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ABSTRACT. The polyhydroxy dehydroamino acid derivative that has a mesyl group as a leaving group was syn-
thesized starting from D-arabinose. When this dehydroamino acid was treasted with strong base, a hydrogen on amide
nitrogen was abstracted to form an imine anion. The resulting imine anion immediately performed a substitution reaction
with a carbon that has a mesyl group, and a new cyclized dehydroamino acid derivative was produced in high yield.
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7] 531 OH7l ARl o B3y o2 7%4 g
2 dofwict. 315599 v %] OH 7] S
benzyl chloride(PMBCI)2} NaH, DMFS] 7o A
PMB 7|2 ¥ 3}9itH5-8 85%).

3158 109 thicacetd-> NBS9} 2, 6-lutidine®] =
Z1el|A] o] 3] = 112 i =] o] wf) k-8l 2 acetonitrile
o]} acetones AH&-3hH -AF W) BEE-¢l 1A PMBO
712) Wil ze]2) dectrophilc substitutione] el ¢
siA Ay IRFES A "k o) =] S8
A 7Fsdh B2 oke] =& Sl E ARE-Sle] of 31
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-3 N-trifluoroacetyl phosphonomethylglycinate(12)=
N-trifluoroaoetyl methylglycinates!] 4] free radical bromination
3} Arbuzov ¥Ho] ]3] T Abgale)?
tlale] =g olm Al 137¢] monomethoxytrytyl
(mmTr)7] = mlek-g G-l A trifluoroaceticacid=.
glahy 47 AlA "ok 2 A3 A= primary OH
= mesyl chloride®} pyridinez} HF&-A]7# mesyl7]| &
A3 A7 1425 52%°] T5E= sk B
£ 14Z%5 LDA(lithum diisopropylamide)Z. ] ] 3}<]
70°CE 7Fdste] & 23 A5 oW uke} el
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P F A mey7) S A Hshe] 549 1) S
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olm] A3t ®© &FuF FH2cmx4cm, Merck)
AHgBt e AAAIZ TLCE ol b #Ak=95:5(v/
$91g BFA7 F 200°CA Fhdstel A el
st & 220lE Jv = Ag7A (Merck 60,
Art 7734 70-230 meshe} Art 9385 230-400 mesh)<-
AH8-3199 ) *tH-NMR3} *C-NMR2- Bruker 360 MHz
= A5l IRS Mattson 3000 FT-IR spectrometer
E AHgstglon LA A B 40°CAlA RTAE g
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5-O-p-Anisyldiphenylmethyl-1,1-dithioethyl-D-
arabinosy(9)

10g(67.1 mmol)®] arabinose(7)8- 100mLe] ethanethiol
o el Bhe A% Ak 5 YL Sk »—ww
8417t muker ok olglE ethanethiolS 7hghst
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XA 16.3 g(95%)] 2 1A thioaceta 82 At}
AFA A AZAAT FJHE 89 9 g(35.1 mmol)
< F#:A 200mLe] F DMFel] %<l w=& p-
anisylchlolodiphenylmethane 12.9 g(42.1 mmol)=} 5.1 g
(42.1 mmol)®] DMAPE 718Heh-g 124]7F < A&
oA maleleh, vl F ke uj= 7kql Znka|zl
o8 NHCl E3} 48848 71513 CH.ClLE 33]]
AA FEI. 7155 Zof 7 MgSO,E 7124
713l Aol v Ak AlA A2 Al 220
Eav] e Felste] 18 g(97%)2] FHIE 95 A
o}, IR(cm™) 3272, 2967, 2920, 1608, 1508, 1443, 1296,
1250, 1179, 1079, 1026, 826, 756, 703, 632, 591; 'H
NHR(360 MHz, CDCl3) 7.47(m, 4H, ArH), 7.32(m, 6H,
ArH), 7.23(m, 2H, ArH), 6.85(m, 2H, ArH), 4.14(dd,
J7.8, 6.2 Hz, 1H, CHOH), 4.07(d, J¥9.3, 6.2 Hz, 1H,
CH(SEY)), 3.94(ddd, F13.3, 6.1, 6.1 Hz, 1H, CHOH),
3.79(s, 1H, OCH), 3.77(m, 1H, CHOH), 3.43(brd, 1H,
OH), 3.36(m, 2H, CH,OmmTr), 2.94(brd, 1H, OH),
2.68(m, 4H, SCH;CHj), 1.27(dd, J=6.8 Hz, 3H, SCH,CH),
1.26(dd, J=6.8 Hz, 3H, SCH.CHs); *C NMR(90MHz,
CDCly) 1586, 144.2, 1441, 1353, 1304, 1284, 1270,
1132, 86.6, 72.1, 70.7, 70.2, 64.9, 55.7, 55.2, 25.6, 23.5,
14.6, 14.5; HRMS(Fab) [M]* cacd. for CxH30sS;
528.2004, found 528.2002.
5-O-p-Anisyldiphenylmethyl-1,1-dithioethyl-2,3,4-
tris-O-p-methoxybenzyl-D-ar abinose(10)

