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Abstract: N-But-3-enylo- andf-amino acids can be prepared bymtermedlate 1,3-oxazolidin-5-ones and  1,3-oxazin-6-

cleaving 1,3-oxazolidin-5-ones and 1,3-oxazinan-6-ones in tk?enes were also attempted.
presence of allylsilanes and boron trifluoride etherate at room tem-
perature in good to excellent yields. _ _
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acids, allylations, Lewis acids

Protected amino acidswere reacted with paraformalde-

hyde [(CHO),] in acetonitrile in the presence pftolu-
N-Substituted amino acids have been found in proteif@}esulfonic acid (PTSA) as catalyst. This reaction was
peptides, enzymes, hormones as well as other secon ducted in a microwave reactor at 130 °C for 3 minutes,
i i s previously described by Govender and Arvidsson

metabolities: These uncommon amino acids have r =3 . .
ceived considerable attention from the scientific commdr™m 1,3-0xazolidin-5-one3 (Scheme 1). The intermedi-

nity because of their useful pharmacological propertie@fei%%ve spectra identical to those of an authentic sam-
particularly when they are present in larger molectiles: e.

Thus, they have become sub-targets in the synthesis ofAirelio et al***"8were successful in preparing N-pro-
ologically active substances in medicinal chemistry. Bottected N-methylated amino acids through the reductive
solution- and solid-phase synthesis of these compoumggening of 1,3-oxazolidin-5-ones in the presence of trieth-
and their derivatives have been reported for the develoysilane and TFA or BFOEY. By similar methodology,
ment of some leads in therapeutic peptide and peptidorhi-but-3-enyle-amino acids3 were successfully synthe-
metic structures. sized by cleaving intermediate® via treatment with

In previous publication&? we have reported the successt | MS and BE-OEL in dichloromethane at room temper-
ful synthesis of N-methylated- and p-amino acids and ature. A range of uncommon amino acids W|th different
some N-alkylate@-amino acids via reductive cleavage ofYP€S Of N-protecting groups were made by this method-
1,3-oxazolidin-5-ones and 1,3-oxazin-6-ones in the preiCgy o form compounds in good to excellent yields
ence of triethylsilane and trifluoroacetic acid (TFA)LTable 1). We also trialed the cleavage of 1,3-oxazolidin-

These conditions have been modified to prepare ar'r'_‘ﬁi-oneS thr(.)l.Jgh th_e use of ATMS and TFA, however,
logues of N-alkenylated- and-amino acids. Both 1,3- these conditions failed to form the expedietut-3-enyl-

oxazolidin-5-ones and 1,3-0xazin-6-ones were succe€saMmino acids.

fully cleaved using allyltrimethylsilane (ATMS) and bo-It is worthwhile to emphasize that the use of BHt, cat-

ron trifluoride etherate (BFOEL) at room temperature to alyst in the reaction led to a rapid cleavage of acid sensi-
form N-but-3-enyle- andB-amino acids. A range of un- tive side chain protecting groups as well as cleavage of
common amino acids with different types of N-protectingoc-protected 1,3-oxazolidin-5-ones and this led to puri-
groups were successfully made by this methodology. Ofisation problems via column chromatography.

timization studies to improve the yields and purities of the

TSA, (CH,0),
MeCN
MW (200 W) BF3EL,0O (2 equiv)
R 3 min, 130 T R CH,Cly PG..
) psi ATMS (3 equiv) N "COH
PG )\ 60 psi PG~y o q
N7 Co,H
H \—o 20-98% 3
1 2 A

PG = Cbz, Fmoc, Ts, Bz
R = H, Me, i-Pr, s-Bu, i-Bu, Ph, Bn, 4-BnOCgH4CH,, (CH3),COx(Troc), (CH2),CO,(DCHA), CH,CO,(Troc)

Schemel Microwave formation of oxazolidin-5-on@sand their Lewis acid mediated cleavage to afféiout-3-enyle-amino acids3
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Tablel ATMS Cleavage of 1,3-Oxazolidinon2dJsing BR-OEt, to N-But-3-enyla-amino Acids3

Residue N-But-3-enylo- Yield (%) Residue N-But-3-enyle- Yield (%)
amino acid amino acid
Cbz1-Gly 3a 89 Bzi-Leu 3k 60
Ts41-Gly 3b 95 Cbzt-lle 3 84
Cbzi-Ala 3c 80 Cbzt-Phg 3m 98
Cbzb-Ala 3d 94 Cbzt-Phe 3n 95
Fmoc+-Ala 3e 82 Fmoct-Phe 30 92
Troc+-Ala 3f 76 Cbzt-Tyr(OBn) 3p 20
Cbzi-Val 39 98 Cbzt-Asp(DCHA) 3q 54
Fmoc+i-Val 3h 80 Cbzt-Glu(DCHA) 3r 43
Cbzi-Leu 3i 85 Fmoct-Glu(Troc) 3s 65
Fmoci-Leu 3 98 Cbzt-Glu(Troc) 3t 64

It is shown clearly from Table 1 thitbut-3-enyle-ami-  Different Allyl-Substituted Silanes

no acids with simple aliphatic or aromatic side chains

3a—0 were obtained in good to excellent yields (60—-98%Allyltriphenylsilane (ATPS) was also applied to cleave
However, the five other compoungis—t were obtained in 1,3-oxazolidin-5-ones under the same reaction conditions
lower yields (20-65%). It may be due to the complexity aas ATMS (see Scheme 1). Although results show the
reactivity of the side chains, resulting in unwanted side repectra for the produétto be identical, ATMS gave bet-
actions that gave these lower yields. The dicyclohexyter yields than those obtained from the reaction of 1,3-0x-
amine (DCHA) salt was also cleaved to give free sidezolidin-5-ones and ATPS (Table 3).

chains for compoundag and3r.
Table3 Yields of N-But-3-enyle-amino Acids Using Different
Allyl-Substituted Silanes

LewisAcids Residue Allyl-substituted N-But-3-enyla- Yield
silane amino acid (%)

Several Lewis acids were trialed in the cleavage of 1,3-0x=

azolidin-5-ones. It was shown from the study thdtbzi-Ala ATMS 3c 80
BF;-OEy, is the best Lewis acid for the novel cleavage afpz4 -ala ATPS 3c 55
2 (Table 2). This is thought to be as a result of the stronger
Lewis acidity of BR-OE}, relative to the other Lewis ac- TSt-Gly ATMS 30 95
ids tried though the use of AlCWas uniformly unsuc- ¢, gy ATPS 3b 60
cessful.
Cbz+L-Phg ATMS 3m 98
Table2 Yields of N-But-3-enyle-amino Acids Using Different Chz4-Phg ATPS 3m 55
Lewis acids
Residue Lewis Acid Product Yield (%) . .
N-But-3-enyl-g-amino Acids
Chzi-Ala BF;-OEL 3c 80
AlCI, 0 The homologation of commercially available crystalline,
optically purea-amino acids top-amino acids by the
EtAICI, 60 Arndt—Eistert method'® has been accomplished employ-
ELAICI 0 ing a-amino acid derived diazoketones as the key interme-
2

diates!''? These optically active substrates have been
Fmoc+-Phe BR-OEL 30 92 converted to the correspondifigamino acids by Wolff
rearrangemeft!4in the presence of water, thermalty'®

