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Oursynfhstkqproachtoland2~ ekboMknodl-anMno-tqcbfte xvknethvphasphbnicpdddielhylesfer 

(4),ascutMnedinScMne1. Keystepskckde: (a)prepuetbnof scekmka-~e1;(b)fpneMbnoftfm 

pn2mbsnxyi ester: (c) IostalMon of a suitable pho4phonemidegroup(for1)oresscondW ester lnkege (for 2): 

~(cq~Bw2h~anhydrlde. 
As our poinl of depamue(S~Qbe~~ was aMl&mwd w2hqcbhsxan&mboxaldehyde to furnish the 

ooneq~~nding imine. Additkn of diethyf phosphI@ then afforded a 5:l mkfure of the dtsatereomerk amines 15;’ 

unfortur~Mely, isomer sepamfkn by prepative HPLC Isl2cO gel (21 mm oolunn); EtOArvhex8nss (3%, 18 mumin] proved 

tOb~XCWdlrrglytWMiOWL TheneeeroFrlmmexpKmRwepamIbn~Irrb~~~~rk8~ 

ofa-smino~viaadatbn;WMhlumdbfkyfphosph2esfoscalemkcMafinglmiMs. Thfs&&h(!3cheme2) 

tumlsfmdthetarpetoompoundBwtlhexce2e~dkst eceosekdlvlty (>959b de), as dssa@ed in dsta2 elserrhero.8 

Scfmme 2 

In ths -@r-em study, lwdrcwm of the maJol komsr cl ‘Is mmcved me clwmux2la~, film the pllmary 

emine4.7@9 X+ayan#ysbdttwJdNfued~ ee2IMlImsdthedssiredRoDrqpatbn.‘cThuamhle01#pw8s 

next pro&ted as the ffuorenyfm#thoxycadxmyl (Fm6c)‘dedvative. We expected the carbrmate protecf&Q group to 

minimize reoemixatbn during the wtBsequent cog~fin!~ reaction. a technique anply documented In psptide synthesis. 

Phosphonk a&I 17’ was obtained Via hydrofysis oi 16’ in hot concentrated hydmchbrk acid. Treatment oi the 

monosodium~ofl7wlthoxalytchbrideendacatalytlcarountofDMF11folkwedbyreadknwHhpn2robemylsbohd 

furnished mcnoeeter 18’ after HPLC pur2katbn. The latter bItermediate in turn furnished phosphonochlor#ate 19. 

Atlelnpfstocoup&1ew2hseverafuyp@han derhMives.aswellaswifhsilnp&rprimaryamims,weretln2otq 

um. we belleve that smlnes mad w2h the phosphonochbMateInaway.whichpmdudesi3up2rghthededred 

serwe.t2 studies dlrMBd tamIds understanding the mechanMkbas&forthisareinpmgmssandwi2berefxMedhdue 

course. 
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9. (-)-4z cobdes6 oil; [a@ -52.20 (C 1.2. &xitolw); ‘Ii NMR (560 MHZ. coclg) 5 l&13-2.04 (m# 1 IH). 1.34 (nl6tq. 2.63 
(dd. Jw- 49 Hz. JHP- 14.3 HZ. IH). 4.14 (m, 4H); ‘% NMR (125 MHZ. CDCl$ 6 13.9, 16.2. 16.3.25.8.26.9.26.2, 
27.4,27.5,30.4,30.5,38.9,53.8 (d. Jcp- 145 Hz), W.l.8.l.5,61.8. 

(-)-IO: amo@how white sdid, mp 186-187 “c (deconp$ [a# -7.00 (00.73, CHCb); lH NMR (500 MHz, m 5 
1.05-1.21 (m, 5H), 1.55-1.90 (m. 6H). 3.79 (m, IHI. 4.10 (m. 2H), 4.23 (dd. JHP= 6.6 Hz. JHH- 5.9 Hz, IH). 5.05 (d, 
Jw- 8.1 Hz, W), 7.26 (t, J- 7.5 Hz. 2H). 7.38 (td, J= 7.4,3.0 Hz, 2H), 7.53 (d. J- 6.8 Hz. 2H). 7.71 (d. J- 7.5 Hz. 
2H). 7.66 (d. J I: 7.5 Hz, 2H). 6.04 (d, J- 8.6 Hz, OH); 19C NYR ($25 MHz, lBkO+) 3 25.57, 25.86,25.73, 26.3, 
30.3, 30.4. 38.0, 46.6, 52.9 (d, Jcp - 164 HZ), 64.6, 65.8, 120.0, 123.2, 123.3, 125.3, f26.90, 126.93,‘127.50, 
127.54. 127.6, 140.6, 143.7, 156.4: UV (EtOH) (A (nm) (c)] 208 (61,800). 265 (42,600). 299 (14,500). 