1759(33.1 mmol)®] 3§ 95 200 mLe| 7=
DMFel] =<ql v& 225 mL(165.8 mmol, Sequiv.)2]
p-methoxybenzylchlorideE- 7}slx W e~z s
0°Ce] d-5E= Y771 318 g(132.7 mmol 4
equiv.)?] NaHZ A 3] 7lela A7 T § o=
£ Aeo® &HE v oAl 8 ARt Bt Lﬂ&*]ﬂ
ot Z3} NHCl 5805 ZALHA 718t o2
NaHE A7 3l3 CH.ClLZ F&3te] Roprl #7]3

Lo‘j 7‘1:11—}\]7:] oLO_ /\]\3—1—0_ 7424 g_gz_u].l,z‘_j_;qu]
2 Fe)3le] 25,6 g9 35HE 55 AUH(T5E 85%).
IR(cm™) 2961, 2918, 2832, 1609, 1582, 1506, 1463,
1442, 1296, 1248, 1172, 1102, 1076, 1003, 823, 699; H
NHR(360 MHz, CDCls) 7.44(m, 4H, ArH), 7.29(m,
10H, ArH), 6.90(m, 2H, ArH), 6.74(m, 8H, ArH),
4.65(d, F11.5 Hz, 1H, OCHAr), 459(d, F11.5 Hz,
1H, OCH,ATr), 458(d, J=3.9 Hz, 1H, OCH,Ar), 4.55(d,

mlo



60 ATZ

J=4.0 Hz, 1H, OCH,AT), 4.41(d, J=10.2 Hz, 1H, OCH,AT),
4.38(d, 105 Hz, 1H, OCH,Ar), 4.25(dd, 5.5, 6.3
Hz, 1H, CHOPMB), 3.92(d, J=5.9 Hz, 1H, CH(SE),),
3.86(dd, 5.0, 55 Hz, 1H, CHOPMB), 3.75(s, 3H,
OCH3), 3.72(s, 6H, OCH3), 3.72(s, 3H, OCH), 3.70(m,
1H, CHOPMB), 3.48(dd, J=10.1, 2.9 Hz, 1H, CH,OmmTr),
3.26(dd, 101, 5.1 Hz, 1H, CH,OmmTr), 2.62(ddd, 7.4
Hz, 2H, SCH,CH,), 1.15(dd, J=7.4, 7.4 Hz, 3H, SCH,CH,);
3C NMR(9OMHz, CDCl;) 159.0, 1589, 1585, 1446,
1445, 1356, 131.1, 130.9, 130.7, 130.5, 129.6, 129.3, 129.1,
1286, 127.7, 126.7, 113.6, 1135, 1134, 113.0, 864, 825,
79.5,74.5,74.1,71.8,62.8,55.3,55.2, 55.1, 54.4, 25.4,24.9,
145, 144; HRMS(Fab) [NaM]* cdcd. for CssHeOsS
911.3627, found 911.3606.

