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'HNVR, BC-NWR and 'H, '¥C COSY as well as NOESY spectra were
measured on Avance 200/DPX (Bruker) with 200 MHz (50 WNMHz),
Avance 400/ DPX (Bruker) 400 MHz (100 MHz) and Avance 500/ DRX
(Bruker) spectroneters, respectively, using tetranethylsilane
as the internal standard. Hnrultiplicities are described using
the follow ng abbreviations: s = singlet, d = doublet, t =
triplet, g = quartet, m = nultiplet, br = broad. Chem cal
shift values of ¥C NWR spectra are reported in ppmrelative to
residual CDC 3 (77 ppn) or CDsOD (49 ppm as internal
standards. The nmultiplicities refer to the resonances in the
of f-resonance spectra and were elucidated using the
di stortionless enhancenent by polarisation transfer (DEPT)
spectral editing technique, with secondary pulses at 90° and
135°. Multiplicities are reported using the follow ng
abbreviations: s = singlet (due to quaternary carbon), d =



doublet (nethine), t = triplet (nmethylene), q = quartet
(nmethyl). Mass spectra were recorded on LCT and VG autospec
mass spectroneters (Mcromass). lon mass (mz) signals are
reported as values in atomc mss wunits followed, in
par ent heses, by the peak intensities relative to the base peak
(100% . Optical rotations [a] were neasured on a Polarineter
341 (Perkin Elmer) at a wavel ength of 589 nm and are given in
10! deg cnf g!. Al solvents used were of reagent grade and

were further dried. Reactions were nnnitoredZSPy thin |ayer
chromat ography (tlc) on silica gel 60 F (E. Mer ck,

Darnst adt) and spots were detected either by UV-absorption or
by <charring wth H,SOy/ 4- net hoxy- benzal dehyde in nethanol
Preparative columm chronmat ography was perfornmed on silica gel
60 (E. Merck, Darnstadt). The starting material 1 was prepared
according to reference [1].

3- Hydr oxy- 5- (2, 5- di met hyl pyrrol-1-yl)-benzoic acid net hyl
ester:[?

The starting material 1 (2.0 g, 12 mol, 1.0 eq) and 4.2 m
hexane- 2,5-dione (36 nml, 3.0 eq) were dissolved in 50 m
tol uene. After adding acetic acid (0.14 m, 2.4 mol, 0.2 eq)
the m xture was stirred for 5 hours at 90°C to renpve water by
azeotropic distillation. The resul ting m xture was
concentrated in vacuo and  purified by flash colum
chromat ography (hexanes/ et hyl acetate 5:1) to yield the
product (2.65 g, 10.8 nmol, 90%.

Col orl ess crystals, np: 154°C,

'H-NMR (400 MHz, CD;OD, CHD,OD = 3.31 ppnm) d: 7.47 (m 1H H
Ar), 7.26 (m 1H, HAr), 6.84 (m 1H HAr), 5.80 (s, 2H CH),
3.89 (s, 3H, OMe), 1.99 (s, 6H Me).

13C.NVR (100 MHz, CD;OD, CD;OD = 49.0 ppm) d: 167.8 (s, COOMWe),
159.6 (s, CAr), 141.8 (s, G-Ar), 133.3 (s, GAr), 129.3 [s,
C(Me)], 121.2, 121.0, 116.6 (d, GAr), 107.1 (d, CH), 52.8 (q,
Ove), 13.0 (g, Me).

HRVS (ESI): calculated for GCaHisNOs [MrH© 246.1130, found
246. 1126

3-(tert-Butyl-di phenyl -sil anyl oxy)-5- (2, 5-di net hyl pyrrol -1-
yl)-benzoic acid nethyl ester:

The nmaterial obtained (2.65 g, 10.8 nmol, 1.0 eq) was
dissolved in 40 mM dry DMF followed by addition of TBDPS-d
(4.24 mM, 16.2 mol, 1.5 eq), imdazole (1.10 g, 16.2 nmol,
1.5 eq) and 4-DVAP (66 ng, 0.54 mmol, 0.05 eq). The mxture
was stirred overnight at room tenperature, followed by
concentration in vacuo. The residue was purified by flash
col um chr omat ogr aphy (hexanes/ethyl acetate 10:1) to give the
desired product (5.03 g, 10.4 mmol, 96% as a colorless oil.



