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1. Introduction receptor, was prepared via  additon of 1-(4-
. . . . chlorophenyl)acrylonitrile with sodium bisulfate asdbsequent
Homotaurine (3-amino-1-propanesulfonic acid [3APS$0a  (aqyction? or via the Q-catalyzed radical addition of bisulfite to
called tramiprosate) is an important sul_fur coritgjramino acid 2-(4-chlorophenylallylamine or itsN-phthalyl derivative’
that has attracted much attention during the fast decades.  aernatively, 2-substituted homotaurines were pregahrough
Homotaurine was reported to inhibi3Aibril formation and to ring-opening reactions of 2-alkylpropane-1,3-sul®n with
protect against A toxicity in vitro assaysand was used as @ ammonia or with NaNfollowed by reductiort’ Recently, both
candidate drug for treating Alzheimer’s disease,faiiéd in the 1. 544 2-substituted homotuarines were preparedMichael
phase Il triaf Moreover calcium 3-(aceta_mid(_))propanesuIfonate(,idditiOn of 2-alkenamides with thioacetic acid, aubsequent
(acamprosate), a salt dFacetylhomotaurine, is one of the few .oquction and oxidatiol Synthesis of 3-substituted
medications for the prevention of alcohol relapsedetoxified  pomotaurines were realized via the Horner-WadswortimBns
alcohol-dependent patieritn the other hand, homotaurine has reaction of N-protected o-aminoalkanals and
also been considered as structural analog andobtei®s of-  ghy|(diethoxyphosphoryl)methanesulfonate  and  syloesat
aminobutanoic acid (GABA), an important spézmﬂc witor of  pygrogenation and deprotectibh,or via the Wittig-Hornor
impulse transmission in the central nervous system. condensation of benzyloxycarbonylhosphonoglycine

Besides homotaurine itsélfsubstituted homotaurines have trimethyl ester and subsequent Michael additionctiea,
been synthesized as well till now. 1-Carboxyhomotaeurivas ~feduction, and deprotectidh.The 3-carboxyhomotaurine was
prepared from methyl 2 4-dibromobutanoate via rplétistep ~ Obtained through hydrolysis of 2-(2,5-dioxoimidadai-4-
synthesis. Recently, various 1-substituted homotaurines were//)éthanesulfonic acid or via oxidation of homocysteine with

synthesized from 2-alkenonitriles by the Michaetiiidn with ~ Peroxy acid.” Despite of these synthetic methods for substituted
thioacetic acid, reduction, and oxidatibror from different homotaurines, there is no general and versatiléodeteported

olefins andO-ethyl S-2-phthalimidomethylxanthate via a radical for the synthesis of enantiopure substituted homotes.
addition and ~subsequent performic acid oxidafiori_Z- Recently, we focus on the synthesis of various #ulbed
Methylhomotaurine was prepared by addition of metle?  omotaurineé”™® As a part of our ongoing interest in the

with  bisulfite and subsequent reductive aminafiore- synthesis and biological application of aminoallcari®®nic
Phenylhomotaurine was synthesized from phenylstggfenate  5:igs!® we become interested in the synthesis of 3-substitu

via addition of nitromethane and subsequent catalyt ,omotaurines. Herein, we present a general and ifect

hydrogenation and hydrolyssis._ _ Saclofen  [2-(4-  gynthesis of enantiopure 3-substitued homotaurines.
chlorophenyl)homotaurine], a competitive antagostGABA

DCorresponding author. Tel.: +86-10-64435565; f836-t0-64435565; e-mail: jxxu@mail.buct.edu.cn
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2. Results and Discussion

In our synthetic strategy, enantiopure free &hgrotected 3-
substitued homotuarines were prepared conveniemtyn fa
variety naturally occurring amino acids. TheN-
benzyloxycarbonyl (Cbzp-amino acids Xa-6 were prepared
from the corresponding amino acids and benzyl ofdomate
using a reported methdd.For the preparation dfl,N-DiCbz-
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and these similar by-products were observed in trané/ on
thin layer chromatographic analysis in other cgSeseme 3).

For reduction of N-Cbz-protected amino acids to the
corresponding alcohols, different convenient meshodere
evaluated. N-Cbg-amino acid3a was selected as a model to
screen the selected methods. Meyers’'s sodium bdriatey
iodine method afforded only the alcohol in 58Y%dHowever,

lysine (1f), double amounts of benzyl chloroformate was usedAbiko’s procedure with sodium borohydride-sulfuricicagave

For tyrosine with a phenolic hydroxyl group on iideschain,N-

no desired alcohol possibly due to unstability leé Cbz group

Cbz-O-Bn-tyrosine {g) was prepared via the sequence ofunder strong acidic conditiofi. Finally, using a method

formation of copper (lI) complex with copper sulfate
pentahydrate in the presence of sodium hydroxidetien,
phenolic hydroxyl protection with benzyl bromide,daamino
protection with benzyl chloroformate (Scheme 1).

BnO BnO
HO i) CuSO,
NaOH, BnBr CbzClI
—_— —_—
ii) EDTA-2Na NaOH
CO,H CbzHN~ ~CO.H
HN" COLH H2N 2 z 2

68% 95% 19

Scheme 1Synthesis oN-Cbz-O-Bn-tyrosine Lg).

The N-Cbz a-amino acids 1a-g) were further converted to
the correspondindN-Cbz p-amino acids 3a-g) via the Arndt-
Eistert homologation. The protected-amino acids were
activated by treatment with ethyl chloroformate lie fpresence
of N-methylmorpholine (NMM) to form the correspondingxen
anhydrides, which were reacted with diazomethane, zHto
give rise to the corresponding diazoketo@asg in satisfactory
to good yields of 3886% (Scheme Zf. The diazoketoneg8a-g
were then refluxed under the catalysis of silverzoate in a
mixture of 1,4-dioxane-water, affording the corrasgiog S-
amino acids 3a-g in good vyields (7393%) via the Wolff

described by Kokotd3 via sodium borohydride reduction of the
mixed anhydride generated with ethyl chloroformatbag
corresponding alcohol was obtained as pure liquitigh yield.
Without further purification, it was directly readtewith
methanesulfonyl chloride in dichloromethane (DCM) tine
presence of triethylamine to afford the correspogdi
methanesulfonateda in a good yield (72%). Similarly, the
mesylates} were obtained in satisfactory to good overall yseld
(58-75%) and further treated with thioacetic acid (HSAnyl a
Cs,CO; in DMF, during which the reaction flask was covered
with aluminium foil to avoid sunlight, under stirgrovernight to
give rise to thioacetatésin yields of 5489%.

Although in our previous studief;amino primary alcohols
were converted into the corresponding thioacetabesctty by
the Mitsunobu reaction with HSAc, diethyl azodicarbaty
(DEAD), and triphenylphosphari&purification was very tedious,
and not reproducible on a large scale preparatiosoine cases
due to formation of the Michael adduct of HSAc andADE In
the current study, the transformation was realized b
displacement of the activated mesylates of the halso with
cesium thioacetate because theamino primary alcohol
mesylates show less steric hindrance in the subistituOn the
other hand, although direct displacement of mesglét with

rearrangemerft The formation of the diazoketones and theirsodium sulfite or bisulfite can produce the desite€bz 3-

Wolff rearrangement to thamino acids3a-g are well known to
proceed without racemerization of the asymmetridreéh

When conversion oN-Cbz lysine {f) to its diazoketon&f,
besides diazoketor#?f was obtained in only 38% yield even the
quantity of diazomethane was increased to more thian
equivalents, in this reaction, a small amount (gétd) of by-
product, a diazoacetic mixed anhydri@é was obtained. A
reasonable mechanism for the formation26f is outlined in
Scheme 3. It is assumed that diazomethane carafiestk either
of the two carbonyl groups in the mixed anhydidéo generate
two different tetrahedral intermediatBsandC. The intermediate
B undergoes eliminations of carbon dioxide and atteio form
D, which is further deprotonated with ethoxide to gatee the
diazoketone2f. However, C undergoes eliminations to form
eitherN-Cbz lysinatelf or diazoacetic mixed anhydride which
is converted to byprodu@f via deprotonation with ethoxide
The by-produc®f’ can be converted to the desired prodifdan
the reaction system through the reaction with diatbane. This
is possible reason wh3f' was obtained in only small amount

substituted homotaurine8, purification (complete removal of
excess inorganic salt) was very tedious. We seletedsteps
sequence of substitution with cesium thioacetate @idation

with performic acid.

The prepared thioacetate® were oxidized to the
corresponding sulfonic acids, enantiopiMeCbz 3-substituted
homotaurines, in moderate to excellent yields using performic
acid. Our synthetic strategy is a salt-free rout @nvenient for
purification.

Generally, enantiopur®&l-Cbz 3-substituted homotaurinés
are useful building blocks for synthesis of sulfpaptides and
other homotaurine-containing derivatives. However, siome
cases, enantiopure 3-substitued homotuarines soeiraportant
biological molecules.N-Cbz 3-substituted homotaurinega-c
were selected to remove their Cbz protecting gr&mantiopure
free 3-substituted homotaurin@a-c were obtained as colorless
crystals in good yields by hydrogenolysis in metiiaimder an
atmosphere of hydrogen in the presence of pallaginoncarbon
powder.

(a) NMM, CICO,Et

(a) CICO,Et R .
/Rk NMM, THE /kﬂ/ PhCO,Ag, 80 °C /R’k/ (b) NaBH,4, MeOH
T T ChbzHN N CbzHN COH — =
CbzHN" “CO,H (b) CH,N-Et,0 & 2 La-dioxaneH,0 (c) EN, MsCl
1 2 3 DCM, 0°C
R HSAC R H202 R Pd/C, H, 0
CszN/'\/\OMs CszN/'\/\SAC CszN)\/\so H H N/'\/\so H
4 DMF, r.t. 5 0°Ctorit. 6 3 MeOH,rt. 2 ; 8



Scheme ZReaction of unsymmetric diiminde-fwith acyl chloride<.

Table 1 Facile synthesis of N-Cbz and free 3-substituteddtaurines.

Isolate yield (%)

Entry Cbz-AA 1 R
2 3 4 5 6 7
1 la Bn 82 92 72 89 96 79
2 1b Me 86 93 76 82 64 71
3 1c 'Pr 75 82 71 54 52 89
4 1d 'Bu 85 88 58 60 96
5 le ‘Bu 76 82 62 57 80
6 1f CbzNH(CH), 38 73 65 88 24
7 19 4-BnOGH,CH, 76 92 72 64 26
N>
1 R
] /k’: ; -COy, -OEt RON -EtOH /kﬂﬂ
HQé*NEN CbzHN CbZHN/'\H/%_'H — CbzHN SN,
R 2 o ® O@ o o}
CbZHN/k”/O\”/OEt " b OOkt 2 Tc
H,N
@ /,N I’:llj 2IN2
©,0 XA Ros N o R @N /—EtOH R o
i} B
R = CbzNH(CH,), CbzHN 0} \C-)lEt T»CbZHN/'\ﬂ/OﬁH CbZHN/’\ﬂ/ \FANz
CICO,Et G 0% O O © 0°
-HCI Cc E 2f'
1f Sy

=
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Scheme Froposed Mechanism of the formatior2bfand2f'.

