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Procedures and anal ytical data

Abbreviations. CDI = Carbonyldiimdazole; DVAP = N, N
D nmet hyl am nopyri di ne; EDC = Et hyl - (N, N-
di met hyl am nopropyl ) car bodi i m de; et her refers to

di et hyl et her; HOBt = 1-Hydroxybenzotriazole; NVM = N Mt hyl -
norpholine; RT = room tenperature; TBS = tert-Butyl-
di met hyl si lyl; THQ = 6, 7-di hydroxy-1,1-di nethyl-1, 2, 3, 4-
t et rahydr o- qui nol i niumy Z = Benzyl oxycar bonyl .

General. Unless otherwi se stated, chem cals were purchased
from Fluka, ABCR or Acros and wused wthout further
purification. H Ser(OBn)-OH was purchased from Senn
Chem cals, Switzerland. Comercially available TBSOIf was
distilled and stored at 4°C. 2,6-Lutidine was distilled from
CaH, and stored at 4°C. CDI was recrystallized from THF.
Sol vents for work-up and chronmatography were distilled from
t echni cal quality. Sol vent s used for chem cal
transformations were either puriss. quality or dried over
colums of dry alum num oxide. Z-Ser(0OBn)-OH was prepared
according to reference [1]. 2-BnO-salicylic acid was
prepared according to reference [2]. Dianisyltelluriunoxide
was prepared according to [3]. MyC, was stored and wei ghed
in a glove box under inert atnosphere.

Reactions were run under an atnosphere of Ar in dry
gl assware (at least 24 h in an oven at 140 °C, followed by
heating with a heat gun under high vacuun). Analytical thin
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| ayer chromatograpy (TLC) was performed on Merck silica ge

60 F254 plates (0.25 mm thickness) precoated with a
fluorescent indicator. The developed plates were exam ned
under WV light and stained with ceric amoni um nol ybdate
(CAM stain or KwQO, stain followed by heating. Flash
chr omat ography was perforned using silica gel 60 (230-400
mesh) from Fluka. Al 'H and “C NWR spectra were recorded
using either Varian Gemini (300 MHz ('H) or 75 M (“Q),
Varian Mercury (300 Mz ('H or 75 Miz (®C)), Bruker AMX
(500 MHz ('H) or 125 MHz (*C)) or Bruker DWMX 500 MHz (‘H) or
125 MHz (®C)) FT spectronmeters at anbient tenperature,
chem cal shifts & are given in ppm coupling constants J are
in Hz. IR spectra were recorded as CHO ., solution using a
Perkin Elnmer RX | FT-1R spectroneter, absorptions are given
in cm'. Qptical rotations were neasured using a 1 nl cell
with a 1 dm path length on a Jasco DID 1000 digital

pol arineter, the concentration ¢ is given in g/100 m.
El emental anal yses were perforned by the M kroanal yse Labor
of the Laboratorium fur Organische Cheme der ETH Zirich.
All mass spectra were recorded by the Masspectroscopy
Service of the Laboratorium fur Organi sche Chenmie der ETH
Ziurich on a lon spec Utim 4.7 spectronmeter in 2,5-DHB
matrix using MALDI, fragnent ions are given in mz wth
relative intensities (% in parentheses. Nonenclature is
according to Autonom 2.0, Beilstein |Informationssystene

GrbH.
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(4S) - 5- Benzyl oxy- 4- benzyl oxycar bonyl am no- 3- oxo- pent anoi c

acid nmethyl ester

M, (15.2 g, 0.16 nol) was suspended in THF (300 m) in a
11 flask, KOCCHCOM: (31.5 g, 0.202 nol) was added in one
portion and the resulting suspension heated to reflux for 5
h. The suspension was then cooled with an ice bath. In the
meantinme, Z-L-Ser(0Bn)-OH (42.5 g, 0.125 nol) was dissol ved
in THF (300 M) in a 1 | flask. The solution was cooled in
an ice bath, and CDI (22.3 g, 0.1375 nol, 1.1 eq) was added
in portions. After 1 mnute, gas evolution started and the
solution was stirred 1 h at 0 °C and 1 h at RT. This
solution containing the activated am no acid was then added
dropwi se to the K-M-enol ate suspension via addition funne

at 0 °C. The resulting suspension was warnmed up to RT and
was stirred for 16 h at RT. The sol vent was evaporated, the
residue taken up in EtOAc and 1 M HCO solution was added

The mixture was stirred for 10 mnutes resulting in a
yell owi sh solution. The layers were separated and the aq.
| ayer extracted 3 x with EtOAc. The conbined org. |ayers
were then washed 2 x with 1 N HO soln, 2 x with satd.
NaHCO, solution and 2 x with brine. The org. |layer was dried
(Na,SO,), filtered and the solvent was evaporated. FC

(Et OAc/ Hexane 1:4) gave the title conpound (34.2 g, 89 mol,
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71 % . Colorless oil. R = 0.15 (EtOAc/Hexane 1:2.5). [o], =
+0.6 (c = 0.75, CHO ). 'HNWR (CDCl, 300 MHz) 3.68 (s, 2H),
3.70-3.74 (m 4H), 3.93 (dd, 1 H J, = 9.7, J, = 3.7), 4.49
(d, 2 H J=4.1), 4.56-4.61 (m 1H), 5.12 (s, 2H), 5.81 (d,
1H, J = 7.5), 7.24-7.37 (m 10H). “C-NMR (CDO, 75 M)
46.7, 52.7, 60.5, 67.4, 69.4, 73.7, 128.0, 128.3, 128.4,
128.5, 128.77, 128.81, 136.3, 137.3, 156.2, 167.3, 200.4. IR
3019s, 2977m 1721m MS 408.1 (65, [M:Na]l®), 376.1 (100,
[ MiNa- CHOH] ). HRMB cal cd. for C,H,NONa (M:Na): 408. 1418,
found: 408.1422.