AlCTs 0 photochemically? by silver ion catalysis, and by using
EtAICI, 65 ultrasound®2°
ELAICI 0 For the synthesis of N-alkylated-andp-amino acids, di-

azomethane is a well-known reagent for diazoketone for-
mation, and is readily derived froniN-nitrosop-
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toluenesulfonamide (Diazald).However, Diazald was Table4 Yields ofN-But-3-enyl$-amino acids
no longer commercially available to (¥.Less hazardous
trimethylsilyldiazomethane (TMSCHN was reacted
with protected amino acidsto produce diazoketondsn  Cbz+-Gly 7a 72
the presence of EtOCOCI andBtunder anhydrous con-
ditions (Scheme 2 The following Wolff rearrangement
using silver benzoate catylybtconverted the diazoke-
tones4 to N-protected3-amino acidsb. The use of silver i
benzoate catalyst was based on previous work by SeebXtgchanism

et al?®> with some modifications to avoid time consuming ) o
purification steps to remove benzoic acid as a by-prodyétMmechanism for the cleavage of 1,3-oxazolidin-5-ones
in the reaction mixturé.In addition, microwave irradia- °Y ATMS/ATPS and BEOEL/ETAICI, is shown in
tion was also employed to reduce the reaction time froptn€me 3. The electrophilic C=0 group in the ring is ac-

3-12 hour¥?5 (conventional method) to just 60 seconglvated by a Lewis acid to form an iminium i@r{Step A).

at 110 °C and 200 W (Scheme 2). 1 3-Oxazinan-6-6nesThe nucleophilic double bond of ATMS/ATPS attacks the
were synthesized using the same method as for the synffdnium cation to generate a stabilized carbocafido
sis of 1,3-oxazolidin-5-onex® the silicon atom (Step B). Subsequent loss of the silyl

) . group from10 results in the transposition of the double
As an extension of the cleavage of 1,3-oxazolidin-5-0nggnq 1o form theN-but-3-enyl residué (Step C}°
2 to N-but-3-enyle-amino acids3, N-but-3-enyl$-amino . . .
acids7 (Table 4) were successfully formed by the cleak?-Buten-1-ylriphenylsilane 16) was also trialed to
age of 1,3-oxazinan-6-onés The same conditions were cleave §-3-benzyloxycarbonyl-4-methyl-5-oxazolidino-

used as applied for the cleavage of 1,3-oxazolidin-5-ondl¢ A1) (Scheme 4). The proposed reaction mechanism is
using ATMS and BEOEt, (Scheme 2). the same as shown for the cleavage of 1,3-oxazolidin-5-

ones by ATMS/ATPS. The Lewis acid BPEY, activates

Residue N-But-3-enylf$-amino acid  Yield (%)

Fmoc+-Val 7b 75

AgOBz, 1,4-dioxane—H,0
R 1. EtOCOCI, EtzN R MW (200 W), 60 s R
oc )\ 2. TMSCHN, PG\N/H(CHNZ 110 T, 60 psi PG /V\/COZH
N7 >co,H H N
H O

1 4 5

PTSA, (CH,0),
PG = Cbz, Fmoc MeCN, MW (200 W)
R=H,i-Pr 130 T, 3 min, 60 psi

BF3-Et;0 (2 equiv)

R
PG. /'\/COZH CHyCl, R
N ATMS (3 equiv) PG /i

N
72-75% k
O
x>

7 6

o

Scheme2 Synthesis oN-but-3-enylg-amino acids
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Scheme3 Mechanism of the cleavage of 1,3-oxazolidinones using ATMS
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Scheme4 Mechanism of the cleavage @){benzyloxycarbonyl-4-methyl-1,3-oxazoldin-5-one by (2-buten-1-yl)triphenylsilane
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the ring in11 to form an iminium catiod2 (Step A). Then NaHCQ, (3 x 15 mL), dried (MgS(), and evaporated under re-
the nucleophilic double bond d6 attacks the electro- duced pressure. The residue was purified by column chromatogra-
philic iminium ion to generate the intermedidf (Step phya eluting with 23‘45%h EtOAC‘hexage to lafforﬂ the title

g . S products2. Compound®a-t have spectra identical in all respects
E)I\/Igcz:::]lg mgg:zggg;’rlggseﬁsmpoum' as indicated by with previously reported material:82

We have presented a simple and convenient method %flr:’mteded N-But-3-enyl-a-amino Acids (3); General Proce-
the cleavage of 1,3-oxazolidin-5-ones in the presence ©f € . . .
ATMS and BR,OEY, to formN-but-3-enyle-amino acids 1,3-Oxazolidin-5-one® (1 mmol) were dissolved in GBI, (10

. d I ield Lo f thi . mL). BF;-OEt (2 mmol) and ATMS (3 mmol) were added to the re-
in good to excellent yields. Optimization of this reaCtIOI3ction mixture and the solution was stirred for 5 min—24 h with TLC

with different a||y|—SUbStItuted silanes was tried and gaVﬁonitoring_ The reaction solution was taken up HQHQO mL) and
good yields.N-But-3-enylf3-amino acids were also suc-extracted with sat. aqg NaHG{B x 15 mL). The aqueous layer was
cessfully synthesized through the cleavage of 1,3-oxaadjusted to pH 2 with dil. HCI (10%), and extracted with EtOAc
nan-6-ones using ATMS and BBEt. A mechanism for (3x 20 mL). The combined organic layers were dried (MgS0-

this reaction has been proposed. tered, and concentrated under reduced pressure. The residual oils

were purified by silica gel column chromatography, eluting with
There are several extra carbons and one double bond3sr40% EtOAc—hexane to afford the title prod&ts
the N-protectedN-but-3-enyle- and f- amino acids as _ o
compared to the protectédrmethylamino acids. There N-Benzyloxycarbonyl-2-aminobut-3-enylethanoic Acid (32)
are numerous reactions that can be applied to these néfid: 243 mg (89%); light yellow oilid]5*®~0.4 €1.43, CHCL)).
modified amino acids, such as epoxidation, addition real& (KBr): 3067, 3010, 2920-2849, 1701, 1477, 1430, 1367, 1290,
The bioactivities ofN-but-3-enyle- and p-amino acids 17H IA\,I_M7R24(1,3(Org '\SA:Z A(;’E')C% 850(1?2?%:]5) 1: S'G;Efa; Sé 16'*_5?3)'
have not been researched yet, but we believe that they will", H, ArCH,), 5.04-5.00 (m, 2 H, B,CO,H), 4.05 (d.J= 16.3

have roles in peptidic natural products or peptidomimetig,’ 5 vy g4,=CH), 3.44-3.37 (m, 2 H, N&,CH,), 2.34-2.24 (m,
compounds. 2 H, NCHCH,).