The specific rotation values of all prepared praduwsere
determined as well. It should be mentioned thadiaeoketones
2b-f with aliphatic side-chains show levorotation, whilee t
diazoketones2a and 2g with arylmethyl substituents show
dextro-rotation. Inversely,N-Cbz homotaurineséb-f show
dextro-rotation, while th&l-Cbz homotaurine6a and6g exhibit
levorotation. However, all correspondifigamino acids3 are
levorotation and all mesylate$ and thiacetate$ are dextro-
rotation in chloroform. To our doubts, our diazaket 2a is
dextro-rotation, different from those reportedtie reference¥’

for racemic diazoketonasmc-2a andrac-2d, racemicN-Chz-
amino acidsac-3a andrac-3d on HPLC chiral columns. Thus,
both racemic and optically activé-Cbz{f3-amino acids3 were
converted into their methyl ester8 by treatment with
diazomethane in THF under ice bath (Scheme 4).r&bemic
N-Cbzf$-amino acid methyl estersac-8a and rac-8d were
successfully separated on a HPLC AD-H chiral columd the
enantiomeric excess values&# and8d were determined under
the same conditions. Only one of enantiomers wasrodden
each of cases. The results indicate that no raceatien

% But ourp-amino acid3a possesses the same rotation direction occurred during our synthetic process as previowegiprted’

as the reported orfé.To verify our results, we determined our

starting materials and repeated the synthesisrdsts indicate
that our rotation direction for diazoketoBe is correct. It is not
clear why the rotation direction @i was reported in an opposite
rotation direction, even from different grouys®

Because some of our products show small specifatioots,
we doubt whether racemerization occurred duringsyathesis.
It is well-known that racemerization can only occuiridg
conversion fronN-Cbz-L-0-amino acidsl to N-Cbz-L$-amino
acids 3. The reactions fromN-Cbz-L{$3-amino acids3 to 3-
substituted homotaurineés and 7 do not involve nor affect the
chiral center carbon atom. To answer the questidn@provide
a credible result, we only need to determine théalppurity of
diazoketone® andN-Cbz-L{f3-amino acids3. We selected two
representative racemic amino acids, one with ar@nsadie-chain
(phenylalanine) and the other with aliphatic sideish(leucine),
to prepare the corresponding racemic diazoketsae®a and
rac-2d, which were further converted into racenieCbz{3-

amino acidsrac-3a andrac-3d, followed the same procedures.

However, unfortunately, it is very hard to realizedseparation

R
CH5N,, THF
CszN)\/COZ - CszN)\/COZMe
8
aR=Bn:;d:R='Bu

racemic and (S)-form

Scheme 4Synthesis oN-Cbz-L{f3-amino acid methyl esteBs

3. Conclusion

In summary, a series of enantiopiNgrotected 3-substituted
homotaurines and 3-substitued homotaurines wereecoently
synthesized from naturally occurring amino acidsa W-
benzyloxycarbonyl protection, the Arndt-Eistert hdogation,
reduction, esterification, and oxidation with penfiic acid. The
current method is a general, convenient, and sad{-§ynthetic
route to enantiopure 3-substituted homotaurines.
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4. Experimental section

4.1 General

Melting points were obtained on a Yanaco MP-500 melti
point apparatus and are uncorrected."Alland*C NMR NMR
spectra were recorded at a Bruker AV 400 (400 MHz) CG
or D,O with TMS or DOH as the internal standards, respedgtive

and the chemical shiftg) are reported in ppm. IR spectra were

taken directly on a Nicolet AVATAR 330 FT-IR spectraere

Pale yellow solid, mp: 12830°C, 11.57 g, yield 95%H NMR

(400 MHz, CDC}), ¢: 2.85 (dd,J = 13.2, 8.4 Hz, 1H in CH),

3.10 (dd,J = 13.2, 12.0 Hz,1H in C§}, 4.43 (dd,J = 12.0, 8.4
Hz, 1H, CH), 4.80 (dJ = 12.4 Hz, 1H in CkD), 4.82 (s, 2H,
CH,0), 5.00 (dJ = 12.4 Hz, 1H in CkD), 5.60 (d,J = 4.8 Hz,
1H, NH), 6.657.35 (m, 14H, ArH)*C NMR (100 MHz, CDG))
5: 36.9, 56.2, 66.8, 69.8, 114.8, 127.5, 127.83,827127.93,
128.4, 128.5, 128.9, 130.3, 136.2, 137.0, 156.6,75177.5.
HRMS (ESI) calcd for @H,/NOs [M+H]* m/z 406.1649; found

with KBr. HRMS spectra were obtained with an Agilent 406.1641.

LC/MSD TOF mass spectrometer. Optical
determined using a polarimeter using 3.5 i.d. x 10
cylindrical glass cell at sodium D line (589 nm),dawere
reported in concentration (¢ = 1 g/100 mL) at 20 “Khe
enantiomeric excesged was determined by HPLC using an AD-
H column (-hexanegtPrOH) at 1.00 mL/min, UV detection at
210 nm. TLC analysis was performed on silica gejsg&plates.
Spots were visualized with UV light or iodine. Column
chromatography was performed on silica gel zcx DOE300
mesh) with a mixture of petroleum ether and ethgtaie as
eluent.

Caution! Diazomethane is highly toxic and explosidence,
this reagent must carefully be handled in a vetiditehood.

4.2 General procedure for the synthesis of N-
benzyloxycarbonyl protected amino acids 1

N-Benzyloxycarbonyl a-amino acids 1a-f were prepared
following the method described by Shi et'&lAfter usually
workup, all products were using direct in the negfpsivithout
further purification.

4.2.1 Synthesis of (S)-O-benzyl-N-benzyloxycarbgogine(1g)
4.2.1.1 Synthesis of (S)-O-Bn-Tyrosine

Tyrosine (7.25 g, 40 mmol) was dissolved in an agaemlution
of sodium hydroxide (2 mol/L, 20 mL). The resultisglution
was stirred for 15 min at room temperature, and tharmed to
70°C. A solution of CuSEBH,0 (5 g, 20.4 mmol) in water (35
mL) was added dropwise, and the resulting solution stiased
for another 1 h. After addition of MeOH (100 mL) andQ¥4 (2
mol/L, 20 mL) in sequence, BnBr (5 mL, 8.55 g, 4thal) was
added dropwise during 0.5 h. After the completion tioé
reaction, the solvent was removed by vacuum fitirgtthe solid
product was washed with MeOH,8 (1/3, v/v) (60 mL) three
times and then added to a solution of EDTA-2Na (87426
mmol) in 100 mL of water. The resulting solution wstgred
further for 4.5 h at 70C. After filtration, washing with water
and acetone, drying under infrared light, the fipedduct was
obtained as white solid, mp 22223 °C, [0]o° = -9.4 € 1.0,
CHCly), Lit.** 219-221°C, [0]p*° = -9.3 € 1.0, AcOH). 7.33 g,
yield 68 %.

4.2.1.2 Synthesis of (S)-O-Bn-N-Cbz-Tyrosimgg (

A solution of §-0O-Bn-Tyrosine (8.14 g, 30 mmol) in THF (60
mL) was cooled to GC followed by addition of a solution of
NaOH (3 g, 75 mmol) in water (60 mL). Benzyl chlorofeten
(4.65 mL, 5.63 g, 33 mol) in THF (30 mL) was therded
dropwise. The resulting mixture was stirred at 0 8CX h, then
allowed to warm up to room temperature and stirreermght.
After addition of water (50 mL) followed by acidifitah with

rotations were

4.3 General
diazoketones 2

procedure for the preparation of the

The Cbz-protected kramino acid 1 (20 mmol) was
dissolved in THF (100 mL) and the resulting solntias cooled
to 0°C. To the solution was addé&#methylmorpholine (NMM,
2.31 mL, 2.12 g, 21.0 mmol) and ethyl chloroform@@e0 mL,
2.28 g, 21.0 mmol) successively. The mixture wasestifor 15
min. Then, a cooled solution of GN, (4.20 g, 100 mmol) in
Et,O (200 mL) was added dropwise, and the yellow solutias
allowed to warm to r.t. The reaction mixture was edruntil
there was no acid remaining (TLC control). ExcessMNGHvas
destroyed by addition of AcOH. The mixture was conegat
under reduced pressure, and the residue was takenEt@AcC.
The organic phase was washed successively with sadusat.
NaHCG; solution, 10% ag. citric acid, and brine, and dirier
N&SQ,. After removal of solvent under reduced pressure, t
residue was purified by column chromatography oitasibel
(petroleum ether/ethyl acetate: 5/1 v/v) to affahé product
diazoketone.

4.3.1 Benzyl (S)-(4-diazo-3-oxo-1-phenylbutan-2ayyamate
(29)

Pale yellow solid, mp: 887 °C, Lit.*® 88°C, 5.27 g, yield 82%,
[0]p?° = +11.8 € 1.0, CHCY). Lit.”" [a]p> = -42 € 1.0, CHC}).
'H NMR (400 MHz, CDC)) ¢: 3.03 (d,J = 6.0 Hz, 2H, CH),
4.40-4.60 (dt,J = 3.6, 6.0 Hz, 1H, CHN), 5.05 (d,= 13.2 Hz,
1H in CH,0), 5.09 (d,J = 13.2 Hz, 1H in CKD) , 5.20 (s, 1H,
CHN,), 5.44 (d,J = 3.6 Hz, 1H, NH), 7.13-7.36 (m, 10H, ArH).
*C NMR (100 MHz, CDCJ) ¢: 37.7, 54.4, 58.9, 66.8, 127.3,
127.9,128.1, 128.4, 128.5, 129.2, 136.1, 136.8,6,3.92.9.

4.3.2 Benzyl (S)-(4-diazo-3-oxobutan-2-yl)carbangaks

Pale yellow solid, mp: 98-10%C, Lit.?’ 91-92°C, 4.27 g, yield
86%, f]p™® = -40.1 € 1.0, CHCY), Lit.*" [0]p*°> = 50.0 € 1.0,
CHCL). 'H NMR (400 MHz, CDG) ¢: 1.33 (d,J = 6.8 Hz, 3H,
CH;), 4.16-4.46 (m, 1H, CH), 5.08 (d,= 12.4 Hz, 1H in CKD),
5.12 (d,J=12.4 Hz, 1H in CKD), 5.42 (s, 1H, CHHY, 5.57 (br,
1H, NH), 7.29-7.50 (m, 5H, ArH)*C NMR (100 MHz, CDG))
§:18.5,53.5, 64.4, 66.9, 128.0, 128.1, 128.5, 1,3565.6, 193.8.

4.3.3 Benzyl (S)-(1-diazo-4-methyl-2-oxopentan-@ayhamate
(209

Pale yellow solid, mp: 72-78%C, Lit.*° 30-31°C, 4.12 g, yield
75%, plp?® = -24.5 € 1.0, CHCY), Lit.*° [a]p*° = -31.5 € 1.0,
MeOH).'H NMR (400 MHz, CDCJ), d: 0.89 (d,J = 7.2 Hz, 3H,
CH), 0.99 (d,J = 7.2 Hz, 3H, Ch), 2.02-2.16 (m, 1H, CH),
4.10-4.18 (m, 1H, CH), 5.11 (s, 2H, @H5.40 (s, 1H, CHWY,
5.42 (br, 1H, NH), 7.33-7.36 (m, 5H, ArHJC NMR (100 MHz,

10 % HCI to pH %2, the aqueous layer was extracted with CDCl) 0: 17.3,19.4, 31.1, 54.7, 62.8, 67.0, 128.0, 128235,
EtOAc (3x100 mL). The combined organic phase was washed36-2, 156.3, 193.2.

with brine (2 x 100 ml) and then dried over ,88),. After
removal of the solvent under reduced pressurepthe ©)-N-

4.3.4 Benzyl (S)-(1-diazo-5-methyl-2-oxohexan-2ayj@mate

Cbz-O-Bn-Tyrosine {g) was obtained and further used without (2d)

further purification.