(3R, 4S)-5-Benzyl oxy-4-benzyl oxycar bonyl am no- 3- hydr oxy-

pent anoi ¢ acid nethyl ester

h 0 O 4 OH O
N :
Z \:)J\/MOMe z’NY\)J\OMe
~0Bn “0Bn

(4S) - 5- Benzyl oxy- 4- benzyl oxycar bonyl am no- 3- oxo- pent anoi ¢

acid nethyl ester (1.70 g, 4.41 mml) was dissolved in MeCH
(40 M) / Et,O0 (5 mM) and cooled to -60 °C (CHA /dry ice
bath). NaBH, (183.5 ng, 4.85 mmwol) was added in one portion,
stirring was continued for 6 h, and the reaction m xture was
poured into a stirring solution of 10 % citric acid/Et QAc
(100 mM, 21:1 v/v). After 20 mn., the layers were separated
and the aq. layer was 2 x extracted with EtOAc. The conb.
organic |layers were washed 2 x with brine, dried (MSO),

filtered and the solvent evaporated. FC (Et OAc/ Hexane 1:1)
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gave the title compound (1.538 g, 3.97 mmol, 90 % as a
m xture of 2 diastereoisoners (dr = 2.4 : 1 according to 'H
NIVR anal ysi s of t he crude reaction m xture).
Recrystallization from EtQAc/Hexane (1:2.5) gave the
di astereonerically pure title conmpound (821 ng, 2.12 mol,
48 9% . Colorless crystalline solid. M = 80-82 °C. R = 0.41
(Et OAc/ Hexane 1:1). [a], = +0.03 (c = 0.56, CHO, . 'HNWR
(cbd,, 300 MHz) 2.51-2.67 (m 2H), 3.39 (d, 1H J = 5.9),
3.59-3.62 (m 1 H), 3.69 (s, 3H), 3.82-3.84 (m 2H), 4.11-
4.17 (m 1H), 4.51 (s, 2H), 5.10 (s, 2H, J = 7.5), 5.39 (d,
1H, J = 8.1), 7.26-7.35 (m 10H. “C-NWMR (CDO, 75 M)
38.5, 51.9, 54.0, 67.0, 68.9, 69.0, 73.5, 127.6, 127.8,
128.0, 128.1, 128.39, 128.44, 136.1, 137.4, 156.1, 172.7. IR
3437w, 3020s, 1720s, 1508m MS 410.2 (100, [M+Na]’), 344.2
(89, [MtNa-CHOH ). HRVS calcd. for C,H.NONa (MtNa)"
410. 1574, found:  410.1570. Anal. calcd. for C,H.NO
(387.43): C 65.10, H 6.50, N 3.62; found: C 64.94, H 6. 34,
N 3. 63.

(3R, 4S)-5-Benzyl oxy-4-benzyl oxycarbonyl am no-3-(tert-butyl -

di met hyl - si | anoxy) - pent anoi ¢ aci d net hyl ester

TBS
Ho 9 H 99
Z’NMOMe Z’N\:/_\)J\OMe
~0Bn _\OBn
(3R 4S) - 5- Benzyl oxy- 4- benzyl oxycar bonyl anmi no- 3- hydr oxy-

pentanoic acid nethyl ester (1.0455 g, 2.698 mmol) was
S-6
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di ssolved in CHCO , and the solution was cooled to — 20 °C.
2,6-Lutidine (0.63 m, 5.396 mol) was added dropw se,
followed by the dropwi se addition of TBSOTf (0.93 m, 4.05
mmol ). The reaction was allowed to stir at -20 °C for 30
mn. and 15 mn. at RT, after which the reaction mxture was
diluted with CHCO ,. The organic |ayer was washed 3 x using
10 % citric acid solution, 1 x with HO dried (MySO) and
the sol vent evaporated. FC (Et OAc/ Hexane 1:6) followed by FC
(Et CAc/ Hexane 1:7) gave the title conpound (1.057 g,
2.109 nmmol, 78 % . Colorless oil. R = 0.16 (EtQAc/Hexane
1:7). [a], = +#0.15 (c = 1.14, CHO,. "HNWR (CDO, 300 M)
0.03 (s, 3H), 0.05 (s, 3H), 0.85 (s, 9H), 2.48 (dd, 1H, J, =
15.9, J, = 6.2), 2.64 (dd, 1H, J, = 15.9, J, = 5.9), 3.50
(dd, 1H, J, = 9.4, J, = 4.4), 3.61 (s, 3H), 3.70 (dd, 1H, J,
= 9.4, J, =3.7), 3.84-3.88 (m 1H), 4.33-4.36 (m 1H), 4.44
(d, 1H, J = 11.8), 4.51 (d, 1H J = 11.8), 5.05-5.19 (m
3H), 7.28-7.36 (m 10 H). “C-NWR (CDd, 75 Miz) -4.9, -4.6,
18.0, 25.8, 40.1, 51.6, 55.4, 66.8, 68.3, 69.0, 73.1, 127.6
(2 ¢, 128.0 (2 ©, 128.3, 128.4, 136.4, 137.7, 155.9,
171.8. IR 3028w, 1728s, 1508m Ms 524.2 (100, [MtNa]’),
458.3 (11), 394.2 (17). HRVB calcd. for C_H,NOSi Na (M+Na)":
524. 2439, found: 524.2434.

(3R, 4S)-5-Benzyl oxy-4-benzyl oxycarbonyl am no-3-(tert-butyl -

di met hyl - si | anoxy) - pent anoi ¢ aci d
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,TBS ,TBS
o 0 o 0

H : H :
Z’N\E/\)J\OMe Z’NMOH

~0Bn ~0Bn

(3R, 4S)-5-Benzyl oxy-4-benzyl oxycarbonyl am no-3-(tert-butyl -
di met hyl - si | anoxy) - pentanoic acid nethyl ester (7.8 g, 15.5
nmol) was dissolved in THF (150 m) / MOH (75 nl) and
cooled with an ice-bath. A solution of 1 N NaCH (75 ml) was
added dropwi se over 15 minutes and the reaction was all owed
to stir at 0 °C for 1h and at RT for 3h. The reaction
m xture was then acidified to pH = 7 with 10 %citric acid
solution and the organic solvent renoved. The pH of the
aqueous | ayer was adjusted to pH=1-2 with 1 N HO solution
and followed by extraction of the aqueous layer 3 x wth
Et OAc. The conb. organic layers were washed with 2 x Nad
soln, dried (MySO), filtered and the sol vent evaporated. FC
(Et CAc/ Hexane 1:1) and subsequent drying under high vacuum
(3 x 10° nbar at 65 °C) gave the title conmpound (4.05 g,
8.3 mol, 54 % . Colorless oil. R = 0.45 (EtQAc/Hexane
1:1). [a], = +0.24 (c = 0.67, CHO,. 'HNWR (CDO, 300 M)

0.10 (s, 6H), 0.91 (s, 9H), 2.57 (dd, 1H, J, = 15.9, J,
6.2), 2.72 (dd, 1H, J, = 15.9, J, = 4.7), 3.56 (dd, 1H J,