5-O-p-Anisyldiphenylmethyl-2,3,4-tris-O-p-methoxy-
benzyl-D-ar abinose(11)

10.0 g(11.2 mmol)®] #3HE 105} 7.8 mL(67.2 mmol,
6 equiv.)2] 2,6-lutidineg 300 mL2] dioxane/H,O(3:1)
o Fol v}g uh$- FekzmE 0°CY] dSER Yo
A1}, 49(225 mmol, 2 equiv)®] N-bromosuccinimide
(NBS)Z &o)2] Ao] wcebdle] d wj7kx) A3 7}
#E F ohke) NaSOsE 7Hated el BrE Al
A Eot vhE &He] 1M NaSO; 842 7}l
T o CHCLAAH L) FE3te d2 f715<
AAFTLAIA FE AR E A 22vEave ¥
23le] 7.8 g FIFE 11T AUHTEE 89%).
IR(cm™) 2932, 2838, 1725, 1608,1579, 1508, 1461,
1297, 1244, 1173, 1108, 1079, 1032, 820, 762, 703; *H
NHR(360 MHz, CDCls) 9.58( d, =1.8 Hz, 1H, HCO),
6.72-7.49(m, 26H, ArH), 4.67(d, =109 Hz, 1H, OCH,A),
454(d, 114 Hz, 1H, OCHAr), 4.44(d, JF11.4 Hz,
1H, OCH.AT), 4.33(d, J=10.7 Hz, 1H, OCH,AT), 4.28(d,
J109 Hz, 1H, OCH,A), 4.25(d, J=10.7 Hz, 1H, OCH,A),
4.17(dd, J3=8.2, 3.3 Hz, 1H, CHOPMB), 4.08(dd, J=34,
1.8 Hz, 1H, CHOPMB), 3.81(s, 3H, OCHs), 3.80(m,
1H,CHOPMB), 3.78(s, 3H, OCH3), 3.77(s, 3H, OCHb),
3.76(s, 3H, OCHs), 362(dd, J=10.3, 1.9 Hz, 1H, CH,OmmTr),
3.24(dd, J=4.2, 10.3 Hz, 1H, CH;OmmTr); “C NMR(90MHz,
CDCl3) 202.7, 159.4, 1592, 159.1, 1585, 157.6, 1445,
1444, 1365, 1355, 1305, 130.2, 129.9, 129.8, 129.7,
129.3, 129.1, 1285, 127.8, 1126.8, 120.1, 113.8, 113.7,
1135, 113.0, 96.1, 86.3, 83.8, 78.1, 73.6, 72.8, 717,

62.0, 55.3, 55.2, 55.1, 55.0; HRMS(Fab) [M+1]" cdcd.
for CiHs00s 781.3376, found 781.3384.

M ethyl 7-(p-Anisyldiphenylmethyloxy)-4R,5S,6R-
tris(p-methoxybenzyloxy)-2-trifluor oacetylamino-2-
heptenoate(13Z, 13E)

—78°CZ Y 7+3k 30 mLe] 4= THFol| 4.79 mL(9.58
mmol, 1.5 equiv.)2] 2M LDA THF £--& 7}3k-2-
0°CE 255 &7 1087 it F vhA| £=5 -78°C
2 U333} 50 g(6.39 mmol)e] Y¥3]= 118 20 mL
o) T4 THR 59l $4& A3 7helE ok &
EE A0 E g8 W7k IHlsla oA 55 40°C
2 o) 1242 S e ok2e] L3 NHC
$80g shalo] Holgle LDAE AAT oh g
ze

ol Ropzl §715& A AlA d2 AE e 2
H ZzutEa=e] 2 Felste] 5090 #3E 1379}
13EE AGvHES5$& 82%, 137 : 13E=3.5:1).