Yellow solid, mp: 66-68C, Lit.*° 64-65°C, 4.92 g, yield 85%,
[0]p?° = -40.8 € 1.0, CHCY), Lit.* [0]p*° = -53.6 € 1.0, MeOH).



'H NMR (400 MHz, CDCJ) §: 0.93 (d,J = 6.8 Hz, 3H, CH),
0.94 (d,J = 6.8 Hz, 3H, Ch), 1.46 (dddJ = 13.6, 9.2, 5.6 Hz,
1H in CHp), 1.57 (dddJ = 13.6, 8.4, 4.8 Hz, 1H in G} 1.65-
1.75 (m, 1H, CH), 4.24-4.27 (m, 1H, CH), 5.10 (s, 2H,,OH
5.34 (d,J = 6.4 Hz, 1H, NH), 5.44 (s, 1H, CHN 7.30-7.39 (m,
5H, ArH). *C NMR (100 MHz, CDG)) §: 21.8, 23.0, 24.7, 41.5,
54.0, 56.3, 67.0, 128.0, 128.2, 128.5, 136.1, 1560.2.

4.3.5 Benzyl (S)-(1-diazo-4-methyl-2-oxohexan-2ayij@mate
(2¢)

Pale yellow solid, m.p. 68-6%C, Lit.** 63-64°C, 4.40 g, yield
76%, p]p?° = -14.0 € 1.0, CHCY), Lit.*° [a]p*° = -42.1 € 1.0,
MeOH). '"H NMR (400 MHz, CDC}), 6: 0.90 (t,J = 7.2, Hz, 3H,
CH,), 0.95 (d,J = 6.8 Hz, 3H, Ch), 1.12 (ddq,J = 14.8, 9.2, 7.2
Hz, 1H in CH), 1.39-1.53 (ddg) = 14.8, 4.0, 7.2 Hz, 1H in
CH,), 1.77-1.92 (m, 1H, CH), 4.08-4.25 (m, 1H, CH), 5.80 (
2H, CH0), 5.40 (br, 2H, NH & CHW), 7.28-7.44 (m, 5H, ArH).
¥C NMR (100 MHz, CDG)) §: 11.5, 15.6, 24.5, 37.7, 54.9, 62.3,
67.1,128.1, 128.2, 128.5, 136.2, 156.2, 193.2.

4.3.6 Benzyl
(2f)

Yellow solid, mp: 79.5-80.8C, 3.33 g, yield 38% ]’ = -12.3

(c 1.0, CHC}). *H NMR (400 MHz, CDC}) 6: 1.30-1.40 (m, 2H,
CH,), 1.35-1.53 (m, 2H, C}), 1.55-1.64 (m, 1H in C}), 1.75-
1.85 (m, 1H in CH), 3.12-3.22 (m, 2H, CHN), 4.13-4.28 (m,
1H, CHN), 4.93 ( br, 1H, NH), 5.03 (d, = 12.8 Hz, 1H in
CH,0), 5.07 (dJ = 12.8 Hz, 1H in CKD), 5.08 (dJ = 12.0 Hz,
1H in CH0), 5.09 (d,J = 12.0 Hz, 1H in CHD), 5.42 (s, 1H,
CHN,), 5.66 (d,J = 7.2 Hz, 1H, NH), 7.28-7.36 (m, 10H, ArH).
¥C NMR (100 MHz, CDG)) §: 22.0, 29.4, 31.7, 40.2, 53.9, 57.7,
66.6, 67.0, 128.0, 128.2, 128.44, 128.46, 136.5.5,3156.1,
156.6, 193.8. IRV, CMi") 3329, 3033, 2928, 2865, 2107, 170
1638, 1529, 1454, 1365, 1249, 1142, 1027, 748, 6RMS
(ESI) calcd for GH,gN,NaQ;, [M+Na]” m/z 461.1795; found
461.1785.

(S)-(7-diazo-6-oxoheptane-1,5-diyfdiamate

1

4.3.7 (S)-2,6-Bis(benzyloxycarbonylamino)hexanoic 2
diazoacetic anhydride2f’)

Colouress liquid, 1.43 g, yield 15%]§*° = -2.70 € 1.0, CHC)).
'H NMR (400 MHz, CDC)) 6: 1.23-1.29 (m, 2H, C}), 1.31-
1.52 (m, 2H, CH), 1.79-1.91 (m, 1H in C}), 1.99-2.11 (m, 1H
in CH,), 2.92-3.20 (m, 2H, C}N), 4.76 (br, 1H, CHH), 4.81
(dd,J = 9.6, 5.2 Hz, 1H, CHN), 5.07 (s, 2H, 2NH), 5.20 J&;
12.4 Hz, 2H in 2CKD), 5.25 (d,J = 12.4 Hz, 2H in 2CHD),
7.30-7.35 (m, 10H, ArH)**C NMR (100 MHz, CDG)) 4: 23.2,
28.2, 29.3, 40.6, 53.1, 63.4, 66.5, 69.2, 128.8.32 128.41,
128.5, 128.6, 134.6, 136.6, 153.2, 156.3, 190.9ViRax, cnt)
3360, 3083, 3064, 3033, 2930, 2866, 2019, 17903,11644,
1520, 1498, 1455, 1360, 1286, 1110, 1027. HRMS (E&Hd
for C,4H26N,NaO, [M+Na]” m/z 505.1694; found 505.1691.

4.3.8 Benzyl (S)-(1-(4-(benzyloxy)phenyl)-4-diazm«Bbutan-2-
yl)carbamate Zg)

Pale yellowish solid, mp: 128-13C, 4.90 g, yield 76%]p>° =
+17.3 € 1.0, CHCY). *H NMR (400 MHz, CDC}) 5: 2.91 (dd,J
= 14.0, 6.8 Hz, 1H in C}§), 2.97 (dd,J = 14.0, 7.2 Hz, 1H in
CHy), 4.20 (ddJ = 7.2, 6.8 Hz, 1H, CHN), 4.98 (s, 2H, &B),
5.02 (d,J = 12.4 Hz, 1H in CKD), 5.07 (dJ = 12.4 Hz, 1H in
CH,0), 5.20 (s, 1H, CHY, 5.57 (d,J = 7.2 Hz, 1H, NH), 6.80-
7.45 (m, 14H, ArH)*C NMR (100 MHz, CDCJ) §: 37.4, 54.4,
58.9, 66.8, 69.8, 114.9, 127.3, 127.8, 127.9, 1298.2, 128.36,
128.41, 130.2, 136.1, 136.8, 155.6, 157.7, 19RqVmax, cn)
3404, 3028, 2960, 2921, 2850, 2107, 1713, 16421,115853,
1384, 1242, 1180, 1142, 1075, 1045, 739, 697. HRHESI)
caled for GgH,NsNaO, [M+Na]® m/z 452.1581; found

452.1585.

4.3.9 Benzyl (R/S)-(4-diazo-3-oxo-1-phenylbuta}@aybamate
(rac-2a)

Scale: 598 mg, 2 mmol. Yellow liquid, 540 mg, yi€d%.'H
NMR (400 MHz, CDC}) ¢: 3.00 (dd,J = 16.0, 6.4 Hz, 1H in
CHj,), 3.04 (ddJ = 16.0, 6.8 Hz, 1H in C}), 4.40-4.54 (m, 1H,
CH), 5.05 (dJ = 13.6 Hz, 1H in Ck), 5.08 (d,J = 13.6 Hz, 1H
in CH,), 5.21 (s, 1H, CHBY, 5.45 (d,J = 6.0 Hz, 1H, NH),
7.10-7.37 (m, 10H, ArH)*C NMR (100 MHz, CDC)) ¢: 38.4,
54.5, 58.8, 67.0, 127.0, 128.0, 128.2, 128.5, 12®6.3, 136.0,
136.1, 155.7, 192.7.

4.3.10 Benzyl
yl)carbamate (rac2d)
Scale: 520 mg, 1.96 mmol. Yellow solid, mp:=72°C, 329 mg,
yield 58%."H NMR (400 MHz, CDC}) ¢: 0.93 (d,J = 6.4 Hz,
3H, CH;), 0.94 (dJ = 6.4 Hz, 3H, CH), 1.46 (ddd,) = 13.6, 9.6,
5.6 Hz, 1H in CH), 1.57 (ddd, = 13.6, 8.0, 4.8 Hz, 1H in G}
1.63-1.72 (m, 1H, CH), 4.20-4.35 (m, 1H, CH), 5.07Jd; 12.0
Hz, 1H in CH), 5.11 (d,J = 12.0 Hz, 1H in CH), 5.34 (d,J =
7.6 Hz, 1H, NH), 5.43 (s, 1H, CHN 7.277.38 (m, 5H, ArH).
*C NMR (100 MHz, CDG)) §: 21.8, 23.0, 24.7, 41.4, 53.9, 56.3,
67.0, 128.0, 128.2, 128.5, 136.1, 156.0, 194.1.

(R/S)-(1-diazo-5-methyl-2-oxohexan-3-

4.4 General procedure for the synthesis of N-

benzyloxycarbonyl protectedp-amino acids 3

Diazoketone2 (10 mmol) and silver benzoate (37 mg, 0.16
mmol) were dissolved in a mixture of 1,4-dixoane (80) and
water (20 mL). The resulting mixture was refluxed éoh and
then filtered. The solvent was evaporated under cediu

pressure. After the residue was dissolved in satliratpieous

N&CO; solution (50 mL), the resulting mixture was stirfed 1
h. The mixture was washed with diethyl ether (3 x 30.rhe
aqueous layer was acidified to pH 2 using 2 mol/L-H®I% aq.
citric acid and extracted with EtOAc (3 x 40 mL). Ttwganic

_layer was washed with water, dried over,8@, and evaporated
to afford the amino acid in good yield.

4.4.1 (S)-3-(Benzyloxycarbonylamino)-4-phenylbutaiagid
(3a)

White solid, mp: 124-128C, Lit.*¥ 122.2-124.4C, 5.77 g, yield
92%, fu]p>° = -18.4 € 1.0, CHC)), Lit.* [0]p*" = -16.4 € 1.07,
CHCly). "H NMR (400 MHz, CDCJ) 6: 2.54 (dd,J = 16.4, 5.2
Hz, 1H in CH), 2.60 (ddJ = 16.4, 4.8 Hz, 1H in C}), 2.87 (dd,
J=13.2, 7.6 Hz, 1H in C}), 2.96 (dd,J = 13.2, 5.6 Hz, 1H in
CH,), 4.24 (dddd,) = 7.6, 5.6, 5.2, 4.8 Hz, 1H, CH), 5.05 {d5
12.8 Hz, 1H in CHO), 5.09 (d,J = 12.8 Hz, 1H in CKD), 5.29
(d, J = 7.6 Hz, 1H, NH), 7.10-7.40 (m, 10H, ArHJC NMR
(100 MHz, CDC}) §: 37.2, 40.1, 49.2, 66.8, 126.8, 128.0, 128.1,
128.5, 128.6, 129.3, 137.3, 155.7, 176.6.

4.4.2 (S)-3-(Benzyloxycarbonylamino)butanoic a8ig) (

White solid, mp: 110-113C, Lit.>* 104-106°C, 4.42 g, yield
93%, [u]p>° = -16.8 € 1.0, CHC}), Lit.* [0]p?° = -15.7 € 1.04,
CHCL). "H NMR (400 MHz, CDCJ) §: 1.27 (d,J = 6.8, 3H,
CH), 2.53-2.66 (m, 2H, C}), 4.06-4.20 (m, 1H, CHN), 5.09 (d,
J=11.2 Hz, 1H in CkD), 5.11 (dJ = 11.2 Hz, 1H in CkD),
5.20 (d,J = 4.8 Hz, 1H, NH), 7.28-7.41 (m, 5H, ArHfC NMR
(100 MHz, CDC}) 6: 21.6, 36.9, 54.4, 67.8, 128.2, 128.3, 128.5,
136.4, 156.2, 176.9.