'H- NMR (400 MHz, CDCls, TMS = 0.00 ppm) d: 7.71 - 7.66 (m 4H,
HAr), 7.64 (dd, 1H, J = 2.3, 1.4 Hz, HAr), 7.45 - 7.32 (m
7H, HAr), 6.64 (dd, 1H, J = 2.2, 2.1 Hz, HAr), 576 (s, 2H,
CH), 3.87 (s, 3H OMe), 1.74 (s, 6H M), 1.11 (s, 9H t-Bu).

13C.NWMR (100 MHz, CDCl3, CDCl 3 = 77.0 ppm) d: 166.1 (s, COOMWe),
156.1 (s, CAr), 139.7 (s, CAr), 135.4 (d, TBDPS), 131.9,
131.8 (s, GAr + TBDPS), 130.2 (d, TBDPS), 128.6 [s, C(Me)],
127.9 (d, TBDPS), 124.1, 122.3, 120.6 (d, CAr), 105.7 (d,
CH), 52.3 (q, OWve), 26.3 (q, TBDPS), 19.4 (s, TBDPS), 12.6 (q,
Me) .

HRVG (ESI): calculated for GoHssNOsSi [ MH]* 484.2308, found
484. 2307.

3-(tert-Butyl-diphenyl -sil anyl oxy)-5- (2, 5-di net hyl pyrrol -1-
yl)-benzyl al cohol:

The ester (4.84 g, 10.0 mmol, 1.0 eq) described above was
di ssolved in 40 mM dry THF and cooled to -78°C. After addition
of dibal-H [1.2M in toluene] (25 m, 30.0 mmol, 3.0 eq) the
m xture was warnmed to 0°C and hydrolyzed by adding 20 ml of a
saturated solution of potassium sodium tartrate. Mst of the
organi ¢ solvents were renoved under reduced pressure and the
residue was extracted twice wth ethyl acetate. The conbined
organi ¢ phases were dried over anhydrous MgSQ, and concentr at ed
in vacuo. Further purification by flash colum chronatography
(hexanes/ethyl acetate 5:1) gave the desired benzyl al cohol
(4.10 g, 9.0 mmol, 90% as a colorless oil.

'H- NMR (400 MHz, CDCls, TMS = 0.00 ppm) d: 7.70 - 7.67 (m 4H,
HAr), 7.42 - 7.32 (m 6H, HAr), 6.93 (m 1H, HAr), 6.69 (m
1H, HAr), 6.41 (m 1H HAr), 5.75 (s, 2H, CH), 4.59 (d, 2H,
J =3.5Hz, CH), 1.77 (s, 6H, M), 1.64 (bs, 1H, OH), 1.10 (s,
9H, t-Bu).

13C.NWVR (100 MHz, CDO 3, CDCl3 = 77.0 ppm d: 156.1 (s, GAr),
142.9 (s, GAr), 139.7 (s, GAr), 1355 (d, GAr), 132.2 (s,
C-Ar), 130.0 (d, GAr), 128.6 [s, C(Me)], 127.8 (d, C-Ar),
105.3 (d, CH), 64.6 (t, CH), 26.4 (q, t-Bu), 19.4 (s, t-Bu),
12.7 (q, Me).

HRVG (ESI): calculated for GgoHssNOSi [MrH* 456.2359, found
456. 2364.