13Z; IR(cm™) 3000, 2951, 2836, 1728, 1611, 1585,
1513, 1464, 1439, 1302, 1249, 1211, 1173, 1068, 1033,
909, 826, 765, 710, 590, 548; H NHR(360 MHz,
CDCl3) 8.93(s, 1H, NH), 7.48(m, 4H, ArH), 7.33(m, 2H,
ArH), 7.24(m, 10H, ArH), 7.09(m, 2H, ArH), 6.87(m,
4H, ArH), 6.76(m, 4H, ArH), 6.43(d, J=6.87 Hz, 1H,
vinyl-H), 4.69(d, J510.92 Hz, 1H, OCH,Ar), 4.49(dd,
J6.7 Hz, 1H, CHOPMB), 4.41(d, J211.2 Hz, 1H, OCHAA),
4.40(d, J10.1 Hz, 1H, OCHAr), 4.33(d, 109 Hz,
1H, OCH,Ar), 4.27(d, J510.1 Hz, 1H, OCH,Ar), 4.18(d,
JF11.3 Hz, 1H, OCH,Ar), 3.94(brd, 2H, CHOPMB),
3.83(s, 3H, OCH), 3.80(s, 3H, OCH3), 3.78(s, 3H, OCH3),
3.77(s, 3H, OCH,), 3.72(s, 3H, COOCH,), 3.58(dd,
J99, 1.1 Hz, 1H, CH,OmmTr), 3.27(dd, J=2.4, 10.0
Hz, 1H, CH,OmmTr); *C NMR(90MHz, CDCl3) 163.7,
160.2, 160.1, 160.0, 159.3, 155.1(ddd, J=37.9 Hz, CFsCO),
1452, 145.1, 136.1, 131,8, 131.2, 1311, 130.7, 130.5,
130.1, 129.8, 129.3, 129.2, 1286, 127.7, 115.2(ddd,
J286.7 Hz, CFy), 1147, 1145, 1143, 1139, 87.2, 80,
715,753,752, 732, 71.7, 62.8, 56,0, 559, 535, HRMS(Feb)
[M+1]" calod. for CsHsRNOw 948.3570, found 948.3557.

13E; IR(cm™) 3374, 3000, 2953, 2836, 1734, 1711,
1654, 1611, 1585, 1540, 1513, 1464, 1442, 13742, 1302,
1250, 1216, 1175, 1082, 1034, 911, 826, 796, 733, 710,
671, 648, 632, 591, 518; 'H NHR(360 MHz, CDCl)
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8.12(brd, 1H, NH), 7.53(m, 4H, ArH), 7.38(m, 2H,
ArH), 7.37(d, 8.4 Hz, 1H, vinyl-H), 7.24(m, 14H,
ArH), 6.87(d, 6.4 Hz, 2H, ArH), 6.76(m, 6H, ArH),
5.23(dd, ¥1.3, 8.5 Hz, 1H, CHOPMB), 4.71(d, J=10.7
Hz, 1H, OCHAr), 4.55(d, J11.6 Hz, 1H, OCH:Ar),
455, F116 Hz, 1H, OCHAr), 4.28(m, 4H, OCHAr),
391(m, 2H, OCH:Ar), 4.27(d, 101 Hz, 1H, OCHAr),
418(d, F11.3 Hz, 1H, OCHAr), 3%(brd, 2H, CHOPMB),
3.83(s, 3H, OCHg), 3.79(s, 3H, OCHj), 3.78(s 3H, OCHa),
3.74(s, 3H,COOCHj), 3.72(m, 1H, CH,OmmTr), 3.24(dd,
J3.1, 10.3 Hz, 1H, CH,OmmTr); *C NMR(90MHz,
CDCl3) 163.5, 159.2, 158.9, 158.5, 154.7(ddd, J=37.9
Hz, CFCO), 144.6, 144.4, 135.9, 130,9, 130.5, 1304,
1299, 1292, 1287, 1285, 128.3, 127.8, 127.7, 127.6,
127.1, 126.8, 1233, 115.2(ddd, J=290.9 Hz, CF;), 1136,
1135, 1133, 1130, 86.1, 79.5, 77.8, 74.1, 73.8, 71.9, 710,
619, 55.2, 55.1, 55.0, 53.0; HRMS(Fab) [M+1]" cdcd. for
CsHssFNOy; 948.3570, found 948.3556.