4.4.3 (R)-3-(Benzyloxycarbonylamino)-4-methylpent@anacid
(39

White solid, mp: 76-78C, Lit.*° 30-31°C, 4.25 g, yield 80%,
[0]p?°=-21.1 € 1.0, CHC}), Lit.** [a]p*° = -21.1 € 1.38, CHC)).
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'"H NMR (400 MHz, CDCJ) d: 0.93 (d,J = 6.4 Hz, 3H, CH),
0.94 (d,J = 6.4 Hz, 3H, CH), 1.79-1.93 (m, 1H, CH), 2.56 (dd,
J=14.0, 6.4 Hz, 1H in Cy), 2.61 (dd,J = 14.0, 4.8 Hz, 1H in
CH,), 3.83 (ddd,J = 7.2, 6.4, 4.8 Hz, 1H, CHN), 5.07 @=
12.4 Hz, 1H in CHO) , 5.12 (dJ = 12.4 Hz, 1H in CkD), 5.17
(d, J = 10.0 Hz, 1H, NH), 7.30-7.38 (m, 5H, ArH), 9.83 (br, 1H,
COH). *C NMR (100 MHz, CDG)) §: 18.5, 19.3, 31.6, 36.8,
53.4, 66.8, 128.0, 128.1, 128.5, 136.4, 156.2,9.76.

4.4.4 (S)-3-(Benzyloxycarbonylamino)-5-methylhexanaicid
(3d)

White solid, mp: 75-77C, Lit.*’ 76-78°C, 4.92 g, yield 88%,
[a]p?® = -26.0 € 1.0, CHCY), Lit.*® [0]p*° = -28.7 € 2.9, CHC}).
'"H NMR (400 MHz, CDCJ) ¢: 0.90 (d,J = 6.8 Hz, 3H, CH),
0.94 (d,J = 6.8 Hz, 3H, CH), 1.33 (dddJ = 14.0, 7.6, 5.6 Hz,
1H in CH,), 1.52 (dddJ = 14.0, 9.6, 6.0 Hz, 1H in G) 1.59-
1.70 (m, 1H, CH), 2.54 (dd} = 16.0, 4.4 Hz, 1H in C}), 2.62
(dd,J = 16.0, 5.2 Hz, 1H in C}), 3.96-4.14 (m, 1H, CHN), 5.09
(d,J=11.2 Hz, 1H in CKD), 5.10 (dJ = 11.2 Hz, 1H in CKD),
5.16 (d,J = 8.8 Hz, 1H, NH), 7.30-7.36 (m, 5H, ArH), 9.23 (br,
1H, COH). *C NMR (100 MHz, CDG)) 6: 22.0, 22.9, 24.9,
39.2,43.4, 46.1, 66.8, 128.0, 128.1, 128.5, 13(08,9, 176.9.

445
acid @e
White solid, mp: 54-56C, 4.58 g, yield 82%,0]5*° = -25.1 €
1.0, CHCY), Lit.* [0]p?° = -30.4 € 1.0, CHC}). 'H NMR (400
MHz, CDCL) d: 0.89 (d,J = 6.4 Hz, 3H, CH), 0.90 (t,J = 6.8
Hz, 3H, CH), 1.04-1.18 (m, 1H in C}, 1.39-1.53 (m, 1H in
CH,), 1.77-1.92 (m, 1H, CH), 2.53 (dd,= 16.0, 6.0 Hz, 1H in
CH,), 2.60 (ddJ = 16.0, 4.4 Hz, 1H in C), 3.90 (ddd) = 7.2,
6.0, 4.4 Hz, 1H, CHN), 5.07 (d,= 12.8 Hz, 1H in ChD), 5.11

(d, J = 12.8 Hz, 1H in CkD), 5.22 (d,J = 8.8 Hz, 1H, NH),
7.28-7.44 (m, 5H, ArH), 9.92 (br, 1H, GB). *C NMR (100
MHz, CDCk) (5, ppm) 11.3, 15.3, 25.4, 36.3, 38.0, 52.3, 66.8,
128.1,128.5, 130.1, 136.4, 156.1, 177.1.

(3R,4S)-3-(Benzyloxycarbonylamino)-4-methylheixa

4.4.6 (S)-3,7-Di(benzyloxycarbonylamino)heptanoic £8f)
White solid, mp: 142-14%C, 6.34 g, yield 74%0]5>° = -16.4 €
1.0, CHC}). 'H NMR (400 MHz, CDCJ) 6: 1.22-1.39 (m, 2H,
CH,), 1.43-1.68 (m, 4H, 2C}), 2.54 (d,J = 5.6 Hz, 2H, CH),
3.05-3.23 (m, 2H, C}N), 3.85-4.08 (m, 1H, CHN), 4.95 (br, 1H,
NH), 5.06 (s, 4H, 2CkD), 5.38 (d,J = 7.6 Hz, 1H, NH), 7.26-
7.42 (m, 10H, ArH), 9.16 (br, 1H, GA). *C NMR (100 MHz,
CDCly) 6: 22.9, 29.3, 33.7, 38.9, 40.5, 47.7, 66.66, 661248.1,
128.5, 130.1, 136.4, 136.5, 156.1, 156.6, 175.gViRax, cni)
3329, 3086, 3066, 3033, 2928, 2865, 2107, 17018,16328,
1455, 1365, 1249, 1141, 1027. HRMS (ESI) calcd for
CuaHogNL,O [M+H] " m/z 429.2020; found 429.2012.

447 (S)-3-(Benzyloxycarbonylamino)-4-[4-
(benzyloxy)phenyl]butanoic aci8d)

White solid, mp: 139-140C, 7.72 g, vield 92% o> = -14.3 ¢
1.0, CHCH). *H NMR (400 MHz, CDCJ) 6: 2.52 (dd,J = 16.0,
6.0 Hz, 1H in CH), 2.57 (ddJ = 16.0, 4.8 Hz, 1H in C}), 2.80
(dd,J =13.6, 8.0 Hz, 1H in C§), 2.89 (ddJ = 13.6, 5.6 Hz, 1H
in CH,), 4.18(dddd,J = 8.0, 6.0, 5.6, 4.8 Hz, 1H, CH), 5.01 (s,
2H, CH,0), 5.05 (dJ = 12.4 Hz, 1H in CkD), 5.08 (dJ = 12.4
Hz, 1H in CHO), 5.29 (dJ = 8.4 Hz, 1H, NH), 6.80-7.44 (m,
14H, ArH). ®*C NMR (100 MHz, CDGCJ) d: 37.2, 39.2, 49.3,
66.7, 70.0, 115.0, 127.4, 127.9, 128.0, 128.1,5,228.6, 129.6,
130.3, 136.3, 137.0, 155.7, 157.7, 176.6. VR.{ cm") 3336,
3032, 2978, 2925, 2854, 1704, 1504, 1453, 13845,12480,
1075, 1025, 736, 697. HRMS (ESI) calcd foet@eNOs [M+H] *
m/z 420.1806; found 420.1817.

Tetrahedron

4.4.8 (R/S)-3-(Benzyloxycarbonylamino)-4-phenylboitaracid
(rac-3a)

Scale: 480 mg, 1.48 mmol. Colorless liquid, 387 migld 83%.
'"H NMR (400 MHz, CDC}) 6: 2.54 (dd,J = 16.4, 5.2 Hz, 1H in
CH,), 2.60 (ddJ = 16.4, 4.8 Hz, 1H in C}), 2.88 (ddJ = 13.2,
7.6 Hz, 1H in CH), 2.97 (dd,J = 13.2, 5.6 Hz, 1H in C}),
4.16-4.28 (m, 1H, CH), 5.05 (d] = 12.4 Hz, 1H in CH), 5.08
(dd,J=12.4 Hz, 1H in Ck), 5.26 (d,J = 8.0 Hz, 1H, NH), 7.08-
7.38 (m, 10H, ArH).

4.4.8 (R/S)-3-(Benzyloxycarbonylamino)-5-methylheicaagcid

(rac-3d)

Scale: 578 mg, 2 mmol. Colorless liquid, 450 me)d/i80%. 'H

NMR (400 MHz, CDC}) ¢: 0.91 (d,J = 6.4 Hz, 3H,CH), 0.92
(d,J = 6.4 Hz, 3H, CH), 1.29-1.38 (m, 1H in CH), 1.46-1.56
(m, 1H in CH), 1.60-1.70 (m, 1H, CH), 2.54 (dd} = 16.0, 4.8
Hz, 1H in CH), 2.62 (dd,J = 16.0, 5.2 Hz, 1H in C},

3.98-4.14 (m, 1H, CH), 5.09 (s, 2H, GK5.20 (d,J = 9.2 Hz,
1H, NH), 7.2%7.42 (m, 5H, ArH), 8.90 (br, 1H, G8).

4.5 General procedure for the synthesis of
benzyloxycarbonylamino)alkyl mesylates 4

Amino acid3 (5 mmol) was dissoved in THF (10 mL) af@.
N-Methylmorpholine (0.58 mL, 531 mg, 5.15 mmol) agithyl
chloroformate (0.50 mL, 570 mg, 5.25 mmol) were aide
successively under stirring. After 10 min, NaBf&67 mg, 15
mmol) was added in one portion. MeOH (20 mL) was then
added dropwise in the mixture over a period of 10 ati0°C.
The solution was stirred for additional 20 min, atiten
neutralized with 1 mol/L HCI (4 mL). The organic sehis were
evaporated under reduced pressure and the prodeaaxiracted
with  EtOAc (50 mL). The organic phase was washed
consecutively with 1 mol/L HCI (10 mL), 4 (20 mL),
saturated aqueous pCO; solution (20 mL), HO (20 mL), and
brine (20 mL), dried over N8Q,. After removal of the solvent
under reduced pressure, the residue was added dlutios of
Et:N (0.83 mL, 0.61 mg, 6 mmol) in GBI, (20 mL). After
cooling to 0°C, methanesulfonyl chloride (MsCl, 0.46 mL, 0.69
mg, 6 mmol) was added dropwise. The resulting saiutias
further stirred for 1- 4.5 h at r.t., followed bydiiion of CH,CI,

(20 mL). The mixture was washed with saturated aqueous
NaHCQO; (50 mL), HO (60 mL), and brine (30 mL). After
drying (NaSQ,) and evaporating the solvent in vacuo, the
mesylate was purified by column chromatography itinasgel
(petroleum ether/ethyl acetate: 6/1 v/v) or cryziadl from a
mixture of dichloromethane and hexanes.

451 (S)-3-(Benzyloxycarbonylamino)-4-phenylbutyl
methanesulfonatel§)

White solid, mp: 105-108C, 1.36 g, yield 72%0]p™° = +9.9 €
1.0, CHC}). 'H NMR (400 MHz, CDC}) 6: 1.72-1.86 (m, 1H in
CH,), 1.96-2.08 (m, 1H in C}), 2.81-2.86 (m, 2H, C§), 2.92 (s,
3H, CH), 3.96-4.10 (m, 1H, CHN), 4.20-2.30 (m, 2H, in &N,
4.69 (d,J = 8.8 Hz, 1H, NH), 5.03 (dl = 12.4 Hz, 1H in CkD),
5.07 (d,J = 12.4 Hz, 1H in CKD), 7.14-7.37 (m, 10H, ArH)C
NMR (100 MHz, CDC)) ¢: 33.7, 37.2, 41.2, 49.2, 66.7, 67.1,
126.8, 128.0, 128.2, 128.5, 128.6, 129.3, 136.4,@,355.9. IR
(Vmaw CMY) 3375, 3031, 2952, 2921, 2850, 1718, 1530, 1350,
1176, 733, 697. HRMS (ESI) calcd fogd8,,NOsS [M+H]" m/z
378.1370; found 378.1371.