13C NMR (75 MHz, CDCJ, 315 K): & (rotamers) = 174.2, 174.0,

Melting points are uncorrected and were recorded on a Reich&ff.4, 155.6 (C=0), 135.9 (aryl C), 134.4 (£BH), 128.1, 127.6,
“Thermopan’ microscope hot-stage apparatus. IR spectra were }&7.4 (aryl CH), 116.7 GH,=CH), 67.4 (ACH,), 48.8, 48.4
corded on a Bruker Vector 22 Fourier-Transform Spectrometer of@H:CO:H), 48.1, 47.6 (ICH,CH,), 32.5, 31.9 (NCKCH,).
Perkin-Elmer 1720-X FT-IR Spectrometer using a diffuse refleg4rmS (ESI):mvz [M + H]* calcd for G,H,,NO,: 264.1230; found:
tance accessory with KBr optics. Optical rotations were recorded 984.1242.

a Perkin-Elmer 141 Polarimeter. NMR spectroscopy was performed

in CDCl; at 300 K, unless otherwise stated, on a Bruker Avangg-T oluenesulfonyl-2-aminobut-3-enylethanoic Acid (3b)
DRX-300 Spectrometer. Electrospray lonization Mass Spectromeie|d: 268 mg (95%); white solid; mp 100—-102 °@]J -1.2
try (ESIMS) was carried out at the Mass Spectrometry & Proteont 1.04, CHCL).

ics Facility at La Trobe University on a Bruker Daltonics .
(Germany) Esquire 6000 ion trap mass spectrometer at 300 °C wih (KBr): 3300-3250, 3010-2926, 1732, 1495, 1338, 1158, 1090,
scan rate 550@Vz/sec and MeOH was used as the mobile phase: 8,814, 757, 668, 629 cin
Low- and high-resolution mass spectra (LSIMS) were measured*at NMR (300 MHz, CDCJ): § (rotamers) = 9.58 (br s, 1 H, OH),
the University of Tasmania by Dr. Noel Davies and co-workers ch71-7.66 (m, 2 H, ArH), 7.28-7.23 (m, 2 H, ArH), 5.66-5.59 (m,
a Kratos Concept Mass Spectrometer at 70 eV; all usp@-H 1 H, CH=CH), 5.05-4.97 (m, 2 H, I&=CH), 4.08-4.03 (m, 2 H,
MeOH-AcOH (0:99:1 or 50:50:1) mixtures as the mobile phas€H,CO,H), 3.29-3.24 (m, 2 H, N&,CH,), 2.39 (s, 3 H, CkJ,
Microanalyses were performed by E. Mocellin and co-workers frod.29-2.21 (m, 2 H, NC}CH,).

Chemical and Microanalytcial Services Pty Ltd in Belmont, Victois~ nyuR (75 MHz, CDCJ): § (rotamers) = 174.2 (C=0), 143.4

ria. Flash chromatography was carried out using silica gel 60 parizg 1 | C). 133.9 CH). 1295. 129.3. 126.9 | CH
cle size 0.040-0.068 (230-400 mesh ASTM) supplied by Merck 77 1 (g,ﬂ :(%’H) g ngH C);OZH). e (\CH éH()arysz 1 )
Chemicals. EtOAc and hexane used for chromatography were ﬁFC.HZCHZ)Z 21-1’(C|'i).- z o Fheh T

tilled prior to use. CHCI, was distilled and stored over Linde type

4 A molecular sieves. TLC was performed on Merck Kieselgel 8dRMS (ESI):m/z [M + H]" caled for G3Hy;NO,S: 284.0950;
F,s, plates and visualized with a UV lamp or by staining. Permagfound: 284.0949.

ganate stain consists of KMpQ@L% v/w), K,CO,; (20% v/w), and ) ) )
NaOH (1% v/w) in HO. Molybdenum polyphosphoric acid stain (25)-N-Benzyloxycar bonyl-2-aminobut-3-enylpropanoic Acid
consists of 10% molybdenum polyphosphoric acid in EtOH. AI@C) ) )

other reagents and solvents were purified or dried as described§ld: 221 mg (80%); light yellow oild]5*®~21.5 € 1.0, CHC).

Perrin and Armaregd). IR (KBr): 3050, 3010, 3000-2943, 1704, 1683, 1652, 1475, 1422,
1368, 1293, 1199, 1157, 1066, 1015, 915, 771, 736, 697 cm

!H NMR (300 MHz, CDCJ): & (rotamers) = 10.80 (br s, 1 H, OH),
33-7.30 (m, 5 H, ArH), 5.79-5.68 (m, 1 H, &i@H), 5.15 (s, 2
ArCH,), 5.05-4.99 (m, 2 H, B,=CH), 4.50-4.29 (m, 1 H,

1,3-Oxazolidin-5-ones 2; General Procedure

N-Protectedu-amino acidsl (2 mmol), paraformaldehyde (400
mg), and PTSA (40 mg) were suspended in MeCN (10 mL). T
mixture was heated in a sealed microwave tube for 3 min at 130 °C,
200 W, and 60 psi. The mixture was hot-filtered through a glass fr{t, 3%2-5)314?1631125 ((rrTr]1 32H Hc';b{NCﬂ 2.37-229 (m, 2 H,
and the filtrate was concentrated in vacuo. The residue was take 2 T ) ' ’

in EtOAc (20 mL), the organiphase was washed with sat. agt3C NMR (75 MHz, CDC}, 310 K):§ (rotamers) = 176.6, 156.1
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(C=0), 135.9 (aryl C), 134.7 (GHCH), 128.1, 127.6, 127.4 (aryl 1682, 1651, 1538, 1455, 1290, 1229, 1151, 988, 916, 771, 752, 697,

CH), 116.3 CH,=CH), 67.2 (ACH,), 55.3 CHCH,), 46.6, 45.8
(NCH,), 33.7, 32.9 (NCKLCH,), 15.5, 14.9 (CH).

HRMS (ESI):m/z [M + H]* calcd for GsH,(NO,: 278.1387; found:
278.1385.

(2R)-N-Benzyloxycar bonyl-2-aminobut-3-enylpropanoic Acid
(3d)

Yield: 259 mg (94%); light yellow oil; o] o*® +19.9 € 1.15,
CH,CL).

668 cnt.

!H NMR (300 MHz, CDCJ): & (rotamers) = 10.20 (br s, 1 H, OH),
7.33-7.16 (m, 5 H, ArH), 5.72-5.16 (m, 1 H, &&H), 5.17 (s, 2
H, ArCH,), 5.08-4.96 (m, 2 H, B,=CH), 4.05-3.95 (m, 1 H,
CHCOH), 3.48-3.18 (m, 2 H, NChl 2.37-2.30 [m, 3 H,
NCH,CH, and GH(CH;),], 1.02 (d,J=6.0 Hz, 3 H, CH), 0.90 (d,
J=6.3Hz, 3H, CH).