9.7, J, = 4.4), 3.65-3.76 (m 1H), 3.95-4.00 (m 1H), 4.38-

4.39 (m 1H), 4.49 (d, 1H J = 11.8), 4.56 (d, 1H J =

11.8), 5.15-5.2 (m 2H), 5.28 (d, 1H, J = 9.0), 7.29-7.39

(m 10 H. “C-NWR (CDCl, 75 Miz) -4.8, -4.4, 18.1, 25.9,

40.1, 55.2, 67.0, 68.2, 69.0, 73.2, 127.7, 128.0, 128.3 (2
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C, 128.4 (2 ©), 136.3, 137.6, 156.2, 176.7. IR 3021w,
1720s, 1510m MS 510.2 (100, [MNa]®), 444.3 (25). HRVB

calcd. for C,H,NOSi Na (M+Na)": 510.2282, found: 510.2278.
(5R, 6S) - 7- Benzyl oxy- 6- benzyl oxycar bonyl am no- 5- hydr oxy- 3-

oxo- heptanoi ¢ acid nmethyl ester

TBS
H 9 © y OH O O
N : ’NM:\)UJ\
z \/A\/J\OH VAR OMe
~0Bn “0Bn

Mmd, (1.27 g, 13.3 mmol) was dissolved in THF (60 nl),
KOCCCHCOMe (2.85 g, 18.26 mmol) was added and the
resulting suspension stirred at reflux for 5h. In the
meant i nme in anot her fl ask, (3R 4S) - 5- Benzyl oxy- 4-
benzyl oxycar bonyl am no- 3- (tert-butyl -di net hyl -sil anoxy) -
pentanoic acid (4.05 g, 8.30 mml) was dissolved in THF (60
m), cooled to O °C, CDI (1.48 g, 9.13 mvol) added and the
resulting solution was stirred for 1 h at 0 °C  The
suspensi on containing the My-K-enolate was cooled to RT and
added dropwi se via addition funnel to the cool ed sol ution of
the activated amno acid. The reaction m xture was all owed
to warm to RT and stirred for 16 h. The solvent was
evaporated and the residue was taken up in 100 mM 10 %
citric acid solution/100 m EtOAc and stirred for 20 mnutes
after which the suspension turned clear. The |ayers were
separated and the aqueous |ayer was extracted 3 x wth
Et OAc. The conbined organic |ayers were washed 3 x wth
satd. NaHCO, solution, 3 x with 10 % citric acid solution
S-9
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and 3 x with brine. The organic |ayer was dried (MySO),
filtered and the sol vent renoved under reduced pressure. FC
(Et OAc/ Hexane 1:5, R = 0.21) gave 3.38 g (6.21 nmmol, 75 %
of (5R, 6S) - 7- Benzyl oxy- 6- benzyl oxycar bonyl am no-5-(tert-
but yl - di net hyl - si | anoxy) - 3- oxo- hept anoi ¢ acid net hyl ester.

(5R, 6S) - 7- Benzyl oxy- 6- benzyl oxycar bonyl am no-5-(tert-butyl -

di met hyl - si | a- noxy) - 3- oxo- heptanoi ¢ acid nethyl ester (2.72
g, 5.0 nmmol) was dissolved in THF (50 nl) and the sol ution
was cooled with an ice bath. TBAF (12.5 m, 1 Min THF) was
added dropwi se via syringe and the resulting solution was
stirred at 0 °C for 1h and at RT for 2.5 h. The reaction was
quenched with saturated NaHCO, solution and the |ayers were
separated. The aqueous |ayer was extracted 4 x with EtCQAc,
the organic |ayers were conbined and washed 3 x with brine.
After drying with MSO, the solvent was evaporated. FC
(Et CAc/ Hexane 1:1) gave the title conpound (1.28 g, 3.0
mol, 60 % . Colorless needles. Mp = 81-83 °C. R = 0.26
(Et OAc/ Hexane 1:1). [a], = +0.25 (c = 0.5, CHO,. 'H NWR
(cbd,, 300 MHz) 2.78 (d, 2H J = 5.6), 3.40-3.44 (m 3H

3.56-3.59 (m 1H), 3.70 (m 3H), 3.71-3.81 (m 2H), 4.15-
4.19 (m 1H), 4.50 (s, 2H), 5.01 (s, 2H), 5.45 (d, 1H, J =
8.4), 7.25-7.35 (m 10 H. “C-NWR (CDO, 75 M) 46.6,
49.6, 52.4, 54.1, 67.0, 68.2, 68.8, 73.4, 127.6, 127.8,
128.0, 128.1, 128.4, 128.5, 136.2, 137.5, 156.2, 167.2,
202.9. IR 3435w, 3022m 1716s (shoul der 1737m, 1508m M5
452.2 (100, [M#Na]®), 420.1 (54), 368.2 (63). HRMVB cal cd.
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for C,H,NONa (MtNa)": 452.1680, found: 452.1688. Anal .
calcd. for C,H.,NO (429.47): C 64.32, H 6.34, N 3.26; found:
C 64.48, H6.19, N 3.21.

(3R, 5R, 6S)-7-Benzyl oxy- 6-benzyl oxycar bonyl am no- 3, 5- bi s-

(tert-butyl-di nethyl -sil anoxy) - heptanoi c acid nmethyl ester

TBS TBS
Z OMe Z OMe
\OBn 0OBn

(5R, 6S) - 7- Benzyl oxy- 6- benzyl oxycar bonyl am no- 5- hydr oxy- 3-
oxo- heptanoic acid nethyl ester (144.6 ng, 0.336 mml) was
di ssolved in CHCN (1.5nm ) and cooled to —40 °C. Mg, NBH(OAC),
(612 ng, 2.3 mml) was dissolved in CHCV AcOH 1:1 (1.5 m)
and stirred at RT for 30 minutes. This solution was then
added dropwise to the —40 °C solution of the substrate. The
reaction mxture was stirred for 64 h at -37 °C (bath tenp)
and was then allowed to warm up to 0 °C Saturated Na-K-
tartrate solution (5 m) was added, the suspension was
stirred for 4h at 0°C. The l|ayers were separated and the
aqueous |layer was 3 x extracted with EtQAc. The conbined
organic layers were washed 3 x with brine, dried (MSQO),
filtered and the solvent evaporated. 'H-NMR analysis of the
crude reaction product revealed dr > 96:4. This internediate
was used without further purification.

The resul ting di hydroxyester was dissolved in CHO, (0.6 m)
and cooled to -20 °C. 2,6-Lutidine (156 ul, 1.34 mmol) was
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added dropwi se followed by the dropw se addition of TBSOTf
(232 pl, 1.0 mml). The reaction was stirred at -20 °C for
1.5 h and was then diluted with CHO, (5 m). The organic
| ayer was washed with 3 x 10 % citric acid solution and 2 x
wth HO The solution was dried (MySQ), filtered and the
solvent was evaporated. FC (EtOAc/Hexane 1:1) gave t he
title conmpound (166.8 ng, 0.252 mmol, 75 % . Colorless oil.
R = 0.72 (EtOAc/Hexane 1:1). [a], = +0.5 (c = 0.83, CHO)).
'"HNMR (CDCl,, 300 MHz) 0.04-0.10 (m 12H), 0.86 (s, 9H),
0.87 (s, 9H), 1.62-1.71 (m 1H), 1.80-1.88 (m 1H), 2.46-
2.58 (m 2H), 3.55-3.60 (m 2H), 3.65 (s, 3H), 3.84-3.89 (m
1H), 4.01-4.03 (m 1H), 4.21-4.26 (m 1H), 4.50 (s, 2H),
5.07-5.16 (m 3H), 7.29-7.36 (m 10H. “C-NMR (CDO, 75
MHz). —-4.44, -4.40, -4.09, -4.04, 18.0, 18.1, 25.8, 25.9,
26.0, 42.4, 43.0, 51.5, 54.8, 66.6, 67.3, 68.1, 69.8, 73.1,
127.6 (2 ¢, 128.0, 128.3 (2 O, 128.4, 136.5, 137.9, 156.0,
171.3. IR 2955w, 1722s, 1508m Ms 682.4 (100, [MNa]’).
HRVS calcd. for C.H,NOSi ,Na (MNa)"  682.3566, found:
682. 3561.

