm conside& and used in the analysis. 
The structme was solved by the MULT 84 m&at. The R and Rw factors were 0.0955 and 0.0972. 

The supplementary materials is deposited at the Camtigc Crystallopk Data Ccntre. 

Swcctncsr ptcncy of (2R,3R)-fenchylamiioalcohol twcwner derived from (-)-fen&one was 2100 
lilIlCSgreaterthanthatdSUcroSe. 

Ariyoshi. Y. Agr. Mol. Chem.. 1976.40.983. 

To &cidatc the hydrophobic binding site in the taste rcccPtor, th~co&amation of three swetcncrs, 
Aprtame 1. L-Asprlyl-D.L-aminomalonk acid dics!cr 20 and L-Asparly~l lla, ir shown 

below using Newman Projections. It is exPected that the (2R,3R)- confi~on of lh is perceived BS 
sweet. 

Data for rc~rcstmtative compounds. 5: bpss 8283”~. [a@ =+SL~O (~-12.~~~13). IR (~rsat) MWC~-~.~H- 
= (4ooMHa; -3) 8 la 1.07 and 1.18 (each 3H, SH3). 4.53 and 4.6O (each lo, a, okfkii). 6: bp2 94-96~. 

[a]$ =-55.6” (c+.7& EtOH). IR (neat) 3320 cm- l. lt-MMIt (~MHz. CDCl3) 8 0.89. 0.96 and 1.04 (each 3H. 

I, CH3). 3.52 - 3.57 md 3.63 - 3.67 (each 19 m. C&OH). 7: 

1725cm-*. 

bpr 65oC. [a]$3 =-47.3O (&!.OS. CHCl3). IR (neat) 

lH-NMR WOW CDCl3) 6 OMI, 1.02 and 1.03 (&II 39 s, CH3). 2.39 (2H, ddd, J 43.9, 17.1.2.3~~. 
CIQCHO], 9.81 (1H. GHO). 8: bpl 130 - 135°C. IR (neat) 3400. 1550ur1. !k oil. [(+)-m mp.l%-199 

bc blr.+ =+9.43” (~.5Ji~O)l. lH-~ (4OO~CDCi3) 6 O.fB. 0.99 md 1.015 (eclch 3H. s$ZH3). 1.12 (3H, d, 

Jd.4 Hz, C.&O. 2.81- 2.83 (lH, bd& J-6.5Hz. C&N). 3.15 - 3.19 (1H.brd.t. 14.7Hz. C&O). !Ib: ~~L~H-NMR 

(m=. -3) 8 O.Wl.03 and 1.04 (d 3HsCH3), 1.12 ( 3H. d, J4.SH2, C&@-IF& 267 - 2.73 (1H. brd.t, J= 

6-m. CH-@II. 3.12 - 3 17 (lH.ddd. J110.7. 6.7, 1.4H2, C&O). !Jc: oiLIH-NMR (4ooMHz. cDc13) 8 091.0.99 
and I.05 (=MH, s. &3), I.00 OH. d. J4.3Hz, CH3CH-N), 3.05 - 3.06 (lH, brd.d. J=3.OHz, C&N), 3A5 - 350 (1H. 

dt, J-6.9.3.OHz. C&Oj. 9d: oil. I(+)-ImtaraW mp. 195 - l%oC , [aID - -7.780 (~0.2. H20)]. kI’fMR (4OOMHz, 
cDQ3) 6 O-86.1.03 and I.05 (c=h 3H. 8. CH3). l-03 (3H. d, J=6.3&. C.&CHN). 2.91 - 2.98 (IH, dd, J45.9,3.1Hz, 
C&N). 3.41 - 3.45 (lH, dq. J=10.2.3.1. l.SHz. C&O). loa: viswua liquid. lH-NMR (4CNNlHz, CD3OD) 10.84, 
1.01 and 1.04 (each 3H. s. CH3), 1.15 (3H. d. J4.7H2, C4CH-N). 2.7 (lH, dd, J=17.2,4.SHz. At#SC&), 3.10 (lH, 
dd. J=17.2.45Hz. 1+ppwH2). 3-47 (1H. dq. J=6.9.3.OHz. CH-N). 3.91 - 3.95 (1H. m. C&O). 4.5 4.60 (lH, m, 

Aspa*ifI. LOS - 5.16 (4H. m. 2xCH2Ph). 7.36 (IOH. a?s, AmmH ). 118: mp.134 -136T. [ae ~11.63“ (cll.0. 
MeoH). lH-NMt W’OMEk WOD) 6 0.91,099 and 1.04 (each 3H, s, CH3). l.l9(3H, d, J=7.1Hz, C&$X-N), 2.56 
W. dd, Jsl7.4 89Hz, Asp&cIIz), 268 (1H. dd. J=17.0.5.2Hz. A@-C&). 3.46 - 3.52 (1H. m, CII-N). 3.93 - 4.02 
(lH.m.C&Q. 4.05 (IH, dd, J4.9,5.2Hz, Aspa-Ca. 
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