13C NMR (75 MHz, CDCJ, 315 K):§ (rotamers) = 174.0, 157.0
(C=0), 135.8 (aryl C), 134.3 (GHCH), 128.1, 127.8, 127.5 (aryl

IR (KBr): 3050, 3010, 3000-2943, 1698, 1682, 1423, 1372, 1292H), 116.6 CH,=CH), 67.5 CHCOH), 47.1 (NCH), 32.9

1008, 915, 770, 698 ct

'H NMR (300 MHz, CDCJ): § (rotamers) = 10.00 (br s, 1 H, OH),

7.33-7.30 (M, 5 H, ArH), 5.76-5.65 (m, 1 H, £8H), 5.20 (s, 2
H, ArCH,), 5.05-4.99 (m, 2 H, B,=CH), 4.50-4.29 (m, 1 H,
CHCHy), 3.46-3.44 (m, 1 H, NC})| 3.23-3.13 (m, 1 H, NC}j
2.37-2.29 (M, 2 H, NC}H,), 1.50-1.35 (m, 3 H, C

(NCH,CH,), 27.4 CH(CHs,),], 19.5, 18.8 (CH).

HRMS (ESI):m/z [M + H]* calcd for G,H,sNO,: 306.1699; found:
306.1702.

(29)-N-Fluor enylmethoxycar bonyl-2-aminobut-3-enyl (3-meth-
yl)butanoic Acid (3h)

1C NMR (75 MHz, CDC)): & (rotamers) = 176.8, 156.1, 155.4 Yi€ld: 314 mg (80%); clear colorless oik]p™ +13.3 € 1.0,

(C=0), 135.9 (aryl C), 134.6 (GHCH), 128.1, 127.7, 127.4 (aryl
CH), 116.4 CH,=CH), 67.2 (ACH,), 55.3 CHCH,), 46.7, 45.7
(NCH,), 33.7, 32.9 (NCKCH,), 15.5, 14.9 (CH).

(29)-N-Fluor enylmethoxycar bonyl-2-aminobut-3-enylpropan-
oic Acid (3g)

Yield: 298 mg (82%); light yellow solid; mp 89 °Qy]p 2 -17.7
(c1.67, CHCI,).

212

IR (KBr): 3067, 2970-2850, 1702, 1473, 1451, 1423, 1291, 1230,
1153, 1108, 1000, 918, 760, 738, 622tm

'H NMR (300 MHz, CDC)): § (rotamers) =9.88 (br s, 1 H, OH),
7.75-7.25 (m, 8 H, ArH), 5.74-5.39 (s, 1 H, £8H), 5.07-4.87
(m, 2 H, GH,=CH), 4.68-4.54 (m, 2 H, CH&,0), 4.22 (tJ=5.4
Hz, 1 H, GHCH,0), 3.88 (d,J = 10.3 Hz, 1 H, GBICO,H), 3.28-3.13
(m, 1 H, NCH), 2.98-2.89 (m, 1 H, NCHji 2,34-2.31 [m, 1 H,

IR (KBr): 3050, 3010, 3000-2946, 1703, 1450, 1350, 1292, 1188H(CHs),], 2.08-2.01 (m, 2 H, NC}CH,), 1.01-0.68 (m, 6 H,

1071, 759, 740 crh

H NMR (300 MHz, CDC}, 310 K):§ (rotamers) = 10.09 (br s, 1
H, OH), 7.75-7.27 (m, 8 H, ArH), 5.56 (s, 1 H, £i@H), 5.01 (d,
J=9.3 Hz, 2 H, ®,=CH), 4.54-4.21 (m, 4 H, CH&O, CHCH,
and GHCH,0), 3.40-3.02 (m, 2 H, NCH| 2.15-2.04 (m, 2 H,
NCH,CH,), 1.43-1.23 (m, 3 H, Cjt

13C NMR (75 MHz, CDCJ, 310 K):§ (rotamers) = 176.7, 156.0
(C=0), 143.6,141.1 (aryl C), 134.5 (G+CH), 127.3, 126.7, 124.4,
119.6 (aryl CH), 116.3QH,=CH), 67.0 (CKCH,O), 55.3, 54.7
(CHCH,), 47.0 CHCH,0), 45.8 (NCH), 33.3 (NCHCH,), 14.8
(CHy).

HRMS (ESI):mV/z [M + H]* calcd for G,H,3NO,: 366.1699; found:
366.1699.

(29)-N-Trichlor oethoxycar bonyl-2-aminobut-3-enylpropanoic
Acid (3f)
Yield: 29 mg (76%); light yellow oil.

2% CH,).

13C NMR (75 MHz, CDCJ): § (rotamers) = 174.2, 156.9 (C=0),
143.4,143.2, 141.1 (aryl C), 134.1 (Si€H), 127.4, 126.8, 124.3,
119.7 (aryl CH), 116.6 QH,=CH), 67.4, CHCO,H), 67.0
(CHCH,0), 47.0 CHCH,0), 32.6 (NCH), 27.5, 27.2 (NCKCH,),
25.5 [CH(CHj,),], 19.5, 18.8 (CH).

HRMS (ESI):mVz[M + H]* calcd for G,H,,NO,: 394.2012; found:
394.2015.

(29)-N-Benzyloxycar bonyl-2-aminobut-3-enyl (4-methyl)pen-

tanoic Acid (3i)

Yield: 271 mg (85%); light yellow oil;f] ;> —19.9 € 1.0, CHCI,).

IR (KBr): 3070, 3035, 2958-2870, 1739, 1705, 1499, 1456, 1388,
1369, 1264, 1154, 916, 771, 735, 698tm

H NMR (300 MHz, CDC}, 320 K):§ (rotamers) =10.83 (br s, 1

H, COH), 7.32-7.24 (m, 5 H, ArH), 5.72 (s, 1 H, GHCH), 5.16

(s, 2 H, Ar¢H,), 5.06-4.98 (m, 2 H, 8,=CH), 4.56 (s, 1 H,

IR (KBr): 3450-2900, 3050, 3010-2951, 1716, 1698, 1475, 1422HCO,H), 3.47 (s, 0.6 H, NC}), 3.17-3.07 (m, 0.4 H, NCH

1292, 1155, 1104, 919, 763, 718¢m

'H NMR (300 MHz, CDCJ)): § (rotamers) = 8.85 (br s, 1 H, OH),

5.80-5.74 (M, 1 H, Cj#CH), 5.11-5.02 (m, 2 H, I8,=CH), 4.80—
4.70 (M, 2 H, CHD), 4.47-4.45 (m, 1 H,18CH,), 3.52-3.45 (m, 1
H, NCH,), 3.21-3.16 (m, 1 H, NCH, 2.46-2.33 (m, 2 H,
NCH,CH,), 1.57-1.50 (m, 3 H, CH

13C NMR (75 MHz, CDCJ, 315 K): § (rotamers) = 176.6, 176.4,
154.2, 153.5 (C=0), 134.3 (GECH), 116.7 CH,=CH), 95.0
(CCly), 75.0 (CHO), 55.6 CHCHs), 47.4, 46.2 (NCH), 33.6, 32.6
(NCH,CH,), 15.5, 14.7 (CH).

HRMS (ESI):n/z [M + H]* caled for GH,,CI;NO,: 318.0061;
found: 318.0059.

(29)-N-Benzyloxycar bonyl-2-aminobut-3-enyl(3-methyl)bu-
tanoic Acid (3g)
Yield: 299 mg (98%); light yellow oil;d] 5% +5.1 € 1.0, CHCL).