N

4.5.2 (S)-3-(Benzyloxycarbonylamino)butyl methanesate
(4b)
White solid, mp: 79.5-82.5C, 1.15 g, yield 76%,d]p>° = +11.6

(c 1.0, CHC}). *H NMR (400 MHz, CDCJ) o: 1.22 (d,J = 6.8



Hz, 3H, CH), 1.80-1.99 (m, 2H, C§, 2.97 (s, 3H, CH), 3.84-
3.97 (m, 1H, CHN), 4.27 (] = 6.0 Hz, 2H, CHD), 4.68 (d,J =
5.2 Hz, 1H, NH), 5.09 (s, 2H, GB), 7.28-7.55 (m, 5H, ArH).
¥c NMR (100 MHz, CDGJ) ¢: 21.2, 36.3, 37.2, 44.2, 66.7, 67.1,
128.1, 128.2, 128.5, 136.4, 155.8. R cm'l) 3378, 3036,
2968, 2929, 2853, 1701, 1520, 1349, 1174, 751, HRMS
(ESI) calcd for GH,NOsS [M+H]" m/z 302.1057; found
302.1052.

45.3 (R)-3-(Benzyloxycarbonylamino)-4-methylpentyl
methanesulfonatel€)

White solid, mp: 44-46C, 1.17 g, yield 71%,0]5>° = +22.9 ¢
1.0, CHC}). 'H NMR (400 MHz, CDCJ) §: 0.90 (d,J = 6.8 Hz,
3H, CH;), 0.93 (d,J = 6.8 Hz, 3H, CH), 1.65-1.82 (m, 2H, C}),
1.95-2.05 (m, 1H, CH), 2.95 (s, 3H, ©H3.60-3.75 (m, 1H,
CHN), 4.19-4.30 (m, 2H, C}®), 4.63 (dJ = 10.0 Hz, 1H, NH),
5.06 (d,J = 12.0 Hz, 1H in CkD), 5.11 (dJ = 12.0 Hz, 1H in
CH,0), 7.30-7.40 (m, 5H, ArH):*C NMR (100 MHz, CDG)) &:
17.6, 19.0, 32.27, 32.33, 37.1, 53.0, 66.8, 6728.0, 128.2,
128.6, 136.4, 156.4. IRVf,, cm') 3344, 3033, 2959, 2927,
2875, 1731, 1537, 1241, 738, 698. HRMS (ESI) calod f
C1sH,NOsS [M+H]" m/z 330.1370; found 330.1363.

454 (S)-3-(Benzyloxycarbonylamino)-5-methylhexyl
methanesulfonatel()

Coloress liquid, 1.0 g, yield 58%q]p®° = +1.5 € 1.0, CHC}).

'"H NMR (400 MHz, CDCJ) ¢: 0.91 (d,J = 6.8 Hz, 3H, CH),
0.92 (d,J = 6.8 Hz, 3H, CH), 1.28 (dddJ = 14.0, 8.4, 6.0 Hz,
1H in CH), 1.40 (dddJ = 14.0, 9.6, 5.2 Hz, 1H in G 1.60-
1.80 (m, 2H, CH), 1.91-2.03 (m, 1H, CH), 2.95 (s, 3H, gH
3.77-3.90 (m, 1H, CHN), 4.21-4.32 (m, 2H, €}, 4.62 (dJ =

9.2 Hz, NH), 5.06 (dJ = 12.0 Hz, 1H in CKD), 5.11 (d,J =
12.0 Hz, 1H in CHO), 7.28-7.46 (m, 5H, ArH)"*C NMR (100
MHz, CDCk) ¢: 21.9, 23.0, 24.7, 35.4, 37.1, 44.7, 46.5, 66.7,
67.2, 128.0, 128.1, 128.5, 136.5, 156.1. iR,{ cm’) 3373,
3026, 2957, 2928, 2870, 1713, 1531, 1352, 1175, %38.
HRMS (ESI) calcd for GH.sNNaQS [M+Na] m/z 366.1346;
found 366.1367.

455
methanesulfonatel€)

Coloress liquid, 1.07 g, yield 62%]p™ = +12.2 ¢ 1.0, CHC}).

'H NMR (400 MHz, CDCJ) ¢: 0.89 (d,J = 6.4 Hz, 3H, CH),
0.91 (t,J = 7.2 Hz, 3H, CH), 1.02-1.17 (m, 1H, CH), 1.38-1.55
(m, 2H, CH), 1.60-1.72 (m, 1H in C§), 1.93-2.05 (m, 1H in
CHjy), 2.89 (s, 3H, Ch), 3.59-3.76 (m, 1H, CHN), 4.18 (dddi=
15.2, 10.4, 4.8 Hz, 1H in GB), 4.26 (ddd,) = 15.2, 8.8, 6.0 Hz,
1H in CH0), 5.02 (br, 1H, NH), 5.04 (d] = 12.4 Hz, 1H in
CH;0), 5.10 (d,J = 12.4 Hz, 1H in CkKD), 7.28-7.43 (m, 5H,
ArH). °C NMR (100 MHz, CDGJ) 4: 11.4, 14.7, 24.9, 30.8,
36.7, 38.8,51.8, 66.4, 67.6, 127.8, 127.9, 12838,4, 156.1. IR
(Vmas CMY) 3376, 3031, 2963, 2934, 2877, 1698, 1531, 1350
1192, 772, 699. HRMS (ESI) calcd foggH,NOsS [M+H]" m/z
344.1526; found 344.1549.

4.5.6
methanesulfonatelf)
Coloress liquid, 1.57 g, yield 64%g]p*° = +0.3 € 1.0, CHC})).
'H NMR (400 MHz, CDCJ) 6: 1.30-1.40 (m, 2H, CH), 1.42-
1.54 (m, 4H, 2CH), 1.69-1.82 (m, 1H in C}), 1.87-1.99 (m, 1H
in CH,), 2.92 (s, 3H, CH), 3.10-3.23 (m, 2H, C#\), 3.67-3.80
(m, 1H, CHN), 4.20-4.28 (m, 2H, GB), 4.88-4.98 (br, 2H,
2NH), 5.02 (dJ = 12.4 Hz, 2H in 2CKD) 5.09 (dJ = 12.4 Hz,
2H in 2CHO), 7.27-7.38 (m, 10H, ArH)*C NMR (100 MHz,
CDCly) d: 22.6, 29.4, 34.6, 34.8, 37.0, 40.4, 48.0, 66466
67.1, 127.95, 127.97, 128.1, 128.40, 128.45, 12817B.81,

(S)-3,7-Di(benzyloxycarbonylamino)heptyl
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129.3, 136.4, 136.5, 156.2, 156.5. NR.f cmi’) 3311, 3061,
3026, 2924, 2851, 1691, 1528, 1453, 1191, 11421,1088.
HRMS (ESI) calcd for @HsN,O,S [M+H]" m/z 493.2003;
found 493.2006.

457 (S)-3-(Benzyloxycarbonylamino)-4-[4-
(benzyloxy)phenyl]butyl methanesulfonatg)(

White solid, mp: 122-123C, 1.74 g, yield 72%,d],*° = +9.8 €
1.0, CHC}). 'H NMR (400 MHz, CDCJ) §: 1.69-1.82 (m, 1H in
CH,), 1.92-2.07 (m, 1H in C}), 2.71-2.82 (m, 2H, C§), 2.91 (s,
3H, CHy), 3.92-4.05 (m, 1H, CHN), 4.17-4.30 (m, 2H, €W,
4.70 (d,J = 7.2 Hz, 1H, NH), 5.02 (s, 2H, G@), 5.05 (s, 2H,
CH,0), 6.89-7.51 (m, 14H, ArH)*C NMR (100 MHz, CDGJ)

J0: 33.6, 37.1, 40.3, 49.3, 66.6, 67.1, 70.0, 114%.4, 127.9,
128.0, 128.1, 128.50, 128.54, 129.2, 130.3, 13636,9, 155.9,
157.6. IR {may cMi’) 3334, 3033, 2926, 2853, 1693, 1531, 1512,
1352, 1171, 1026, 831, 737, 696. HRMS (ESI) calcd fo
CogH3oNOgS [M+H]" m/z 484.1788; found 484.1787.

4.6 General procedure for the synthesis of
benzyloxycarbonylamino)alkyl thioacetates 5

Thioacetic acid (0.344 mL, 0.457 mg, 6.0 mmol) wddeal
to a suspension of g30; (1.06 g, 3.25 mmol) in DMF (20 mL).
The mesylatel (5 mmol) was added in one portion to the above
generated solution and the resulting solution wasedtat r.t.
overnight, during which the reaction flask was coudermith
aluminium foil. The mixture was poured into disil HO (300
mL), and extracted with EtOAc (100 mL). The organigelawas
washed with HO (100 mL), NaHC® (5% w/w, 100 mL), and
brine (100 mL), and dried over b80,. After removal of the
solvent in vacuo, the residue was purified by column
chromatography on silica (petroleum ether/ethyltatee 10/1
v/v) to afford thioacetatB.

4.6.1 (S)-S-3-(Benzyloxycarbonylamino)-4-phenylbutyl
ethanethioate5a)

Pale yellow solid, mp: 65-67C, 1.20 g, yield 67%,d]p* =
+22.7 € 1.0, CHC}). 'H NMR (400 MHz, CDC)) &: 1.56-1.65
(m, 1H in CH), 1.73-1.82 (m, 1H in C§), 2.27 (s, 3H, Ch),

N

(3R,4S)-3-(Benzyloxycarbonylamino)-4-methylhexy 2.73-2.79 (m, 2H, CH, 2.79- 2.84 (m, 1H in C}$), 2.97 (ddd,

J = 13.6, 8.8, 5.2 Hz, 1H in GB), 3.87-3.98 (m, 1H, CHN),
4.80 (d,J = 8.4 Hz, 1H, NH), 5.03 (dl = 12.4 Hz, 1H in CkD),
5.07 (d,J = 12.4 Hz, 1H in CkD), 7.12-7.35 (m, 10H, ArH}*C
NMR (100 MHz, CDC)) &: 25.7, 30.5, 34.1, 41.0, 51.6, 66.4,
126.4, 127.86, 127.92, 128.35, 128.38, 129.3, 1363%.3,
155.8, 195.7. IRV, CMY) 3365, 3028, 2952, 2926, 2866, 2850,
1723, 1533, 1447, 1258, 1143, 742, 701, 627. HRMS)(&alcd
for C,gH,,NO,S [M+H]" m/z 358.1471; found 358.1463.