(3R, 5R, 6S)-6-(2-Benzyl oxy-benzoyl am no)-3,5,7-tris-(tert-

but yl - di net hyl - si | anoxy) - hept anoi ¢ aci d nmet hyl ester

TBS TBS TBS TBS
o o o o o o
Z OMe r OMe
~0Bn OBn O “orps
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(3R, 5R, 6S)-7-Benzyl oxy- 6-benzyl oxycar bonyl am no- 3, 5- bi s-
(tert-butyl -di nethyl -silanoxy)-heptanoic acid nethyl ester
(169.8 ng, 0.257 mmmol) was dissolved in CHOH (2 nml), the
flask was flushed 3 x with Ar, and 2 small spatula of Pd/C
(10%9 were added. The flask was flushed 3 x with H, and the
bl ack suspension was vigorously stirred for 4h at RT. The
suspension was filtered over Celite, and the solvent
evaporated. ‘H-NVR analysis showed conplete deprotection.
This intermedi ate was used wi thout further purification.

The internmediate amno ester was suspended in CHO
hydr oxybenzotri azole (47.2 ng, 0.308 mol), 2-BnO-salicylic
acid (70.4 ng, 0.309 mol), N-nethylnorpholine (84.7 ul,
0.771 mol) and EDC (59.1 ng, 0.308 mmol) were added. The
resulting solution was stirred for 3 d at RT and was then
diluted with CHO .. The organic |ayer was washed 3 x with 10
% citric acid solution, 3 x wth saturated NaHCO, sol ution
and 1 x with HO The organic layer was dried (MSO),
filtered and the solvent evaporated. This internedi ate was
used wi thout further purification.

The hydroxy amino ester was dissolved in DMV (0.5 m) and
the solution was cooled with an ice-bath. TBSO (42.6 ng,
0.282 mmol), Inmdazole (21.0 ng, 0.308 nmml) and DVAP (3.0
nmg, 0.025 mmol) were added, the reaction m xture was all owed
to warm up to RT and stirred for 16 h. After this tineg,
additional TBSC (20 ng) and imdazole (10 ng) were added
and stirred for another 24 h at RT. DW was then renoved
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under high vacuum FC (EtQAc/Hexane 1:7) gave the title
conmpound (137.0 ng, 0.180 mmol, 70 % . Colorless oil. R =
0.3 (EtOAc/Hexane 1:7). [a], = +0.16 (c = 2.49, CHO, . 'H
NVR (CDC,, 300 MHz) -0.02 (s, 3H), 0.03 (s, 3H), 0.038
(s, 3H), 0.043 (s, 3H), 0.06 (s, 3H), 0.07 (s, 3H), 0.80 (s,
9H), 0.85 (s, 9H), 0.86 (s, 9H), 1.48-1.56 (m 1H), 1.68-
1.74 (m 1H), 2.39 (dd, 1H J, = 14.6, J, = 7.8), 2.62 (dd,
J, = 14.3, J, = 4.4, 1H, 3.58 (s, 3H), 3.59-3.64 (m 1H),
3.76 (dd, J, = 10.6, J, = 6.2, 1H), 4.06-4.12 (m 1H), 4.18-
4.25 (m 2H), 5.23 (s, 2H), 6.97 (d, J = 8.4, 1H), 7.07 (t,
J = 6.5 1H), 7.34-7.45 (m 6H), 8.05 (d, J = 7.47, 1H),
8.23 (d, J = 8.0, 1H. “"C-NWR (CDO, 75 M) -5.2, -5.1, -
4.5, -4.3, -4.2, -3.9, 18.0, 18.3, 25.8, 25.9, 26.0, 41.5,
43.2, 51.3, 55.7, 61.1, 67.4, 69.0, 71.0, 112.7, 121.3,
121.8, 127.3, 128.4, 128.7, 132.3, 132.4, 135.7, 156.5,
164.9, 171.5. IR 2955m 1734m 1648m M5 782.4 (59,
[ MtNa] ), 760.5 (13, [MrH ), 628.4 (100, [M Boc+Na]’). HRVS
calcd. for C,HNOSIi ,Na (MNa) " 782.4274, found: 782.4282.

(3R, 5R, 6S)-6-(2-Benzyl oxy-benzoyl am no)-3,5,7-tris-(tert-

but yl - di net hyl - si | anoxy) - hept anoi ¢ aci d

TBS TBS TBS TBS
o o o o o o
T OMe : OH
OBn O \OTBS OBn O -\OTBS

(3R, 5R, 6S)-6-(2-Benzyl oxy-benzoyl am no)-3,5,7-tris-(tert-
but yl - di net hyl - si | anoxy) - heptanoic acid nethyl ester (28.7
S14
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ng, 37.7 umol) was dissolved in MeOH (377 pul) and 1 M NaCOH
soln. (41.5 pl) was added at 0 °C. The reaction m xture was
stirred at 0 °C for 1h then at RT for 2 h. Additional MeCH
(500 pl) and 1 M NaCH soln. (100 ul) were added and the
reaction mxture was stirred over night. Additional MOH
(500 pl), THF (500 ul) and 1 M NaOH soln. (100 pl) were
added and the reaction mxture stirred for 3 h. The sol vent
was renoved under reduced pressure, and the aqueous | ayer
acidified to pH = 2. The aqueous layer was three tines
extracted with Et OAc, and the conbined organic |ayers were
dried (MySO), filtered and the solvent renoved under
reduced pressure. Drying under HV gave the title conpound
(27.9 ngy, 37.3 udl, quant.), which was used wthout

further purification.

(2R) - 3-benzyl oxy-2- ((2S) - 3- benzyl oxy-2-tert-
but oxycar bonyl am no- but yryl am no) - propi oni ¢ acid nmet hyl

ester

OB OBn
n H 0 " o
Boc\N OH + Boc” ﬁome Boc\N N O/
H H o

(0] OBn OBn

To a solution of Boc-L-Ser(0Bn)-Owve (0.480ny, 1.55nmmol)
dissolved in dry CHO, (4 m) at 0 °C was added TFA (4 ml).
The reaction m xture was stirred for 30 min at 0 °C and then

at RT for 2 hours. The solvent was renoved under reduced
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pressure and the residue three tinmes taken up in chloroform
and evapor at ed.