2.41-2.30 (m, 2 H, NC}CH,), 1.77-1.62 [m, 3 H, B,CH(CH,),],
0.94 (d,J=5.7 Hz, 6 H, 2 CHy).

13C NMR (75 MHz, CDC)): § (rotamers) = 177.2, 156.8, 155.9
(C=0), 136.2 (aryl C), 135.1, 134.79 (Gi€H), 128.4, 127.9,
127.8, 127.6 (aryl CH), 116.6€H,=CH), 67.5 (ACH,), 58.3, 57.9
(CHCO,H), 46.9, 46.1 (NCH), 38.7, 38.0 ¢H,CH(CHy),], 33.8,
32.9 (NCHCH,), 24.7 CH(CH,),], 22.9, 21.7 (CH).

HRMS (ESI):mV/z[M + H]* calcd for GgH,sNO,: 320.1856; found:
320.1849.

(29)-N-Fluor enylmethoxycar bonyl-2-aminobut-3-enyl (4-meth-
yl)pentanoic Acid (3j)

Yield: 398 mg (98%); clear glassi](?2—19.9 € 1.02, CHCL,).

IR (KBr): 3090, 2960-2850, 1701, 1477, 1450, 1420, 1368, 1293,
1226, 1046, 917, 758, 738, 621¢m

'H NMR (300 MHz, CDC)): § (rotamers) =9.78 (br s, 1 H, OH),

IR (KBr): 3450-2900, 3050, 3010, 2970-2800, 1738, 1703, 1699,75-7.30 (m, 8 H, ArH), 5.54-5.48 (s, 1 H, £BH), 5.08-4.90
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(M, 2 H, G1,=CH), 4.61-4.60 (d] = 5.2 Hz, 2 H, CHE1,0), 4.54—
451 (m, 1 H, GICH,0), 4.22 (dJ = 4.5 Hz, 1 H, GICO,H), 3.44—
2.83 (m, 2 H, NCH), 2.38-2.05 (m, 2 H, NC}&H,), 1.79-1.53 [m,
3 H, CH,CH(CH,),], 0.94-0.78 (m, 6 H, & CH,).

13C NMR (75 MHz, CDC)): § (rotamers) = 176.9, 156.5 (C=0),
143.5, 141.1 (aryl C), 134.8, 134.5 (i€H), 127.3, 126.7, 124.4,
119.6 (aryl CH), 116.3QH,=CH), 66.8 (CKCH,O), 58.1, 57.5
(CHCOH), 47.1 CHCH,0), 46.4, 45.8 (NC, 38.1, 37.7
[CH,CH(CHs),], 33.1, 32.7 (NCKCH,), 24.4 CH(CHy),], 22.6,
21.4 (CH).

HRMS (ESI):n/z [M + H]* calcd for GsH,4NO,: 408.2169; found:
408.2178.

(29)-N-Phenyl car bonyl-2-aminobut-3-enyl(4-methyl)pentan-
oic Acid (3k)
Yield: 173 mg (60%); light yellow oil;],2° —3.2 € 2.0, CHCI,).

13C NMR (75 MHz, CDCJ): § (rotamers) = 175.0, 156.9 (C=0),
135.8 (aryl C), 134.6 (CHCH), 133.7 (aryl C), 129.2, 128.5,
128.2, 127.8, 127.5 (aryl CH), 116 OH,=CH), 67.6 CHCO,H),
63.0 (AICH,), 44.8 (NCH), 33.3, 32.7 (NCHCH,).

HRMS (ESI):m/z [M + H]* calcd for GoH,;NO,: 340.1543; found:
340.1544.

(29)-N-Benzyloxycar bonyl-2-aminobut-3-enyl(3-phenyl)pr o-
panoic Acid (3n)
Yield: 336 mg (95%); colorless oilg]24—118.3 ¢ 1.0, CHCI,).

IR (KBr): 3050, 3030, 3000-2900, 1701, 1479, 1474, 1454, 1291,
1222, 1028, 916, 752, 698 Tn

'H NMR (300 MHz, CDC})): § (rotamers) =9.53 (br s, 1 H, OH),
7.33-7.06 (M, 10 H, ArH), 5.67-5.51 (m, 1 H, £8H), 5.25-5.07

(m, 2 H, ArCHO), 5.00-4.88 (m, 2 H, I€,=CH), 4.24-4.22 (m, 1
H, CHCO,H), 3.34-3.07 (m, 3 H, ArB,CHCOH and NCH),

IR (KBr): 3050, 2960-2850, 1733, 1594, 1446, 1350, 1250, 1232,74-2.65 (m, 1 H, NC})l, 2.14-2.04 (m, 2 H, NC}€H,).

987, 700, 668 cm.

!H NMR (300 MHz, CDCJ): & (rotamers) = 10.71 (br s, 1 H, OH),
7.42-7.33 (m, 5 H, ArH), 5.77-5.71 (m, 0.6 H, £BH), 5.42—
5.40 (m, 0.4 H, CKCH), 5.07-4.78 (m, 2 H, &,=CH), 4.52 (s,
0.4 H, AHCO,H), 4.26 (s, 0.6 H, BCO,H), 3.45-3.13 (m, 2 H,
NCH,), 2.51-2.17 (m, 2 H, NC}H,), 1.98-1.43 [m, 3 H,
CH,CH(CHz),], 0.97-0.52 (m, 6 H, & CH,).

13C NMR (75 MHz, CDCJ): & (rotamers) = 173.4, 173.2 (C=0),
135.5, 135.2, 135.1 (aryl C), 133.4 (S€H), 130.4, 129.4, 128.2,
128.1, 127.5, 126.8, 126.4 (aryl CH), 117.2, 11618,£CH), 60.0
(CHCO,H), 43.9, 43.5 (NCH), 38.2, 37.6, 36.9GH,CH(CH),],
33.2, 32.0 (NCBCH,), 24.8, 24.6 CH(CH,),], 21.7, 21.2 (CH).

HRMS (ESI):m/z [M + H]* calcd for G;H,3NO;: 290.1750; found:
290.1751.

(2S,3S)-N-Benzyl oxycar bonyl-2-aminobut-3-enyl(3-meth-
yl)pentanoic Acid (3)

Yield: 268 mg (84%); clear colorless oilp]p?® +6.1 € 1.0,
CH,CL,).

IR (KBr): 3750-2850, 1699, 1683, 1456, 1418, 1292, 916, 748, 6
668, 643, 612 cm.

'H NMR (300 MHz, CDC)): § (rotamers) = 10.5 (br s, 1 H, G),
7.33-7.14 (m, 5 H, ArH), 5.69-5.64 (m, 2 H, &i8H), 5.17 (s, 2
H, ArCH,), 4.99 (d,J=10.1 Hz, 2 H, €,=CH), 4.17 (dJ=9.7
Hz, 1 H, GHCO,H), 3.49-3.19 (m, 2 H, NC}j} 2.31-2.29 (m, 2 H,
NCH,CH,), 2.14-2.00 (m, 1 H, £1;CHCHj), 1.45-1.35 (m, 1 H,
CH,CH,), 0.99-0.85 (m, 7 H, &,CH; and 2x CH,).