4.6.2 (S)-S-3-(Benzyloxycarbonylamino)butyl eth@inate 6b)
Pale yellow solid, mp: 71-72, 1.16 g, yield 82%,],>° = +6.1
(c 1.0, CHCY). *H NMR (400 MHz, CDC)) ¢: 1.17 (d,J = 6.8
Hz, 3H, CH), 1.66-1.75 (m, 2H, C}), 2.32 (s, 3H, CH), 2.82
(ddd,J = 13.6, 8.4, 7.2 Hz, 1H in GB), 2.94 (dddJ = 13.6, 8.0,
5.6 Hz, 1H in CHS), 3.72-3.87 (m, 1H, CHN), 4.66 (d= 6.4
Hz, 1H, NH), 5.07 (dJ = 12.0 Hz, 1H in CkD), 5.11 (d,J =
12.0 Hz, 1H in CHD), 7.26-7.48 (m, 5H, ArH):*C NMR (100
MHz, CDC}) : 21.1, 25.7, 30.5, 36.9, 46.5, 66.6, 128.0, 128.5,
136.5, 155.8, 195.8. IRV, cm’) 3336, 3033, 2959, 2923,
2850, 1691, 1524, 1450, 1245, 1139, 1056, 1101, 69B, 633.
HRMS (ESI) calcd for @H,NOsS [M+H]" m/z 282.1158;
found 282.1148.

4.6.3 (R)-S-3-(Benzyloxycarbonylamino)-4-methylpenty
ethanethioate5c)
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Pale yellow solid, mp: 58-6@, 0.81 g, yield 52%,d]p”
+8.8 € 1.0, CHCY). 'H NMR (400 MHz, CDCJ) 6: 0.87 (d,J =
6.8 Hz, 3H, CH), 0.90 (d,J = 6.8 Hz, 3H, CH), 1.56 (dheptet]
= 4.4, 6.8 Hz, 1H, CH), 1.70-1.82 (m, 2H, gH2.31 (s, 3H,
CHy), 2.78 (ddd,) = 13.6, 8.8, 7.2 Hz, 1H in G8), 2.98 (dddJ
=13.6, 8.8, 4.8 Hz, 1H in G8), 3.54-3.62 (m, 1H, CHN), 4.62
(d,J=9.6 Hz, 1H, NH), 5.08 (dl = 12.0 Hz, 1H in CkD), 5.11
(d,J=12.0 Hz, 1H in ChD), 7.30-7.39 (m, 5H, ArH)*C NMR
(100 MHz, CDC}) ¢4: 17.6, 18.9, 26.2, 30.6, 32.2, 32.7, 55.7,
66.7, 128.0, 128.1, 128.5, 136.6, 156.4, 195.8(\R,, cm")
3341, 3036, 2959, 2927, 2869, 1693, 1530, 12394,11310,
736, 696, 626. HRMS (ESI) calcd ford8,,NO;S [M+H]" m/z
310.1471; found 310.1467.

4.6.4
ethanethioate5d)

Pale yellow solid, mp: 60-6C, 0.97 g, yield 60%,o]p>° = +1.4

(c 1.0, CHCY). 'H NMR (400 MHz, CDC}) §: 0.90 (d,J = 6.0
Hz, 3H, CH), 0.91 (d,J = 6.0 Hz, 3H, CH), 1.24-1.36 (m, 2H,
CH,), 1.59-1.67 (m, 2H, C}), 1.71-1.82 (m, 1H, CH), 2.31 (s,
3H, CHy), 2.82 (ddd,J = 14.0, 8.8, 7.2 Hz, 1H in GH), 2.96
(ddd, J = 14.0, 9.2, 5.6 Hz, 1H in GB), 3.71-3.85 (m, 1H,
CHN), 4.54 (d,J = 9.2 Hz, NH), 5.09 (s, 2H, GB), 7.30-7.41
(m, 5H, ArH).®C NMR (100 MHz, CDGCJ) 4: 22.1, 23.0, 24.8,
25.7, 30.6, 35.9, 44.7, 49.0, 66.6, 128.01, 12828.5, 136.6,
156.0, 195.9. IRV, cMi’) 3337, 3031, 2954, 2926, 2868, 1693,
1530, 1257, 1232, 1111, 1041, 730, 695, 630. HRMS)(&alcd
for Ci7H6NO5S [M+H]" m/z 324.1628; found 324.1624.

4.6.5 (3R,4S)-S-3-(Benzyloxycarbonylamino)-4-metlylhe
ethanethioate5e)

Pale yellow solid, mp: 42-4@, 0.92 g, yield 57%,o]p™
+18.0 € 1.0, CHC}). 'H NMR (400 MHz, CDC}) §: 0.86 (d,J =

6.8 Hz, 3H, CH), 0.90 (t,J = 7.2 Hz, 3H, CH), 1.08 (ddqJ =
13.2, 7.6, 7.2 Hz, 1H in CHl 1.37-1.42 (m, 1H in C}), 1.48-
1.60 (m, 2H, CH), 1.71-1.82 (m, 1H, CH), 2.31 (s, 3H, QH
2.76 (ddd,J = 14.0, 8.8, 7.6 Hz, 1H in GB), 3.00 (ddd) =
14.0, 9.2, 4.8 Hz, 1H in Ci8), 3.65 (dddJ = 14.0, 9.6, 4.4 Hz,
1H, CHN), 4.68 (dJ = 9.2 Hz, 1H, NH), 5.10 (s, 2H, G8),
7.28-7.42 (m, 5H, ArH)®C NMR (100 MHz, CDG)) ¢: 11.7,
14.9, 25.2, 26.2, 30.6, 31.7, 38.9, 54.8, 66.6,d,2828.5, 136.6,
156.3, 195.9. IRV, cmi') 3337, 3033, 2962, 2929, 2860, 1691,
1528, 1240, 1130, 1047, 733, 694, 624. HRMS (ESbdctor
Cy7H,eNO,S [M+H]" m/z 324.1628; found 324.1634.

4.6.6 (S)-S-3,7-Di(benzyloxycarbonylamino)heptyl mtlioate
(5)

Scale: 2 mmol, pale yellow solid, mp: 103-1050.83 g, yield
88%, [u]p>° = +3.7 € 1.0, CHC}). *H NMR (400 MHz, CDCJ) &:
1.29-1.37 (m, 2H, Ch), 1.38-1.53 (m, 4H, 2CH)l, 1.56-1.67 (m,
1H in CH,), 1.67-1.78 (m, 1H in C}), 2.29 (s, 3H, CH), 2.73-
2.83 (m, 1H in CHS), 2.93 (ddd) = 13.6, 8.4, 5.6 Hz, 1H in
CH,S), 3.07-3.21 (m, 2H, Cil), 3.58-3.73 (m, 1H, CHN), 4.86
(d,J = 8.8 Hz, 1H, NH), 4.98 (br, 1H, NH), 5.05 @iz 11.2 Hz,
2H in 2CH0), 5.08 (dJ = 11.2 Hz, 2H in CKD), 7.27-7.44 (m,
10H, ArH). °C NMR (100 MHz, CDGJ) &: 22.6, 25.6, 29.4,
30.5, 34.6, 35.3, 40.5, 50.4, 66.4, 66.5, 127.27,95, 128.36,
128.37, 136.4, 136.5, 156.2, 156.4, 195.8.\UR,{ cm’) 3322,
3086, 3067, 3030, 2916, 2850, 1689, 1520, 14543,13846,
1180, 1141, 1075, 1026. HRMS (ESI) calcd fogHGN,OsS
[M+H] " m/z 473.2105; found 473.2106.

4.6.7 (S)-S-3-(Benzyloxycarbonylamino)-4-[4-
(benzyloxy)phenyl]butyl ethanethioafa)

Scale: 4 mmol; white solid, mp: 87-8€, 1.18 g, yield 64%,
[a]p® = +20.7 € 1.0, CHC}). *H NMR (400 MHz, CDC)) :

Tetrahedron

1.50-1.65 (m, 1H in C§), 1.72-1.85 (m, 1H in C§), 2.28 (s, 3H,
CHy), 2.67-2.81 (m, 3H, CKH& 1H in CH,S), 2.93-3.00 (m, 1H
in CH,S), 3.80-3.95 (m, 1H, CHN), 4.75 (@= 8.4 Hz, 1H, NH),
5.01 (s, 2H, CHD), 5.04 (d,J = 12.4 Hz, 1H in CKD), 5.08 (d,
J=12.4 Hz, 1H in CKD), 6.87 (d,) = 8.4 Hz, 2H, ArH), 7.04 (d,
J = 8.4 Hz, 2H, ArH), 7.27-7.45 (m, 10H, ArHJC NMR (100
MHz, CDCL) ¢: 25.8, 30.5, 34.1, 40.1, 51.7, 66.5, 69.9, 114.8,
127.4, 127.8, 127.9, 128.0, 128.4, 128.5, 129.6.313136.5,
137.0, 155.9, 157.5, 195.8. IRy le) 3347, 3032, 2975,
2925, 2871, 2849, 1693, 1511, 1384, 1243, 11801,11076,
1044, 737, 698, 635. HRMS (ESI) calcd fonM3zNO,S
[M+H] " m/z 464.1890; found 464.1883.

4.7 General procedure for the synthesis of N-

(S)-S-3-(Benzyloxycarbonylamino)-5-methylhexyl penzyloxycarbonyl 3-substituted homotaurines 6

30% HO, (1 mL) was dissolved in 98% formic acid (5 mL)
at 0°C and the mixture was stirred at’G for 1 h to afford
peroxyformic acid. Thioacetatd (1 mmol) was dissolved in
98% formic acid (2 mL), and then the solution wasieat
dropwise to the peroxyformic acid solution in ae-igater bath.
The resulting solution was stirred overnight at raemperature.
After removal of the solvent, the residue was putifig column
chromatography on silica gel (PE/EA: 5¥1v) to afford pureN-
benzyloxycarbonyl 3-substituted homotaurée

4.7.1 (S)-3-Benzyloxycarbonylamino-4-phenylbutarsedfionic
acid (6a)

White solid, mp: 69-7°C, 341 mg, yield 94%,0]5*° = -9.1 €
1.0, CHC}). *H NMR (400 MHz, BO) &: 2.13 (dddd,) = 14.4,
6.4,4.4,2.8 Hz, 1H in Cjl 2.35 (ddtJ = 14.4, 11.2, 7.6 Hz, 1H
in CHy), 2.79 (dd,J = 13.6, 9.6 Hz, 1H in C}), 3.15-3.25 (m,
2H, CH;S), 3.28 (dd,) = 13.6, 4.0 Hz, 1H in C}), 4.32-4.41 (m,
1H, CHN), 5.32 (dJ = 12.8 Hz, 1H in CkD), 5.34 (dJ = 12.8
Hz, 1H in CHO), 7.15-7.48 (m, 10H, ArH}C NMR (100 MHz,
CDCly) 6: 22.2, 38.9, 47.4, 57.9, 68.7, 127.2, 127.9, 12R28.6,
128.8, 129.4, 135.0, 136.0, 150.9. R cm') 3368, 3029,
2953, 2869, 1725, 1497, 1455, 1307, 1151, 1065, B96.
HRMS (ESI) calcd for GH,NOsS [M+H]" m/z 364.1213;
found 364.1207.

4.7.2 (S)-3-Benzyloxycarbonylaminobutane-1-sulfacid ©b)
Coloress liquid, 184 mg, yield 64%](?° = +9.1 € 1.0, CHC}).
'H NMR (400 MHz, CDCJ) ¢: 1.40 (d,J = 6.4 Hz, 3H, CH),
2.01 (dddd, = 13.6, 7.2, 6.8, 3.6 Hz, 1H in GK2.55 (dddd,)
=13.6, 10.4, 6.4, 4.8 Hz, 1H in GH3.28 (dddJ = 13.2, 7.2,
4.8 Hz, 1H in CHS), 3.39 (ddd,) = 13.2, 10.4, 6.8 Hz, 1H in
CH,S), 4.28 (ddqg,) = 6.4, 3.6, 6.4 Hz, 1H, CHN), 5.27 @@=
12.4 Hz, 1H in CHO), 5.32 (dJ = 12.4 Hz, 1H in CKD), 7.27-
7.60 (m, 5H, ArH)."*C NMR (100 MHz, CDG)) §: 19.7, 25.6,
47.4,53.3, 68.4, 127.7, 128.2, 128.5, 135.0, 198 Wiax CM")
3332, 3034, 2977, 2927, 2850, 1727, 1529, 1455113052,
1061, 738, 697. HRMS (ESI) calcd fog8,5NOsS [M+H]" m/z
288.0900; found 288.0889.