(+)-20: (minor bomw): RT 23.5 min; [a# - +15.3* (c- 0.47, EtOH); ‘l-l NMR (500 MHz, CHCb) 8 0.8&185 (m, IIH), 
3.33 (m. 2H). 3.95 (ddd. J- 4.5,10.7,18.5~Hz, IH). 4.12 (t, J- 8.0 Hz. IH). 4.35 (dd, J- 8.0,10.8 Hz, IH), 4.80 (dd, 
J-81). 10.8Hz. lH).4.80 (d. J= 10.7Hz. lH).4.97-5.08(m.3H). 5.54(brs. lH], 8.12(bfs. 1H). 7.00 (d, JI 1.8 Hz. 
IH). 7.08 (t, J- 7.5 Hz, IH), 7.15(t, J- 7.5H2. lH), 7.25 (d, J- 7.9 Hz, IH), 7.28 (1, J- 7.5 Hz, 2H), 7.33 (d, J= 8.5 
Hz, 2H). 7.40 (1. J- 7.S& 2H), 7.53 (dd, J- 7.8,10.8 Hz. 2H). 7.80 (d, J= 7.9 Hz, IH), 7.76 (dd, J- 2.0,7.5 Hz, 2H), 
7.98 (lx 8. IH). 8.W (d .I= 85 Hz 2H): 13C NYR (125 MHZ, CDC@ 5 86.6,25.7.25.8,27~.29.2.29.7,90.3,30.4. 
36.0. q.1. 47.2, 53.3 (d, Jcp- 154 Hz], 88.8, 86.8 (d, Jcp - 7 Hz). 109.3. 111.2. 118.7. 119.8, 120.0. 120.1, 
122.3. 123.7, 124.6. 124.8, 127.1, 127.2. 127.5, 127.8, 127.9, 128.1. 135.9, 141.3. 141.4, 142.7, 143.5, 143.8, 
147.8. 156.1. 171.8; UV (EtOH) [x(e)] 212 (382,000), 288 (213,000). 289 (94,000). 300 (58.000). 

(+)-13D: (m@r romrr): FIT 24.6 mh; la# - +24.W (c 0.44. Etch); lH NMR (500 MHz. CDC@ 5 0.46-1.64 (m. 1 IH). 
3.18 (dd, J= 9.2,15.0 Hz, IH), 3.3S(d, J- 15.0 Hr. IH), 3.81 (ddd, J -‘62.~1.0,17.5 Hz, IH), 4.13 (d, J- 10.5 Hz, 
lH),4.16(1, J-5.1 Hz,lH),4.U(dd, J=5.1.10.9&, lH).4.67(dd, J-6.9.12.SHz. lH).4.71 (dd, J -5.3, ll.OHz, 
lH).482(dd.J-7.l,12~Hz.lH),4.93(m,lH).5.50@rs.lH),8.7l(brcl,lH),6.tB(d.J=2.2Hr,lti),7.05(ddd,J 
I 2.5,5.2,7.9 Hz, lH), 7.30-7s (m. IOH). 7.59 (dd. J= 7.4.17.7 Hz, 2H). 7.64 (dd. J- 7.5, 19.0 Hz, 2H), 9.06 (d, J- 
6.7 Hz, 2H); ‘% NMR (125 MHz, CDCb) 6 26.7,25.8, 28.0, 28.1, 29.0, 30.3, 30.4, 38.0, 47.4, 52.8, (d, JCp- 151 
Hz), 66.0. 86.5, 110.0, 111.3, 118.6. 119.9. 120.1. 120.2, 122.4. 122.8. 123.7, 124.6. 124.9, 127.3, 427.7. 127.9, 
128.1, 135.7, 141.3. 141.5, 142.5, 142.6. 143.5, 143.9, 147.7, 156.2, 172.0. 

(+)-2: yebs~oil;[a#=+27.5~(~0.38, EtOH);1HNMR(SoMHz,CDCb)Sl.00-l.20 (m,5H), I.551.75(m,8H),1.91 
(t, J= 7 HZ, 2H), 2.25-2.90 (m. 4&t). 3.22 (dd. J- 8.6,18-S HZ, W). 3.37 (dd, J= 3.5, 15.5 HZ, IH), 4.14 (ad. J- 8.7, 
13.0 Hz. IH). 4.53 (dd, J- 7.5.13.0 Hz, lH), 4.59 (ddd. J-4.4,9.7,19.3 Hz, IH). 5.11 (td. J- 3.5,8.8 Hz, lH), 8.94 
(8. br, IH), 8.99 (d. J = 8.7 Hz, 2H). 7.05-7.20 (m, 4H), 7.25 (bf 8, lH), 5.29 (d, J = 8.0 Ht. 1 H), 7.42 (d, J- 10.2 Hz, 
IH). 7.58 (d, J- 8.0 Hz. IH), 8.04 (d, J- 9.7 Hz, 2H). 8.55 (s, br, IH): ‘3C NMR (125 MHz, CDCl3) 5 20.5,25.8,25.9, 
28.0, 29.7.30.3, 33.3.38.7, 50.2 (d, Jcp= 154 HZ), 66.0. 109.5, 111.4, 118.6, 119.8, 122.3, 123.6, 127.5. 135.9, 
142.2, 147.8. 173.4. 174.0, 178.8; UV (EtOH) p (t’Im) (e)] 220.4 (28.000), 289.6 (13,000). 
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