Methyl (Z)-7-(methanesulfonyloxy)-4R,5S,6R-tris
(p-methoxybenzyloxy)-2-trifluor oacetylamino-2-
heptenoate(142)

49¢(5.2 mmol)8] 13ZZ 50 mLe] wgkgel] Hl
v} 477 uL(6.2 mmol, 1.2 equiv.)?] CF:COOHZE- 7}
ghoh, 0°CellA A7 aRbelE F S5 Afow
oA 247k AMbA| 7} E£3F NHLO 58948 7}
313 ethylacetate® F&3to] B2 47]58 b5
AlA == AlE A let el A1 2 g(3.0 mmol)
£ 34 15 mLe] T4 CH.Cl»Y 591 o8 686 uL(9.0
mmol, 3 equiv.)2] methanesulfonylchloride(MsCl)=} 710
uL(9.0 mmol, 3 equiv.)¥] =|2]-E&- 718}, 45 °Coll A
12717 wnbsl < F E£3F NHLCl 8- & 7}shal
CHClL2 F&3le] B2 f7]5E 2 A7 o
o]zl AlRS A¥ FEmEINIZE F2te] 219
o] #3HE 147(52%)5 L=t IR(cm™) 3302, 3008,
2953, 2867, 2834, 1730, 1653, 1610, 1588, 1511, 1462,
1440, 1352, 1303, 1248, 1209, 1171, 1094, 1028, 973, 820,
759, 727; *H NHR(360 MHz, CDCl3) 8.52(s, 1H, NH),
7.22(m, 2H, ArH), 7.12(m, 4H, ArH), 6.81(m, 6H, ArH),
6.51(d, ==7.4 Hz, 1H, vinyl-H), 4.64(dd, J=11.6, 2.4 Hz,
1H, CH,OMs), 4.60(dd, J=11.6, 2.4 Hz, 1H, OCH:Ar),
4.54(d, JF10.7 Hz, 1H, OCH:Ar), 4.46(d, 3=10.6 Hz, 1H,
OCH:Ar), 445(d, 11.2 Hz, 1H, OCH,Ar), 4.35(dd, J=11.6,
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4.3 Hz, 1H, CH,OMs), 4.29(d, 105 Hz, 1H, OCHAr),
4.22(d, 11.3 Hz, 1H, OCH,A), 3.91(m, 1H, CHOPMB),
3.83(s, 3H, OCHjz), 380(m, 1H, CHOPMB), 3.79(s 3H,
OCHs), 3.78(s, 3H, OCHj3), 3.74(s, 3H, COOCHj), 2.93(s,
3H, SO,CH3); *C NMR(90MHz, CDCl3) 162.9, 159.7,
159.5, 159.4, 155.3(ddd, J=37.8 Hz, CFCO), 132.2, 130.4,
130.0, 129.9, 1295, 129.2, 128.7, 128.6, 127.4, 115.3(ddd,
J294.3 Hz, CFy), 1139, 1138, 1137, 79.1, 76.2, 74.7,
74.1,72.1,71.2, 685, 55.2,55.1, 52.9, 37.6; HRM S(Fab)
[MNa&]" caled. for CasHaoFsNOwS 778.2121, found 778.2120.
Methyl 2-[2R, 3R, 4R-trig(p-methoxybenzyloxy)-
cydopentylideng)-N-trifluor cacetyl-glycinate(15Z, 15E)
35 mg(0.0449 mmol)¥] 14ZE 5 mLY] ¥ DMF
off =<l thg JFE=2 W 7A1A FHA 27.8uL(0,0556
mmol, 1.2 equiv)] 2 M LDA THF &% 7}3i}. 7°C