4.7.3 (R)-3-Benzyloxycarbonylamino-4-methylpentane-1
sulfonic acid 6c)

Coloress liquid, 170 mg, yield 54%g]p™® = +15.7 ¢ 1.0,
CHCL). 'H NMR (400 MHz, CDCJ) 6: 0.93 (d,J = 6.8 Hz, 6H,
2CH;,), 2.13-2.22 (m, 1H in C§), 2.26-2.40 (m, 2H, CH & 1H in
CH,), 3.24 (dddJ = 13.2, 7.2, 6.0 Hz, 1H in GB), 3.30-3.37
(m, 1H in CHS), 4.07 (dt]) = 7.6, 4.8 Hz, 1H, CHN), 5.27 (d,

= 12.4 Hz, 1H in CKD), 5.32 (d,J = 12.4 Hz, 1H in CkD),
7.27-7.50 (m, 5H, ArH)®C NMR (100 MHz, CDG)) §: 16.2,
18.3, 19.3, 29.7, 48.3, 61.6, 68.5, 127.7, 12828.4, 135.0,
151.2. IR {may CmM') 3369, 3034, 2964, 2924, 2866, 1725, 1455,



1342, 1299, 1148, 1063, 736, 697. HRMS (ESI) [caled f
C14H2.NOsS [M+H]" m/z 316.1213; found 316.1211.

4.7.4 (S)-3-Benzyloxycarbonylamino-5-methylhexaneHbrsc
acid (6d)

Pale yellow solid, mp: 87-88C, 309 mg, yield 94%,0]p>° =
+14.6 € 1.0, CHC}). '*H NMR (400 MHz, CDCJ) §: 0.91 (d,J =
6.4 Hz, 3H, CH)), 0.94 (d,J = 6.4 Hz, 3H, Ch), 1.51 (ddd, =
13.2,10.0, 4.4 Hz, 1H in G} 1.56-1.66 (m, 1H, CH), 1.75 (ddd,
J =132, 9.2, 40 Hz, 1H in G} 2.08-2.17 (m, 1H in C}),
2.53 (ddtJ = 13.6,11.2, 7.2 Hz, 1H in GH 3.30 (ddd,) = 13.2,
7.2, 4.4 Hz, 1H in Ck8), 3.39 (ddd)J = 13.2, 11.2, 6.8 Hz, 1H
in CH,S), 4.21-4.28 (m, 1H, CHN), 5.26 (d= 12.4 Hz, 1H in
CH,0), 5.33 (d,J = 12.4 Hz, 1H in ChD), 7.29-7.47 (m, 5H,
ArH). °C NMR (100 MHz, CDGJ) 4: 21.3, 23.4, 23.5, 24.9,
41.8, 47.5, 55.8, 68.6, 127.8, 128.3, 128.6, 1350,8. IR {Yinax
cm') 3344, 3031, 2954, 2924, 2869, 2851, 1692, 152871
1231, 1140, 1110, 1043, 736, 697. HRMS (ESI) calod f
C1sH,NOsS [M+H]" m/z 330.1370; found 330.1366.

4.7.5 (3R,4S)-3-Benzyloxycarbonylamino-4-methylhegane
sulfonic acid 6e)

Pale yellow solid, mp: 71-7%C, 263 mg, yield 80%,0]p>° =
+12.5 € 1.0, CHC}). 'H NMR (400 MHz, CDCJ) : 0.91 (d,J =
6.8 Hz, 3H, CH), 0.91 (t,J = 7.6 Hz, 3H, CH), 1.11-1.13 (m,
1H in CH,), 1.28-1.40 (m, 1H in CH), 2.05-2.15 (m, 1H, CH),
2.14-2.23 (m, 1H in C}), 2.28-2.40 (m, 1H in C}), 3.24 (dt,J
=13.2, 7.2 Hz, 1H in C}$), 3.34 (dtJ = 13.2, 8.0 Hz, 1H in
CH,S), 4.17 (dtJ = 7.6, 5.2 Hz, 1H, CHN), 4.82-5.20 (br, 1H,
NH), 5.27 (d,J = 12.4 Hz, 1H in ChD), 5.34 (d,J = 12.4 Hz,
1H in CHO), 7.28-7.47 (m, 5H, ArH)**C NMR (100 MHz,
CDCly) ¢: 11.8, 13.1, 18.8, 25.6, 36.1, 48.4, 60.7, 68X.4,
128.3, 128.5, 135.1, 151.2. IR, cm') 3380, 3033, 2963,
2930, 2872, 1727, 1455, 1384, 1304, 1150, 1040, B96.
HRMS (ESI) caled for GH,NOsS [M+H]" m/z 330.1370;
found 330.1364.

4.7.6 (S)-3,7-Dibenzyloxycarbonylaminoheptane-1-sidfacid
(61)

White solid, mp: 76-78C, 115 mg, yield 24%0]o*° = +17.7 €
1.0, CHCH). 'H NMR (400 MHz, CDCJ), 6: 1.28-1.37 (m, 2H,
CH,), 1.43-1.55 (m, 2H, C§), 1.57-1.70 (m, 2H, Ch), 1.80-
1.92 (m, 1H in CH), 2.04-2.12 (m, 1H in Cy), 2.39-2.53 (m,
1H in CH,S), 3.08-3.22 (m, 2H, Ci 3.26 (dddJ = 12.8, 7.2,
4.8 Hz, 1H in CHS), 3.32-3.42 (m, 1H, CHN), 4.06-4.20 (m, 1H,
NH), 4.77 (br, 1H, NH), 5.08 (s, 2H, G&), 5.25 (d,J = 12.4 Hz,
1H in CHO), 5.32 (dJ = 12.4 Hz, 1H in CHD), 7.23-7.44 (m,
10H, ArH). °C NMR (100 MHz, CDGJ) &: 22.2, 23.1, 29.6,
32.5, 40.5, 47.6, 58.9, 66.6, 68.6, 127.8, 12828.1, 128.3,
128.5, 128.6, 135.0, 136.6, 150.9, 156.4. WR.{ cm") 3397,
3061, 3032, 3006, 2949, 2923, 2846, 1720, 15234,14384,
1303, 1267, 1143, 1074, 1020. HRMS (ESI) calcd for
CoaH31N,0;S [M+H]" m/z 479.1846; found 479.1856.

4.7.7 (S)-3-Benzyloxycarbonylamino-4-(4-
benzyloxyphenyl)butane-1-sulfonic adsd))(

Scale: 3 mmol, Yellow solid, mp: 116-117°6, 374 mg, yield
26%, [1]p>° = -1.0 € 1.0, CHCY). *H NMR (400 MHz, CDCJ), &
2.08-2.15 (m, 1H in Ch}, 2.29-2.40 (m, 1H in C}), 2.74 (ddJ
= 13.6, 9.6 Hz, 1H in C}), 3.12-3.25 (m, 3H, 1H in CH&
CH,S), 4.28-4.36 (m, 1H, CHN), 5.03 (s, 2H, £}, 5.30 (dJ
=13.6 Hz, 1H in CK), 5.33 (dJ = 13.6 Hz, 1H in CH), 6.91 (d,
J = 8.6 Hz, 2H, ArH), 7.07 (d] = 8.6 Hz, 2H, ArH), 7.30-7.51
(m, 10H, ArH)."*C NMR (100 MHz, CDG)) 6: 22.2, 38.1, 47.4,
58.0, 68.7, 70.0, 115.2, 127.4, 127.8, 128.0, 12®28.4, 128.57,
128.59, 130.4, 135.0, 136.8, 150.9, 158.0.UR,{ cm’) 3435,
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3032, 2945, 2920, 2849, 1726, 1611, 1453, 13846,1B051,
1027, 740, 697. HRMS (ESI) calcd fopsH,sNOgS [M+H]" m/z
470.1632; found 470.1683.

4.8 General procedure for the synthesis of 3-subsited
homotaurines 7

Pd/C (1.18 mg, 10 % mmol) and 10 mL of MeOH were added

to a 50 mL dried three-necked, round-bottomed flagth a H
balloon. A solution of N-benzyloxycarbonyl 3-substituted
homotaurineé (1 mmol) in MeOH (5 mL) was injected to the
flask. The resulting mixture was stirred at room penature
overnight. After filtration and removal of the sohteunder
reduced pressure, the pure 3-substitued homotuatineas
obtained by crystallization from EtOH.

4.8.1 (S)-3-Amino-4-phenylbutane-1-sulfonic adia) (

White solid, mp: 291-29€, 181 mg, yield 79%a]p*° = +4.9 €

1.0, DO). 'H NMR (400 MHz, BO), &: 2.16 (q,J = 6.8, 2H,
CH,), 2.92 (ddJ = 14.4, 8.2, Hz, 1H in C§}, 3.03-3.10 (m, 2H,
CH,S), 3.14 (ddJ = 14.4, 6.0 Hz, 1H in C}), 3.75 (ddtJ = 8.2,

6.0, 6.8 Hz, 1H, CHN), 7.21-7.47 (m, 5H, ArHjC NMR (100
MHz, D,O) J: 27.3, 37.7, 46.9, 51.9, 127.6, 129.1, 129.4,253.
IR (Vmay CM") 3422, 3060, 3026, 2945, 2929, 1690, 1629, 1528,
1497, 1454, 1209, 1173, 1040. HRMS (ESI) calcd for
CyoH1eNO;S [M+H]" m/z 230.0845; found 230.0838.

4.8.2 (S)-3-Aminobutane-1-sulfonic acrdb)

White solid, mp: >300C, 108 mg, vield 71%,0]p° = -4.6 €

1.0, DO). 'H NMR (400 MHz, BO), 6: 1.26 (d,J = 6.8 Hz, 3H,
CHs), 1.87-1.99 (m, 1H in C§), 2.00-2.13 (m, 1H in C), 2.88-
3.03 (m, 2H, CHS), 3.40-3.54 (m, 1H, CHN)>C NMR (100
MHz, D,0) &: 17.3, 29.2, 46.7, 47.0. IR, cm’) 3421, 2975,
2923, 1617, 1528, 1446, 1267, 1230, 1200, 11613.168RMS

(ESI) caled for GH;,NO;S [M+H]" m/z 154.0532; found
154.0526.

4.8.3 (R)-3-Amino-4-methylpentane-1-sulfonic ait) (

White solid, mp: 226-228C, 161 mg, yield 89%],>° = +10.6
(c 1.0, DO). 'H NMR (400 MHz, QO) é: 0.93 (d,J = 7.2 Hz,
3H, CH;), 0.95 (d,J = 7.2 Hz, 3H, CH), 1.88-2.02 (m, 2H, C}),
2.18 (dheptet,J = 5.6, 7.2 Hz, 1H, CH), 2.89-3.03 (m, 2H,
CH,S), 3.21-3.28 (m, 1H, CHNJ’C NMR (100 MHz, DO) &:
16.4, 17.2, 24.7, 29.3, 47.0, 56.0. IR { cm’) 3423, 2974,
2965, 2875, 1635, 1525, 1449, 1262, 1237, 12010,11635.
HRMS (ESI) calcd for @H,NO,S [M+H]" m/z 182.0845; found
182.0840.