To a solution of 3-benzyl oxy-2-tert-butoxycarbonyl am no-
butyric acid in dry CHCO, was added EDC. HO (671 ng, 3.5
mol ), HOBt (473 ng, 3.5 mol) and NW (411lny, 3.5mmmol).
Then the above ami no acid was added and the reaction mxture
was stirred overnight at RT. The solution was washed with 3
X NaHCO, solution, 3 x 1 M HO solution, HO and NaC soln.
before being dried over Na,SO, filtered and evaporated under
reduced pressure. FC (Hexane/EtOQAc 7:3) gave the title
conpound (663ny, 1.32 mmol, 85.5%. Wite solid. M = 57-59
°C. R = 0.26 (Hexane/AcCEt 7:3). [a],= +10.54 (c = 0.6,
CHO ). 'H-NMR (CDCl, 300Mhz) 1.13 (d, 3H, J = 6.53), 1.41
(s, 9H), 3.58-3.61 (m 1H), 3.62 (s, 3H), 3.81 (dd, 1H, J, =
3.43, J, = 9.65), 4.15 (m 1H), 4.32-4.44 (m 3H), 4.53 (s,
2H), 4.72-4.77 (m 1H), 5.60 (br. d, 1H, J = 7.16), 7.16-
7.30 (m 10H), 7.42 (br. d, 1H J = 8.1). “C-NWR (CDd .,
75MHz) 14.3, 15.9, 21.0, 28.3, 52.4, 52.7, 57.7, 60.2, 69.4,
71.5, 73.0, 74.6, 79.8, 127.36, 127.48, 127.54, 127.60,
127.9, 128.1, 128.2, 137.3, 137.9, 155.6, 169.6, 170.1. IR
3024m 1748s, 1712s, 1675s. M5 523.2 (20, [MrNa]®), 423.2
(34, [MBoc+Na]"), 401.2 (100, [MBoc+H]"). HRMS calcd. for
C, HNQONa (M-H) "1 523. 2415 found: 523.2420.

(2R) - 3-benzyl oxy-2- ((2S) - 3- benzyl oxy-2-tert-

but oxycar bonyl am no- but yryl am no) - propi oni ¢ aci d
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OBn OBn
. H (0] H (0]
oc\N \L)J\O/ Boc\N N\l\)J\OH
H o H

OBn © OBn

To a solution of Boc-L-Thr(0OBn)-D-Ser(0Bn)-Ov (50 ng, 0.1
mmol) in THF (0.5 m) / HO (0.5 nL) at 0 °C was added Li OH
nonohydrate (8.2 ng, 0.19 mmol) and the reaction mxture was
stirred at 0 °C for 1.5 hours. Then the reaction m xture was
diluted with HO and the two phases separated. The aqueous
| ayer was extracted 2 x with EtOAc, acidified with HO (1N),
extracted 3 x with AcOEt. The conbined organic |ayers were
washed 3 x with HO dried (Na,SO), filtered and the sol vent
renoved under reduced pressure. FC (EtCAc/ Hexane 8:2) gave
the title conpound (35ng, 0.07 mmol, 70% . Colorless oil. R
= 0.19 (EtOAc/Hexane 8:2). [a],= +4.97 (c = 1.15, CHA)).
'"H- NMR (MeOH, 300Hz) 1.18 (d, 3H, J = 6.2), 1.43 (s, 9H),

3.67 (dd, 1H J, = 3.4, J, = 9.6), 3.87 (dd, J, = 4.04, J, =
9.3, 1H), 4.02-4.05 (m 1H), 4.23 (d, J = 2.8, 1H), 4.40-
4.55 (m 4H), 4.64 (t, J = 3.73, 2H), 7.20-7.31 (m 10H),
7.4, br. d, 1H J = 7.8). “CGNWR (MeOH, 75MH#z) 16.6, 28.5,
53.8, 59.6, 70.3, 72.1, 73.9, 75.8, 80.7, 128.20, 128.29,
128. 53, 128.85, 128.93, 138.6, 139.0, 157.4, 172.1, 172.4.
| R 3420w, 3000m 1713s, 1671s. MS 509.2 (43, [M-Na] "), 409.2
(44, [MBoc+Na]"), 387.2 (100, [MBoc+H]"). HRMS calcd. for

C,.H,NONa (MH) " 509. 2258 found: 509.2252.

(S)-[2-(3, 4- D hydr oxy- phenyl ) - 1-di nmet hyl car banoyl - et hyl ] -

carbam c acid tert-butyl ester
S-17
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OH OH
HO HO

0] -, .Boc
HO,C™ 'NH,

Ir=z

L-DOPA (5 g, 25.4 mmol) was dissolved in dioxane (40 m), 1
M NaOH solution (28 ml) and HO (25 m). Boc,0 (6.1 g, 1.1
eq.) dissolved in dioxane (10 m) was added to the above
orange solution and stirred at room tenperature. The pH was
controlled after 30 minutes, 1 h, 2 h and 10 h, and, if
necessary, adjusted to 9-10 by adding 1 M NaOH sol ution.
After 16 h, the resulting brown solution was concentrated
under reduced pressure and acidified to pH =2 with 1 N HC
solution. The resulting brown suspension was four tines
extracted with Et OAc. The conbi ned organi ¢ phases were dried
(MySO,) and the solvent renoved under reduced pressure. The
resulting brown slurry was dissolved in THF (50 m) and
cooled to —40 °C. N-Methyl norpholine (2.91 m) and i BuOCOQ
(3.44 m, 26.5 mol, 1.1 eq.) were added and the resulting
suspension stirred at =35 °C for 0.5 h. A solution of HNMW,
in THF (2 M 38.1 m, 3 eq.) was added and the reaction
mxture was allowed to warm to room tenperature and was
stirred overnight. The solvent was renoved under reduced
pressure and the residue dissolved in EtOAc. The organic
phase was washed three tines with 10 % citric acid, three
tinmes with saturated NaHCO, solution and three tines wth

saturated NaCl solution. The organic |ayer was dried (MySO)
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and t he sol vent renoved under reduced pressure.
Recrystallisation from Et OAc gave the title conmpound (5.03
g, 15.5 mol, 61 % . Colorless crystalline solid. M = 156-
157 °C. R = 0.5 (EtOAc). [a], = +56.8 (c = 1, CHO,). 'H-NMW\R
(CDCA,, 300 MHz) 1.40 (s, 9H), 2.62 (s, 3H), 2.74-2.81 (m
2H), 2.85 (s, 3H), 4.77 (q, J = 6.2, 1H), 5.55 (d, J = 8.7,
1H), 6.56 (dd, J, = 1.9, J, = 8.1, 1H, 6.74 (d, J 1.