13C NMR (75 MHz, CDCJ, 315 K): & (rotamers) = 174.3, 157.0
(C=0), 135.8 (aryl C), 134.4 (GHCH), 128.1, 127.8, 127.5 (aryl
CH), 116.6 CH,=CH), 67.6 CHCOH), 66.0 (AICH,), 46.5
NCH,), 33.5, (GHsCHCH,), 33.0 (NCHCH,), 24.9 CH,CH,),
15.6 (CH), 11.3, 10.4 (CKCH,).

HRMS (ESI):m/z[M + H]* calcd for GgH,sNO,: 320.1856; found:
320.1869.

(25)-N-Benzyloxycar bonyl-2-aminobut-3-enyl (2-phenyl)eth-
anoic Acid (3m)

Yield: 333 mg (98%); white solid; mp 75-77 °@]}*°+85.2 € 1.3,
CH,CL,).

13C NMR (75 MHz, CDCJ, 315 K): 3 (rotamers) = 174.8, 155.9
(C=0), 137.2, 136.0 (aryl C), 134.5 (G+CH), 128.8, 128.2, 128.1,
127.7, 127.5, 126.4 (aryl CH), 116 2H,=CH), 67.2 (ACH,0),
63.3 CHCOH), 48.6 (NCH), 34.7 (ACH,CHCOH), 32.6
(NCH,CHy,).

HRMS (ESI):m/z [M + H]* calcd for GsH,gNO,: 354.1699; found:
354.1706.

(25)-N-Fluor enylmethoxycar bonyl-2-aminobut-3-enyl (3-phe-
nyl)propanoic Acid (30)
Yield: 405 mg (92%); clear glassj]L>*—79.6 ¢ 1.04, CHCL,).

IR (KBr): 3050, 3000-2900, 1701, 1478, 1450, 1423, 1223, 1001,
740, 701 cmt.

H NMR (300 MHz, CDCJ): § (rotamers) = 9.47 (br s, 1 H, OH),
7.77-7.12 (m, 13 H, ArH), 5.63-5.39 (m, 1 H, £8H), 4.93-4.83
(m, 2 H, H,=CH), 4.68-4.62 (m, 1 H,l@CO,H), 4.58-4.46 (m, 1
H, CHCH,0), 4.27-4.10 (m, 2 H, CH&,0), 3.39-2.91 (m, 2 H,
CH,Ar), 2.65-2.42 (m, 2 H, NC})|, 2.05-1.89 (m, 2 H, NC}&H.,).

13C NMR (75 MHz, CDCJ, 315 K): 5 (rotamers) = 174.9, 155.8

9@-=0), 1435, 141.1, 137.3 (aryl C), 134.4 (EBH), 128.8, 128.2,

127.3, 126.8, 126.3, 124.4, 119.6 (a@}l), 116.1 CH,=CH), 66.9
(CH,0), 63.2 CHCO,H), 48.5 (NCH), 47.1 CHCH,0), 34.7
(CH,Ar), 32.3 (NCHCH,).

HRMS (ESI):m/z[M + H]* calcd for GgH,,NO,: 442.2018; found:
442.2015.

(25)-N-Benzyloxycar bonyl-2-aminobut-3-enyl(3-benzyloxy-
phenyl)propanocic Acid (3p)
Yield: 48 mg (20%); clear colorless oil.

IR (KBr): 3400-2850, 3050, 3032, 1698, 1683, 1511, 1471, 1455,
1422, 1372, 1293, 1240, 1176, 1108, 1001, 917, 831, 736, 696, 668
cnrt,

'H NMR (300 MHz, CDC)): § (rotamers) =8.78 (br s, 1 H, OH),
7.42-6.83 (m, 14 H, ArH), 5.68-5.53 (m, 1 H, £B8H), 5.25-5.10

(m, 2 H, ArCHO), 5.02 (s, 2 H, ArCKDAr), 5.00-4.90 (m, 2 H,
CH,=CH), 4.17-4.12 (m, 2 H, ICO,H), 3.32-3.06 (m, 3 H,
ArCH,CHCG, and NCH), 2.74 (dJ=7.2 Hz, 1 H, NCH), 2.18—

2.05 (m, 2 H, NCHCH,).

13C NMR (75 MHz, CDC}, 315 K):§ (rotamers) = 175.1 (Cl),

IR (KBr): 3050, 3033, 30002900, 1743, 1696, 1479, 1455, 141657 3 (aniCOCH,) 156.0 (C=0). 136.6, 136.0 (a9TH,), 134.9

1366, 1291, 1187, 1144, 973, 917, 973, 917, 742, 698, 636 cm

'H NMR (300 MHz, CDCJ): & (rotamers) =10.33 (br s, 1 H,
COH), 7.37-7.23 (m, 10 H, ArH), 5.96 (s, 1 HHCO,H), 5.48—
5.40 (m, 1 H, CH=CH), 5.24 (s, 2 H, Ar@,), 4.88-4.76 (m, 2 H,
CH,=CH), 3.50-3.40 (m, 1 H, NgH), 3.18-3.10 (m, 1 H, NCH)),
2.15 (s, 1 H, NCHCHH), 1.74 (s, 1 H, NCKCHH).
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(aryl CCH,CHCQH), 134.5 (CH=CH), 129.8, 129.4, 128.2,
128.1, 127.9, 127.8, 127.6, 127.5, 127.1 (aryl CH), 116.4, 116.2
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HRMS (ESI):m/z[M + H]* calcd for GgH,gNOs: 460.2118; found: HRMS (ESI):m/z [M + H]* calcd for GgH,sCI;NOg: 554.0898;

460.2133. found: 554.0892.

(25)-N-Benzyloxycar bonyl-2-aminobut-3-enylbutanedioicAcid  (2S)-N-Benzyloxycar bonyl-2-aminobut-3-enylpentanedioic

(30) Acid (3t)

Yield: 174 mg (54%); clear colorless oik]p*® —43.7 ¢ 1.68, Yield: 146 mg (43%); clear colorless oik]p?° —60.4 € 1.46,
CH,CL,). CH,CL,).

IR (KBr): 3500-2700, 3030, 1714, 1699, 1683, 1746, 1423, 1371R (KBr): 3450-2800, 3069, 1712, 1498, 1475, 1423, 1371, 1225,
1227, 1080, 1003, 914, 772, 735, 699, 624cm 1001, 915, 772, 735, 698 cin

'H NMR (300 MHz, CDC)): & (rotamers) =11.35 (br s, 2 H, 'H NMR (300 MHz, CDC], 315 K):5 (rotamers) = 11.53 (br s, 2
2x OH), 7.33-7.16 (m, 5 H, ArH), 5.74-5.72 (m, 1 H, £8H), H, 2xOH), 7.31 (s, 5 H, ArH), 5.73 (s, 1 H, G¥CH), 5.14 (s, 2
5.14-5.02 (m, 2 H, ArB,), 4.95-4.93 (m, 2 H, I&,=CH), 4.46— H, ArCH,), 5.09-4.98 (m, 2 H, B,=CH), 4.40-4.20 (m, 1 H,
4.41 (m, 1 H, ®ICO,H), 3.54-3.25 (m, 2 H, NCHj 2.37-2.35 (m, CHCOQO,H), 3.51 (s, 1 H, NC}), 3.20-3.11 (m, 1 H, NCHi 2.59—
1H, CH,CO,H), 2.06-2.03 (M, 1 H,8,CO,H), 1.27-1.22 (m, 2H, 2.02 (m, 6 H, CHCH,CO,H, NCH,CH,, CH,CH,CO,H).