A 8Nz islE F A 0°CE YA S
5mLe] X3} NH,.Cl 848 71513 ethylacetate®
FEI] B2 {7155 AT AlA A AlY
= A%k il AHE I TLCE E2jsle] 122
mg(40%)%] 152¢} 12.8 mg(41%0)2] 15ES 94w}
15Z: IR(cm™) 3311, 3001, 2953, 2837, 1730, 1612,
1586, 1514, 1464, 1438, 1302, 1249, 1209, 1173, 1124,
1073, 1033, 820; *H NHR(360 MHz, CDCl5) 8.71(s, 1H,
NH), 7.25(m, 4H, ArH), 7.14(m, 2H, ArH), 6.86(m, 6H,
ArH), 4.83(dd, 2.1, 6.9 Hz, 1H, CHOPMB), 4.77(d,
J105, 1H, OCHAr), 4.61(d, J=11.8, 1H, OCHAr),
459(d, J11.4 Hz, 1H, OCH,Ar), 4.46(d, J=105 Hz,
1H, OCH,Ar), 3.90(dd, J=6.9, 4.1 Hz, 1H, CHOPMB),
3.81(s, 3H, OCHs), 3.80(s, 6H, OCHj), 3.75(s, 3H, OCH),
3.35(dd, 19.1, 2.2 Hz, 1H, CH,), 2.60(ddd, J=18.9, 3.3,
0.2 Hz, 1H, CH,); “C NMR(90 MHz, CDCls) 1628,
159.6, 159.5, 159.4, 157.0(ddd, J37.8 Hz, CFCO),
1433, 1298, 1297, 1296, 1295, 1290, 122.9, 115.0(ddd,
J280.1 Hz, CF5), 1140, 1139, 1138, 83.81, 82.5, 76.2,
730, 72.3, 72.2, 70.6, 55.3, 52.2, 32.7, HRMS(Fab)
[M+1]" cacd. for CaHasFsNOg 658.2264, found 658.2245.
15E: IR(cm™) 3275, 2996, 2938, 2845, 1730, 1612,
1514, 1466, 1436, 1302, 1249, 1210, 1173, 1105, 1070,
1033, 822; 'H NHR(360 MHz, CDCly) 7.51(s, 1H, NH),
7.24(m, 4H, ArH), 7.17(m, 2H, ArH), 685(m, 6H, ArH),
5.09(d, J=3.3 Hz, 1H, CHOPMB), 4.57(d, =117, 1H,
OCH.AT), 4.53(s, 2H, OCH,AT), 4.45(d, J=11.7 Hz, 1H,
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OCH,AT), 440(s, 2H, OCH,Ar), 4.18(m, 1H, CHOPMB),
3.96(dd, J=3.4 Hz, 2H, OCH,PMB), 3.80(s, 6H, OCHs),
3.79(s, 3H, OCH3), 3.75(s, 3H, OCHy), 2.67(dd, J=6.6
Hz, 1H, CH), 2.53(dd, J=18.4, 6.2 Hz, 1H, CHy); “C
NMR(@MHz, CDCls) 1629, 159.3, 154.0(ddd, J=37.8
Hz, CF,CO), 141.3, 129.8, 129.7, 12956, 1295, 1290, 1210,
115.2(ddd, J=280.7 Hz, CF), 114.0, 1139, 1138, 819, 805,
7656, 762, 722, 716, 71.3, 553, 52.6, 35.0; HRMS(Fab)
[M+1]* calod. for CaHasFsNOs 658.2264, found 658,245,
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