1H), 6.77 (d, J =8.1, 1 H, 7.02 (br. s, 1H), 7.95 (br. s,
1H. ®CNWR (CDO, 75 Miz) 28.4, 36.0, 37.2, 39.4, 51.7,
80.2, 115.2, 116.1, 121.1, 127.8, 143.5, 144.0, 155.3,
172. 3. IR 3431w, 3278w, 3022m 1703s, 1637s, 1497s, 1369s.
M5 347.2 (79, [MrNa]"), 225.1 (100, [MBoc]’). HRMS calcd.
for CH,NQNa (MNa)": 347.1577, found: 347.1578. Anal.
calcd. for CH,NQ (387.43): C 59.24, H 7.46, N 8.64; found:
C 59.29, H 7.51, N 8.53.

(S)-[1-(3, 4-Di hydr oxy-benzyl) - 2-di net hyl am no- et hyl ] -

carbam c acid tert-butyl ester

OH OH
HO HO
O ‘y ,B ‘e -
H oc H Boc
/N\ /N\

Boc- L- DOPA- di net hyl am de (1.2785 g, 3.94 mmol) was suspended
in CHA, (4 mM) and cooled under Ar to 0 °C. Trifluoroacetic
acid (4 m) was added dropwise and the resulting solution

was stirred for 1 h at 0 °C and for 1 h at roomtenperature.
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The solvent was renoved under reduced pressure, and the
residue was twice dissolved in toluene and the solvent
renmoved under reduced pressure. The residue was dried under
hi gh vacuum and used wi thout further purification.

The residue was dissolved in THF (8 nm), cooled under Ar to
0 °C and BH3 * THF conplex (1 Min THF, 20 m) was added
dropwi se (gas evolution). The solution was stirred at 0 °C
for 2 h, warned to room tenperature and stirred overnight.
The reaction mxture was cooled to 0 °C, 6 N HO (3 m) was
added dropw se (gas evolution), and stirred at 0 °C for 3 h.
The solvent was renoved under reduced pressure. The
resulting diamne hydrochloride was used wthout further
purification.

The oily residue was dissolved in dioxane (4 m), HO (1 m)
and the pH was adjusted to ~9-10 by the addition of 1 N NaOH
sol ution. Boc,0 (860 ng, 3.94 mmol ) was dissolved in dioxane
(1 mM) and added to the reaction mxture. Gas evolution
started and the pH was controlled and adjusted to ~9-10 by
the addition of 1 N NaOH solution every 30 mn for 4 h. The
reaction mxture was then stirred overnight at room
tenperature. The sol vent was renoved under reduced pressure,
the residue partitioned between EtOAc and satd. NaHCO,
solution. The layers were separated and the aqueous | ayer
was three tines extracted with Et OAc. The conbi ned organic
| ayers were dried (MySO), filtered, and the solvent was
renmoved under reduced pressure. FC (10 g SiQ, CHO ,/MOCH
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7:1 ->1:1) gave the title conmpound (194.8 ny, 0.63 mmol, 16
%. Colorless oil. R = 0.05 (CHOA /MCH 7:1). [a], = -4.2
(c = 1, MeOH). 'H-NVR (CD,OD, 300 MHz) 1.37, 1.40 (s, 9 H,
Boc-rotaners), 2.20 (s, 6 H, 2.25 (dd, J, = 12.4, J, = 5.0,
1 H, 2.39 (dd, J, = 12.4, J, = 8.7, 1H), 2.46 (br. m 2H)),
3.80 (br. m 1H), 6.48-6.56 (m 2 H), 6.63-6.65 (m 1H. “C
NWVR (CD,CD, 75 MHz) 28.0, 28.5 (Boc-rotanmers), 40.2, 45.4,
51.0, 63.3, 79.5, 115.7, 117.1, 121.3, 130.7, 144.4, 145.7,
157. 4. IR 3432w, 3019m 1766w, 1700s, 1492s, 1368s. MS 643.4
(72, [2M#Na]"), 333.2 (40, [MrNa]®), 311.2 (100, [M+H),.
HRVS cal cd. for C.H.NO (MrH " 311.1965, found: 311.1967.

(S, S)-{2-Benzyl oxy- 1-[ 1- (3, 4-di hydr oxy- benzyl) - 2-

di met hyl am no- et hyl car banoy] - et hyl }-carbam ¢ acid tert-butyl

ester
/OBn
HO “ HO H : B
NN N .boC
" "Boc v N
e U
HO N” 3 HO N
CH, H,C™ "CH,

The Boc-diamine (108 ng, 0.348 mmol) was dissolved in CHCO,
(1 mM), and cooled to O °C under Ar. Trifluoroacetic acid (1
m) was added dropwise and the resulting solution was
stirred for 1 h at 0 °Cand for 1 h at roomtenperature. The
sol vent was renoved under reduced pressure, and the residue
was tw ce dissolved in toluene and the sol vent renoved under
reduced pressure. The residue was dried under high vacuum

and used without further purification.
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Boc-L-Ser(OBn)-OH (102.9 ng, 0.348 mml) was dissolved in
THF (1 m) under Ar and cooled to -20 °C (bath tenp.). To
this solution, Et,N (48.5 pl, 0.348 mol) and i BuOCOCO (45.3
ul, 0.348 mmol) were added dropwi se and a precipitate began
to formafter 5 min. The reaction mxture was stirred for 15
mn at —20 °C. In the neantinme, the diam ne trifluoroacetate
prepared above was dissolved in THF (1m) and Et,N (0.97 pl,
0.696 mmol) was added. This solution of the free base was
slowy added to the above m xture of the m xed anhydride at
—20 °C. The reaction mxture was allowed to warmto 10 °C in
three hours. The solvent was evaporated under reduced
pressure, and the residue taken up in EtOAc. The organic
| ayer was twi ce washed with 10 %citric acid solution, tw ce
with brine, dried (MySO), filtered and the solvent was
evapor at ed under reduced pressure. FC (CHO ,/MeOH 10:1) gave
the title conpound (98.0 ng, 0.20 nmol, 58 % . Colorless
oil. R = 0.12 (CHO ,/MOH 10:1). [o], = -12.3 (¢ = 1,
MeOH). 'H-NMR (CD,OD, 300 MHz) 1.45 (s, 9H), 2.63-2.76 (m
2H), 2.82 (br. s, 6H), 3.14-3.25 (m 2H), 3.57 (d, J = 5.6,
2 H, 4.15 (t, J = 5.3, 1 H), 4.36-4.40 (m 1H, 4.47 (s,
2H), 6.53 (dd, J, = 8.1, J, = 2.0, 1H), 6.66 (d. J = 2.0,
1H), 6.70 (d, J = 8.1, 1H), 7.24-7.35 (m 5H. “CNWR
(CO,OD, 75 MHz) 27.5, 37.6, 43.2, 55.6, 60.6, 69.4, 73.1,
80.3, 115.4, 116.3, 120.6, 127.7, 127.9, 128.3, 137.9,
144.3, 145.3, 157.3, 172.4. IR (thin film 3313s, 2947m
1674s, 1529m NMNB 488.3 (100, [MrH "), 432.2 (31, [MtBu+H 9,
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388.2 (17, [MBoc]’). HRVS calcd. for CHNO (MH?™"
488. 2755, found: 488. 2750.