NCH,CH,). 13C NMR (75 MHz, CDCJ): & (rotamers) = 178.6, 176.3, 156.2,
13C NMR (75 MHz, CDC}, 315 K): § (rotamers) = 176.1, 174.9, 155.5 (C=0), 135.8, 135.5 (aryl C), 134.5 (EBH), 128.2, 127.8,

169.5, 155.7 (C=0), 135.8 (aryl C), 134.6 (EBH), 128.5, 128.1, 127.4 (aryl CH), 116.6GH,=CH), 67.4 (ACH,), 59.4, 59.1

127.8, 127.4 (aryl CH), 116.6, 116.5H,=CH), 67.3, 67.1 (CHCOH), 48.2, 47.4 (NCH), 33.2, 32.4 CH,COH), 30.1

(ArCH,), 57.7, 56.9 CHCOH), 48.8 (NCH), 35.7 34.9 (NCH,CH,), 24.7, 24.0CH,CH,COH).

(CH,CO.H), 32.9, 32.3 (NCECH,). HRMS (ESI):mz [M + H]* calcd for GH,,NO: 336.1441; found:
HRMS (ESI):m/z[M + H]* caled for GgH,gNOg: 322.1295; found: 336.1448.
322.1285.
Diazoketones 4; General Procedure

(25)-N-Benzyloxycar bonyl-2-aminobut-3-enyl-5-0x0-5-(2,2,2- Ethyl chloroformate (3.1 mmol) in anhyd THF (5 mL) was added to
trichlor oethoxy)pentanoic Acid (3r) a solution of P@N-a-amino acid (3 mmol) and M (3.1 mmol) in
Yield: 296 mg (64%); clear colorless oily]p'® —43.7 ¢ 1.91, THF (15 mL) at—15 °C and the Rrture was stirred for 30 min at
CH,Cl,). —5°C under argon. The precipitated;NBt*CI~ was filtered off.

. . eCN (10 mL) and TMSCHN(6 mmol) were added to the filtrate
|1R22(§Blr)1 4%0590163(;:;% 36%%0&3'850, 1747, 1704, 1474, 1422, 137IaYlhd the mixture was stirred for 48 h at 4 °C. After thaitDEBO0

mL) was added and the mixture was extracted sequentially with
'H NMR (300 MHz, CDCJ): 3 (rotamers) = 10.24 (br s, 1 H, OH), 109 aq citric acid (30 mL), sat. ag NaHQ@0 mL), and brine (30
7.33-7.28 (m, 5 H, ArH), 5.71-5.69 (m, 1 H, £i8H), 5.14 (d, mL). The organic layer was separated and then driesS@Ja The
J=11.4 Hz, 2 H, Ar®y, 5.04 (dd,J=10.4,7.1 Hz, 2 H, solventwas removed under reduced pressure and the crude product
CH,=CH), 4.74-4.67 (m, 2 H, K,CCly), 4.36-4.26 (m, 1 H, \as purified by chromatography (EtOAc—hexane, 1:3) to afford the

CHCO,H), 3.56-3.46 (m, 1 H, NC}ji 3.17-3.07 (m, 1 H, NCjl title compound. Producta and4b had spectra identical with those
2.59-2.15 (m, 6 H, NC}€H,, CHCH,CH,, CHCH,CH,). of an authentic samplg#2%-31

13C NMR (75 MHz, CDC)): § (rotamers) = 175.5, 170.9, 156.1,
155.4 (C=0), 135.8, 135.5 (aryl C), 134.4 (SBH), 128.2, 127.8, N-Protected p-Amino Acids5; General Procedure
127.7, 127.4 (aryl CH), 116.7CH,=CH), 94.5 (CCJ)), 73.6 A mixture ofN-a-aminoacyldiazomethang(1 mmol), silver ben-
(CH,CCly), 67.4 (ACH,), 59.4, 58.9 CHCO,H), 48.2, 47.5 zoate (2mg, 0.08 mmol)in 1,4-dioxane (8 mL) ap@R2 mL) was
(NCH,), 33.2, 32.4 (NCKCH,), 30.0 (CHCH,CO,), 24.7, 24.1 prepared in a closed vessel. The reaction was performed for 60 sec
(CH,CH,CO,). at ﬁlo °C, 200 gv a(rjld 60 gsi. Tdhe remainingﬁolventlwas fiIteLed off
. . ) . and evaporated under reduced pressure. The resulting residue was

gﬁmségg’&ggz [M + H]" calcd for GgHp,ClNO;: 466.0585; redissolved in 10% ag NaHG@20 mL). The aqueous layer was

: ) : washed with ED (2x 20 mL) and acidified to pH 2 with aq 10%
HCI and then extracted using EtOAcX20 mL). The combined
organic layers were washed with@®(2x 15 mL), dried (N&SG,),
oo " . and evaporated to obtain the title prod&ctBroduct$a andsb had
\é'flké'l;m mg (65%); clear colorless oil]p*" ~25.2 ¢ 1.98, spectra identical in all respects with the previously reported materi-

22 al?

IR (KBr): 3068, 3000-2900, 1749, 1703, 1698, 1478, 1450, 1422,
1372, 1289, 1223, 1142, 1047, 912, 799, 759, 740, 6241 cm 1,3-Oxazinan-6-ones 6; General Procedure

1H NMR (300 MHz, CDCJ): 5 (rotamers) = 10.12 (br s, 1 H, OH) The method applied to synthesize 1,3-oxazinan-6-ones was the
7.77-7.23 (m, 8 H ’ArH) 5.70-5.46 (M, 1 H4€CH,) 505-4.82 Same as the method for synthesizing 1,3-oxazolidin-5-ones. Prod-
(M, 2 H, G1,=CH), 4.73 (s, 2 H, CKCC), 4.60 (djl:5.0 Hy 2 ucts6aandéb have spectra identical in all respects with the previ-

H, CH,0), 4.21-4.01 (m, 2 H,I8CH,0 and GICO,H), 3.44—2.87 ©OUSly reported materidl.