4.9 General procedure for the synthesis of N-

benzyloxycarbonylamino acid methyl esters 8

Cbz-protecte@-amino acid3 (50 mg) was dissolved in THF
(2.5 mL) and the resulting solution was cooled to°@
Diazomethane (approximate 41 mg, 1 mmol ) ipOE(2 mL)
was added dropwise, and the yellow solution was alloteed
warm to r.t. The reaction mixture was stirred unkie tacid
disappeared (TLC monitoring). Excess S was destroyed by
addition of AcOH. The mixture was concentrated undduced
pressure, and the residue was taken up in EtOAc. Tienic
phase was washed successively with saturated agC(hla
solution, water, and brine, and dried ovep®@,. After removal
of solvent under reduced pressure, the residue wafieg by
column chromatography on silica gel (petroleum eétiyl
acetate: 5/1 v/v) to afford the product methyl e8te
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49.1 Methyl (R/S)-3-(benzyloxycarbonylamino)-4- ‘Supplementary Material
phenylbutanoate (ra8a)

Colorless liquid, 35 mg, yield 67%H NMR (400 MHz,
CDCly) d: 2.47 (dd,J = 16.0, 5.6 Hz, 1H in C}), 2.54 (dd,J =
16.0, 5.2 Hz, 1H in C}), 2.84 (ddJ = 13.6, 8.0 Hz, 1H in C}),

Copies of'H and**C NMR spectra of N-Chz-O-Bn-Tytg,
products2, 3, 4, 5, 6, 7, and8 and copies of HPLC profiles for
the ee determination &&a,d Supplementary data associated with

. this article can be found in the online version, at

i:igi‘_’zdé‘](r; o ey o c(g: oo (((fj 3 OB G0i10.1016/.1e1.2011. These data include MOL filasd
1H, NH), 7_1(’}7_4’0 (m,,loH, Arl'_i)_lsc’ Nl\,/IR (100 i\/le, CDCJi InC_:h|Keys of the most important compounds descrilvethis
5 37.3, 40.2, 49.3, 51.7, 66.6, 126.7, 127.98, A@g128.46, 2rticle.
128.55, 129.3, 136.5, 137.4, 155.6, 171.9. Thet@raars were
determined by HPLC using an AD-H colummiexangtPrOH
90:10, 24°C) at 1.00 mL/min, UV detection at 210 ntg: 16.8
min, 20.7 min (see SI).
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(S)-0O-Benzyl-N-benzyloxycarbonyltyrosine (1g)
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Benzyl (S)-4-diazo-3-0x0-1-phenylbutan-2-ylcarbamate (2a)
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Benzyl (S)-4-diazo-3-oxobutan-2-ylcarbamate (2b)
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Benzyl (S)-1-diazo-4-methyl-2-oxopentan-2-ylcarbamate (2c)
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Benzyl (S)-1-diazo-5-methyl-2-oxohexan-2-ylcarbamate (2d)
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Benzyl (S)-1-diazo-4-methyl-2-oxohexan-2-ylcarbamate (2¢)
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Benzyl (S)-7-diazo-6-oxoheptane-1,5-diyldicarbamate (2f)
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(S)-2,6-Bis(benzyloxycarbonylamino)hexanoic 2-diazoacetic anhydride (2f”)
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Benzyl (S)-1-(4-(benzyloxy)phenyl)-4-diazo-3-oxobutan-2-ylcarbamate (2g)
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Benzyl (4-diazo-3-oxo-1-phenylbutan-2-yl)carbamate (rac-2a)
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Benzyl (1-diazo-5-methyl-2-oxohexan-3-yl)carbamate (rac-2d)
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(S)-3-(Benzyloxycarbonylamino)-4-phenylbutanoic acid (3a)
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(S)-3-(Benzyloxycarbonylamino)butanoic acid (3b)
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(R)-3-(Benzyloxycarbonylamino)-4-methylpentanoic acid (3c)
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(S)-3-(Benzyloxycarbonylamino)-5-methylhexanoic acid (3d)
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(3R,4S)-3-(Benzyloxycarbonylamino)-4-methylhexanoic acid (3e)
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(S)-3,7-Di(benzyloxycarbonylamino)heptanoic acid (3f)
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(S)-3-(Benzyloxycarbonylamino)-4-[4-(benzyloxy)phenyl]butanoic acid (3g)
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3-(Benzyloxycarbonylamino)-4-phenylbutanoic acid (rac-3a)
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3-(Benzyloxycarbonylamino)-5-methylhexanoic acid (rac-3d)
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(S)-3-(Benzyloxycarbonylamino)-4-phenylbutyl methanesulfonate (4a)
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(S)-3-(Benzyloxycarbonylamino)butyl methanesulfonate (4b)
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(R)-3-(Benzyloxycarbonylamino)-4-methylpentyl methanesulfonate (4c)
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(S)-3-(Benzyloxycarbonylamino)-5-methylhexyl methanesulfonate (4d)
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(3R,4S)-3-(Benzyloxycarbonylamino)-4-methylhexyl methanesulfonate (4e)
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(S)-3,7-Di(benzyloxycarbonylamino)heptyl methanesulfonate (4f)
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(S)-3-(Benzyloxycarbonylamino)-4-[4-(benzyloxy)phenyl]butyl methanesulfonate (4g)
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(S)-S-3-(Benzyloxycarbonylamino)-4-phenylbutyl ethanethioate (5a)
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(S)-S-3-(Benzyloxycarbonylamino)butyl ethanethioate (5b)
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(R)-S-3-(Benzyloxycarbonylamino)-4-methylpentyl ethanethioate (5c)
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(S)-S-3-(Benzyloxycarbonylamino)-5-methylhexyl ethanethioate (5d)
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(3R,45)-S-3-(Benzyloxycarbonylamino)-4-methylhexyl ethanethioate (5¢e)
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(S)-S-3,7-Di(benzyloxycarbonylamino)heptyl ethanethioate (5f)
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(S)-S-3-(Benzyloxycarbonylamino)-4-[4-(benzyloxy)phenyl]butyl ethanethioate (5g)

000°0—

SPS 1
296"+
645"+
165" 1
109}

rLoTL,

8.}

0822~
519'2,
0bLZ
geLz]
€LLZ]
6.2

550 ¢
mmw.mv.

782\
€92 v
800G
220°s

750°G

990°G1
960°G"

198'9
788'94
mmo.L!
¥S0" 24
1221

Ew.hw
mmm.%
¥0€E' L1
Em.w_,

ant' /4

860
- L

00°€
 80°L[
- £0'L
' GO'L
L Go'L

S0'L

¢80
= 1021
P 8Ll
" 0L

r 0l¢
E 00¢

€LoL

75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 1.5 1.0 0.5 00

8.0

61'Ge~
61 0€~
€L vE—
vlL'ov—

LLLS—

9P 99~
06'69—
8991
001
[AWIN

SL YL~
mm.hN;
[V TARS

$G9E L
86'9¢1!

88'GG1~
%7261

L1661 —

EnO -

ChzHN ™ ™~""SAc

b

[

20

9 80 70 60 50 40 30

110

190 170 150

210

S34



(S)-3-Benzyloxycarbonylamino-4-phenylbutane-1-sulfonic acid (6a)
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(S)-3-Benzyloxycarbonylaminobutane-1-sulfonic acid (6b)
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(R)-3-Benzyloxycarbonylamino-4-methylpentane-1-sulfonic acid (6c)
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(S)-3-Benzyloxycarbonylamino-5-methylhexane-1-sulfonic acid (6d)
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(3R,4S)-3-Benzyloxycarbonylamino-4-methylhexane-1-sulfonic acid (6e)
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(S)-3,7-Dibenzyloxycarbonylaminoheptane-1-sulfonic acid (6f)
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(S)-3-Benzyloxycarbonylamino-4-(4-benzyloxyphenyl)butane-1-sulfonic acid (6g)
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(S)-3-Amino-4-phenylbutane-1-sulfonic acid (7a)
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(S)-3-Aminobutane-1-sulfonic acid (7b)
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(R)-3-Amino-4-methylpentane-1-sulfonic acid (7c)
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Methyl (R/S)-3-(benzyloxycarbonylamino)-4-phenylbutanoate (rac-8b)
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Methy! (S)-3-(benzyloxycarbonylamino)-4-phenylbutanoate (8b)
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Methyl (R/S)-3-(benzyloxycarbonylamino)-5-methylhexanoate (rac-8d)
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Methyl (S)-3-(benzyloxycarbonylamino)-5-methylhexanoate (8d)
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Copies of HPLC profiles of products 8
Methyl (R/S)-3-(benzyloxycarbonylamino)-4-phenylbutanoate (rac-8b)

DAD1 B, Sig=210.4 Ref=360,100 (DVAGILENT 1260 INFINITY\LIUJING\DATAHPLC000801.D)
mal 1 &
225 =
200 -
b 5
r~
175 b
150 1
125
100
754
50
25 b
0 —
I 1 I I I U I
16 17 18 19 20 21 22 mir|
Peak Retention Time Peak Time Peak Area Peak Height Area Percent
= (min] [min] (mAlU*s] [mAl] &

1 16.754 BV 0.3466 4999.21289 225.54561 49,3937
2 20,727 BV 0.4763 5121.94629 167.70621 50.6063

Methy! (S)-3-(benzyloxycarbonylamino)-4-phenylbutanoate (8b)

DAD1 B, Sig=210,4 Ref=360,100 (DAAGILENT 1260 INFINITYALIUJING\DATAHPLCO00802.D)
mAU 7] a

250

I e e I s e e B I s e e L e o s e T AN B B e w
16 17 18 19 20 21 22 min

Peak Retention Time Peak Time Peak Area Peak Height Area Percent
= (min] (min] [mAU*s] [mAl] %

1 20.559% EB 0.4616 9846.49%023 332.43939 100.0000
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Methyl (R/S)-3-(benzyloxycarbonylamino)-5-methylhexanoate (rac-8d)

DAD1 B, Sig=210,4 Ref=360,100 (DAAGILENT 1260 INFINITY\LILJING\DATAHPLCO00826.0D)
mAU 2 S
] =y z
207 I\ a\
10[]—-
50+ ,"I
60; ,‘ll
40; ‘
] '\\ / "\\
] 4 N / N
0 I - T N
1; 5 ‘ ‘ ‘ I 1|3 ‘ ‘ I I 'I?!S I ‘ ‘ I 1I4 ‘ ‘ ‘ I 14| 5 1‘5 I 15|,5 ‘ ‘ mi
Peak Retention Time Peak Time Peak Area Peak Height Area Percent
* [min] [min] (MAT*s5] [mMAU]
_—— | _______ —_——— | ___________________________________
1 13.450 BB 1.3247 2573.87695 123.7216% 50.3821
2 14.84¢ BB J.3348 2534.83%60 118.86c1l8 49.6179
Methyl (S)-3-(benzyloxycarbonylamino)-5-methylhexanoate (8d)
DAD1 B, Sig=210,4 Ref=360,100 (HPLCO00827.D)
mAU a
1000 é‘
SOD;
600—- ,n‘l‘
400; L"‘.
2004 | IIL"-‘,‘
/ \
04— = ! — —
12.5 1‘3 I3‘5 1I4 1/-‘1 5 1‘5 ‘ 15|,5 I ‘ mi
Peak Retention Time Peak Time Peak Area Peak Height Area Percent
i [min] [min] mau*s] [mATT] %
_— | _______ _—— | ___________________________________
1 13.43¢ BB 0.3276 2.,13720e4  1023.35%74 100.0000
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