(2S, 3S) - 3- (3-Benzyl oxy- 2-tert - but oxycar bonyl anm no-
propi onyl am no) - 6, 7- di hydr oxy-1, 1-di net hyl -1, 2, 3, 4-

t et r ahydr o- qui nol i ni um

_/OBn /OBn
H H H -
H N__A. .B . NN
(@] " WK\N ocC HO “ N\HAN Boc
O H © (o) H
HO N HO N

H,C" "CH, H,C CH,

(S, S)-{2-Benzyl oxy-1-[ 1- (3, 4-di hydr oxy- benzyl) - 2-

di met hyl am no- et hyl carba-noyl ] -ethyl }-carbamic acid tert-
butyl ester (61.3 ng, 0.125 mmol) was dissolved in CHO,
(1.25 m) under Ar. Dianisyltelluriumoxide (49.2 ng, 0.1375
nmmol ) was added in one portion, and the resulting solution
was stirred for 2 h at room tenperature. The solvent was
removed under reduced pressure and the resi due was dissol ved
in CHO, (1 m). The organic layer was three tinmes extracted
wth HO and the aqueous |ayers conbined. Lyophilization
gave the title conmpound (48 ng, 0.1 mml, 80 % . Colorless
fluffy powder. 'H-NVMR (CDOD, 300 Miz) 1.44 (s, 9H), 2.88
(dd, J, = 16.2, J, = 10.6, 1H), 3.03 (dd, J, = 16.2, J, = 5.6,
1H), 3.54 (s, 6H), 3.57-3.81 (m 2 H), 4.28 (t, J = 5.3, 1
H, 4.53 (s, 2 H), 4.53-4.60 (m 1H), 6.64 (s, 1 H, 7.16
(s, 1H), 7.26-7.36 (m 5H). “C-NWR (CDOD, 75 Miz) 28.4,
32.0, 41.3, 55.8, 58.4, 58.9, 66.1, 70.7, 73.9, 80.6, 107.8,
116. 3, 119.8, 128.4, 128.5, 129.0, 133.7, 138.8, 146.8,
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148.2, 172.8. MBS 486.2 (100, M), 430.2 (74, [MtBu+H ",
386.2 (16, [MBoc]’). HRVS calcd. for CHNO (M):
486. 2599, found: 486. 2595.

(2S, 3S)-6, 7- Bi s- benzyl oxy- 3- (3-Benzyl oxy-2-tert-
but oxycar bonyl am no- pr opi onyl am no) - 6, 7- di hydr oxy- 1, 1-

di met hyl -1, 2, 3, 4-t et rahydr o- qui nol i ni um

_0OBn _OBn
HO H : B BnO H é B
\H/\N, oc n \H/\N, oc
®) o H ®) o H
HO N BnO N
HsC CHs HsC CHs
(2S, 3S) - 3- (3-Benzyl oxy- 2-tert - but oxycar bonyl am no-

propi onyl am no) - 6, 7- di hydr oxy-1, 1-di net hyl -1, 2, 3, 4-

tetrahydro-quinolinium (149.2 ng, 0.3 nmmol) was dissolved
under Ar in dry acetone (3 m). To this solution, Cs,CO, (300
ng, 0.92 mmol) and BnBr (110 pl, 0.93 nmol) were added, and
the resulting reddi sh solution was heated to reflux for 4 h.
The color changed to white, and the solvent was renoved
under reduced pressure. The residue was taken up in EtQAc,
and the organic layer was washed three times with 1 N HCO
solution, and twice with brine. The organic |ayer was dried
(MySO), filtered and the solvent renoved under reduced
pressure. FC (5 g SO, CHCO,/MOH 10:1) gave the title
conmpound (169.0 ng, 0.253 mmol, 85 % . Colorless oil. R =
0.11 (CHO ,/MeOH 10:1). 'H-NMR (CDO,, 300 MHz) 1.41 (s, 9H),
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2.94 (dd, J, = 16.5, J, = 5.3, 1H), 3.24 (br. dd, J, = 16.5,
J, = 10.6, 1H), 3.61 (s, 3H), 3.67 (s, 3H), 3.69-3.83 (m
2H), 3.96-4.01 (m 1H), 4.40-4.53 (m 1H), 4.53 (d, J = 3.7,
2H), 5.11 (s, 2H), 5.37 (d, J = 3.4, 2H), 5.58 (d, J = 7.5,
1H), 6.58 (s, 1H), 7.22-7.35 (m 16H), 7.37 (d, J = 4, 1H),
7.39 (br. s, 1H), 8.30 (br. s, 1H). MS 666.3 (43, M), 610.3
(100, [MtBu+H "), 566.3 (28, [MBoc]’). HRVB calcd. for
C,H.NO (M): 666.3538, found: 666.3531.

Boc- L- Thr (OBn) - L- Ser (OBn) - L- Ser (0OBn) - ( 3S) - THQY OBNn)

_0Bn o BnO._~ BnO_ BnO _ -~
H : e H z H H
: H H H JK/ H
BnO N Boc : BnO N N Boc
- N .B -
\ﬂ/\H + HO)J\:/ j‘I/\ N ocC @ \ﬂ/\H - \H/\H
®) o oo H T 0 S 0
BnO N BnO~ BnO N BnO

Mé Me

The Boc- Ser (0Bn)-THQ OBn) (4.6 ng, 0.007 mmol) was dissol ved
in CHA, (0.1 nl), and cooled to O °©°C under Ar.
Trifluoroacetic acid (0.1 m) was added dropwi se and the
resulting solution was stirred for 1 h at 0 °C and for 1 h
at room tenperature. The solvent was renoved under reduced
pressure, and the residue was tw ce dissolved in tol uene and
the solvent renoved under reduced pressure. The residue was
dried under high vacuum and used without further
purification. The residue was dissolved in CHO, (0.25 nl),
NW (2.3 m, 0.021 nmol), HOBt (1.2 ng, 0.008 mml), Boc-L-
Thr (OBn)-D Ser(OBn)-OH (3.8 ng, 0.008 nmmol and EDC (1.5 ny,
0.008 nmol) were added to the solution. The reaction was

stirred overnight under Ar. The reaction mxture was then
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diluted with CHO, (2 m) and three tinmes washed with 1 N
HCl solution, three times with 1 N NaCH solution, and three
times with HO The organic phase was dried (MySQO), filtered
and the solvent was renoved under reduced pressure. FC
(CHd ,/ MeOH 10:1) gave the title conmpound (5.3 ng, 5.1 mmol,
73 %. R = 0.23 (CHO /MeOH 10:1). ‘HNWR (CDOD, 300 MHz,
Rot amers of Boc-Thr) 1.15-1.18 (br. 3H), 1.42/1.43 (s, 9H),
3.00 (d, J =8.1, 2H), 3.52-3.60 (m 7H), 3.68-3.73 (m 3H),
3.86-3.90 (m 2H), 4.24 (br. s, 1H), 4.40-4.56 (m 14H),
5.17 (s, 2H), 5.20 (s, 2H), 6.89 (s, 1H), 7.22-7.47 (m 26
H) .