(m, 2 H, NCH), 2.46-2.02 (m, 6 H, NC}€H,, CH,CH,CO,, and : .
CH,CH,CO,). N-Protected N-But-3-enyl-p-amino Acids 7, General Procedure

The procedure for synthesizifgbut-3-enylf-amino acids7 was

C NMR (75 MHz, CDCJ): 5 (rotamers) = 175.4, 170.9, 156.0 the same procedure as for the preparatidt-béit-3-enyle-amino
(C=0), 143.4, 141.1 (aryl C), 134.5, 134.3 (SBH), 127.4, 1268, 4ciges,

124.4, 119.6 (aryl CH), 116.5CH,=CH), 94.5 (CCJ), 73.7

(CH,CCLy), 66.7 (CHCH,0), 60.2, 59.4, 58.7QHCO,H), 47.9  N.Benzyloxycar bonyl-3-aminobut-3-enylpropanoic Acid (7a)
(CHCQO,H), 47.4, 47.0 (NCH, 32.8, 32.4 (NCKCH,), 29.9 vield: 20 mg (72%); light yellow oil.

(CH,CH,CO,), 24.3, 23.9CH,CH,CO)).

(29)-N-Fluor enylmethoxycar bonyl-2-aminobut-3-enyl-5-oxo-5-
(2,2,2-trichlor oethoxy)pentanoic Acid (39)

Synthesis 2009, No. 12, 1991-1998 © Thieme Stuttgart - New York
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IR (KBr): 3067, 3000-2900, 1730, 1704, 1480, 1423, 1368, 129Acknowledgment

1218, 1189, 1138, 1028, 997, 916¢&tm .

N . _ The authors wish to thank the Viethamese Government for the pro-
H NMR (300 MHz, CDCJ): 5 (rotamers) = 9.58 (br s, 1 H, OH), yisjon of a Post-Graduate Scholarship (to T.T.V.N.) and the CSIRO
7.31-7.15 (m, 5 H, ArH), 5.70 (br's, 1 H, Gi€H), 5.11-5.08 (M,  ¢5r 4 Molecular and Health Technologies Aurora PhD Top-Up

2 H, ArCH,), 5.01 (d,J=9.8 Hz, 2 H, ®,=CH), 3.55-3.45 (M, 2 gcholarship (to T.T.V.N.).

H, CH,CH,CO,H), 3.36-3.32 (m, 2 H, NC} 2.71-2.59 (m, 2 H,
CH,CO,H), 2.34-2.27 (m, 2 H, NC}&H,).

13C NMR (75 MHz, CDCJ): § (rotamers) = 175.8, 156.2 (C=0), References

136.2 (aryl C), 134.6 (CHCH) 128.1, 127.9, 127.8, 1275, (aryl (g
CH), 116.7 CH,=CH), 66.9 (ACH,), 47.3 (NCH), 44.5
(CH,CH,CO,H), 32.9 (CHCH,CO,H), 29.7 (NCHCH,). @

HRMS (ESI):m/z [M + H]* calcd for G,H,gNO,: 278.1392; found: ?3)
278.1397.
4

(29)-N-Fluor enylmethoxycar bonyl-3-aminobut-3-enyl (4-meth-

yl)pentanoic Acid (7b) 5)
Yield: 23 mg (75%); amorphous solid. (6)
IR (KBr): 3160, 3068, 3043, 3020, 3000-2850, 1698, 1667, 1463,

1450, 1388, 1291, 1149, 1000, 912-&m '(7)

!H NMR (300 MHz, CDCJ): § (rotamers) =9.71 (br s, 1 H, OH), (8)
7.73-7.25 (m, 8 H, ArH), 5.73-5.40 (m, 1 H, £8H), 5.01-4.85

(M, 2 H, G4,=CH), 4.61-4.55 (m, 2 H, CH§,0), 4.19-4.12 (m, 1 (g)
H, CHCH,0), 320 (m, 1 H, NCh, 2.66-2.63 (m, 1 H, (10
CHCH,COH), 2.20-1.69 (m, 4 H, CHE,COH, NCHCH),  (11)
1.26-1.10 [m, 1 H, B(CH,),], 0.92-0.75 (m, 3 H, C§), 0.57-0.46

(m, 3 H, CH). (12)
13C NMR (75 MHz, CDC)): § (rotamers) = 177.1, 176.7, 155.7
(C=0), 143.8, 141.1 (aryl C), 135.0, 134.7 (£8H), 128.0, 127.2,  (13)
126.8, 126.7, 125.6, 124.4, 124.1, 1195 (aryl CH), 116.1
(CH,=CH), 66.0 (CHCH,O), 61.8 CHCH,COH), 47.2, 47.0 (14)
(CHCH,0), 46.4 (NCH), 36.8, 36.4 CH,CO,), 33.2, 32.5, 31.5
[CH(CH,),], 30.9, 30.5 (NCHCH,), 19.6, 19.3 (X CHj). (15)

HRMS (ESI):nV/z [M + H]* calcd for GsH;NO,: 408.2169; found: 8%
408.2175.

: (18)
(25)-N-Benzyloxycar bonyl-2-aminobut-2-methyl-3-enylpro-

panoic Acid (14)
(9-3-Benzyloxycarbonyl-4-methyl-1,3-oxazolidin-5-oreL{ 0.15
mmol) was dissolved in Ci€l, (5 mL). BF;-OEt, (0.3 mmol) and
ATMS (0.45 mmol) were added to the reaction mixture and the 30(21)
lution was stirred for 18 h with TLC monitoring. The reaction solu-

tion was taken up in ED (10 mL) and extracted with ag sat. 22)
NaHCG; (3% 10 mL). The agueous layer was adjusted to pH 2 with
10% dil. HCI, and extracted with EtOAc 10 mL). The com- 23)
bined organic layers were dried (Mg3@iltered, and concentrated 4)
under reduced pressure. The residual oils were purified via silica gé?
column chromatography, eluting with 30% EtOAc—hexane to af-
ford the title product; yield: 17.5 mg (40%); light yellow oil. (25)

IR (KBr): 3400-2900, 3068, 3033, 2980-2900, 1694, 1668, 1470,
1446, 1429, 1255, 1207, 1172, 1101, 1080, 1014, 917 cm

1H NMR (300 MHz, CDCJ): & (rotamers) = 7.62-7.51 (m, 5 H, (26)
ArH), 5.66 (br s, 1 H, CH-CH), 5.12 (s, 2 H, Ar@l,), 4.96 (br s, 2
H, CH,=CH), 4.13 (br s, 1 H, C}EHCO,H), 3.34-3.09 (m, 2 H, (27)
NCH,), 2.47 (br s, 1 H, NCKCHCH,), 1.69-1.32 (m, 3 H,
CH.CHCO,H) 0.98-0.82 (m, 3 H, NCJCHCH.). (28)

13C NMR (75 MHz, CDC)): & (rotamers) = 175.8, 156.4, 155.7
(C=0), 140.7 (aryl C), 135.8, 135.5, 135.3 (S8H), 129.4, 128.6,

128.1, 127.7, 127.6 (aryl CH), 114.6H,=CH), 67.2 (ACH,),  (29)
57.0, 56.5 (CHCHCOH), 53.2, 52.8 (NCh, 37.6, 37.4 (30)
(NCH,CHCH,), 17.1, 17.0 (NCEKCHCH,), 15.5, 14.8, 13.9
(CH,CHCO.H).

MS (ESI, 3000V):m/z (%) =314 (100, [M + Na]), 292 (20, (31)
M + H)).

(19)
(20)
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