(3R, 5R, 6S)-6-(2-Benzyl oxy-benzoyl am no)-3,5,7-tris-(tert-

but yl - di net hyl - si | anoxy) - hept anoi c aci d-L-Thr (OBn) - b-
Ser (0Bn) - L- Ser (OBn) - (3S) - THQY OBn)
_TBS TBS ,TBS

o o o o

,TBS ,TBS TBS
OH o 0O O o
o NH W
OBn O~__NH
OBn
+
~N 7
OBn OBn — Me~'®
Boc\\/'iﬂ/
OBn
Me Me
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Boc- L- Thr (OBn) - L- Ser (OBn) - L- Ser (OBn) - (3S)- THQ(OBn) (10.0 nyg,
9.66 pumol) were dissolved in CHCO, (0.25 m) under Ar and
cooled to 0 °C Trifluoroacetic acid (0.25 m) was added
dropwi se and the resulting solution was stirred for 1 h at 0
°C and 1 h at room tenperature. The solvent was renoved
under reduced pressure and the residual acid was twce
azeotropically renoved using toluene. The oil was dried
under high vacuum for 3 hours and used wthout further
purification.

This compound was then dissolved under Ar in CHCO, (0.25
m), (3R 5R 6S)-6-(2-Benzyl oxy-benzoyl am no)-3,5, 7-tris-
(tert-butyl-dinmethyl-sil anoxy)-heptanoic acid (7.9 ng, 10.6
umol ), NW (10.4 pum, 96 pnol), HOBt (1.6 ng, 10.6 unol) and
EDC (2.0 ng, 10.6 unol) were added. The reaction m xture was
stirred for 16 h wunder Ar at room tenperature and then
diluted with CHO, (3 nm). The organic |ayer was washed
three times each with 1 N HO solution, 1 N NaOH solution
and brine. The organic |layer was dried (MySQ), filtered and
the sol vent was renoved under reduced pressure.

FC (2 g SiO, CHO ,/MeOH 10:1) gave the title conpound (10.2
ng, 6.13 pmol, 63 9% . Colorless oil. R = 0.1 (CHO ,/MOCH
10:1). 'H-NMR (CDCl,, 300 MHz, rotaners) -0.18-0.09 (m 18
H, 0.71-0.88 (m 27 H), 1.25-1.29 (m 3 H), 1.50-1.90 (m 2
H, 2.22-2.45 (m 2 H), 2.84-2.91 (m 1 H), 3.17-3.80 (m 16
H, 3.85-4.13 (m 6 H), 4.41-4.78 (m 12 H), 5.02-5.4 (m 6
H, 6.58 (s, 1 H), 6.91-7.04 (m 3 H), 7.17-7.40 (m 30 H),

S27

Gademann and Bet huel



8.08 (d, J =6.5 1H), 818 (t, J = 8.1, 1H. M 1663. (43,
M), 1555 (100, [MtBu+H ).

(3R, 5R, 6S) - 6- ( 2- Hydr oxy- benzoyl am no) - 3, 5, 7-tri hydr oxy-
hept anoi ¢ aci d-L- Thr-D Ser - L- Ser-(3S) - THQ

OTBS TBS TBS Ij:n OH OH OH O \/l/\?H
N

OBn

Me-N@ j(&

BnO

OBn

(3R, 5R, 6S)-6-(2-Benzyl oxy-benzoyl am no)-3,5,7-tris-(tert-
but yl - di net hyl - si | anoxy) - hept anoi c aci d-L- Thr (OBn) - b-
Ser(OBn)-L-Ser(OBn)-(3S)-THQ OBn) (3.3 ng, 2 umol ) was
dissolved in CHOH (0.5 m) and glacial acetic acid (15
drops) was added. The reaction vessel was flushed three
times with Ar, and then Pd/C (10 % 2.5 ng) was added. The
reaction vessel was three tinmes flushed with H, and the
reaction mxture was stirred 16 h wunder H, (balloon
pressure). The reaction mxture was then filtered over
Celite and the solvent renoved under reduced pressure. The
resi due was then dissolved in MeOH containing 1 % conc. HC
solution under Ar at 0 °C and stirred for 1 h at 0 °C and
for 2.5 h at roomtenperature. The sol vent was renoved under
reduced pressure, the residue triturated three times wth
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ether, dried, HO added and the supernatant was |yophilized
to give the title conmpound (0.7 ng, 0.89 unol, 45 % . Light-
violet fluffy powder. 'H-NMR see table 1. HRMB calcd. for
C.H,NO,: 779.3463, found: 779.3466.
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Gla Thr
® 2 OH
OH OH OH O H 2
TN 5 3 N~ 1 N ~TTOH Ser1
4 2 1 H 1
NH (@]
(0]
Sal 1
5 OH
4 o 2 Ser2

'H NVR data of natural

(22)

Tabl e 1.

anachel in (300 M1z, DO

denotes a tentative assi gnnent.

THQ

anachelin (1) and synthetic

298 K). An asterisk

(*)

Positio Natural Synt hetic Positio Natural Synt het i
n n c
Sal - H3 6. 99 6. 99 Thr - H3 1.19 1.18
Sal - H4 7.47 7.49 Serl-H1L 4.41 4. 42*
Sal - H5 7.04 7.05 Serl-H2 3.86 3. 86*
Sal - H6 7.79 7.78 Ser2-Hl 4.38 4. 40*
G a-H2 2.32/2.0 2.45*/2.56 |Ser2-H2 3.94 3. 94*
3 *
d a-H3 4. 11 4. 19* THQ Me1 3.53 3.55/3.5
8
G a-H4 1.58/1.6 1.64/1.74 THQ H2 3.40/3.8 3.32/3.8
7 0 1
d a-H5 4. 06 4.00 THQ H3 4. 60 4.64
d a-H6 4.21 4. 23* THQ H4 2.95/3.0 2.93/3.0
8 9
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d a- Hr7 3.72/3.7 3.75/3.80* | THQ H5 6. 75 6.78

4
Thr - H1 4. 39 4. 40* THQ H6 7.08 7.21
Thr - H2 4.21 4. 20*
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