3-(tert-Butyl-diphenyl -sil anyl oxy)-5-(2, 5-di net hyl pyrrol -1-
yl)-benzyl brom de:

The benzyl al cohol described above (4.10 g, 9.0 mol, 1.0 eq)
was dissolved in 50 mM dry CHQA , followed by addition of PPhs
(3.54 g, 13.5 nmmol, 1.5 eq) and slow addition of CBr, (4.48 g,
13.5 mmol, 1.5 eq). The reaction mxture was stirred for 30
m nutes at room tenperature whereupon silica gel (25 g) was
added. Dichl oronmethane was renoved by rotary evaporation and



the product was separated by flash colum chronatography
(hexanes/ethyl acetate, gradient 20:1 to 10:1) to give the
desired product (4.56 g, 8.8 mmvl, 98% as a brownish oil

'H- NMR (400 MHz, CDCls, TMS = 0.00 ppm) d: 7.70 - 7.67 (m 4H,
HAr), 7.42 - 7.32 (m 6H, HAr), 6.94 (m 1H, HAr), 6.73 (m
1H, HAr), 6.42 (m 1H HAr), 5.75 (s, 2H CH), 4.35 (s, 2H,
CHy), 1.77 (s, 6H M), 1.10 (s, 9H t-Bu).

13C.NWR (100 MHz, CDO 3, CDCl3 = 77.0 ppm d: 156.0 (s, GAr),
139.8 (s, G Ar), 139.4 (s, CAr) 135.4 (d, GAr), 132.0 (s, C
Ar), 130.1 (d, GAr), 128.6 [s, C(Me)], 127.9, 121.8, 120.0,
119.7 (d, GAr), 105.5 (d, CH, 32.4 (t, CHy), 26.6 (q, t-Bu),
19.4 (s, t-Bu), 12.6 (q, M).

HRVMG (ESI): calculated for Goks2BrNOSi [MrH © 518.1515, found
518. 1514.

3-(tert-Butyl-diphenyl -sil anyl oxy)-5-(2, 5-di net hyl pyrrol -1-
yl)-benzyl iodide (2):

Wiile stirring a solution of the benzyl brom de described
above (1.04 g, 2.0 mmol, 1.0 eq) in 15 mM of dry acetone at
roomtenperature, sodiumiodide (0.45 g, 3.0 mol, 1.5 eq) was
added. Imediately, sodium bronide precipitated and the
m xture was stirred for an addi ti onal 15 m nut es.
Subsequently, 50 m diethyl ether and 15 m of a saturated
solution of NaS$O; were added and vigorously stirred for 30
m nutes. The organic |ayer was separated, the aqueous phase
extracted twice with diethyl ether and the conbined organic
phases washed with brine. After drying over anhydrous Na,SQ
the organic solvent was renoved under reduced pressure to
furni sh benzyl iodide 1 (1.13 g, 2.0 mml, quantitative) which

was directly processed in the next step.

'H-NMR (200 MHz, CDCl3;, TMS = 0.00 ppm) d: 7.72 - 7.65 (m 4H
TBDPS), 7.42 - 7.31 (m 6H, TBDPS), 6.90 (m 1H, HAr), 6.71
(m 1H, HAr), 6.38 (m 1H, HAr), 576 (s, 2H, CH), 4.30 (s,
2H, CH), 1.78 (s, 6H, CHs), 1.10 (s, 9H, TBDPS)

HRVS (ESI): calculated for GCygHs2l NOSi [MH® 566. 1376, found
566. 1383.

[4S, (2R ]-4-Benzyl-3-{3-[3-(tert-butyl-di phenyl -sil anyl oxy] -
5-(2,5-di net hyl -pyrrol -1-yl)-phenyl ]-2-nethyl -propi onyl } -
oxazol i di n-2-one:

(49S) - 4- Benzyl - 3-propi onyl -oxazolidin-2-one 6 (825 ng, 3.54
mol, 2.0 eq; 99% ee) was dissolved in 15 nm dry THF and
cooled to -78°C. This solution was treated with 1.77 nm LDA
[2M in THF/ n-heptane] (3.54 mmol, 2.0 eq) and stirred for 20
mnutes, while maintaining the tenperature at -78°C. Then

iodide 2 (1.0 g, 1.77 mol, 1.0 eq) (as a solution in 5 m dry
THF) was added slowy via syringe punp, while the tenperature



was raised to -40°C within one hour. Stirring was continued
until conplete conversion was detected by TLC (approx. 3
hours). The reaction m xture was hydrolyzed by slow addition
of 25 m saturated NHC solution and warned to room
tenperature. The nmmjority of THF was renoved under reduced
pressure and the resulting aqueous phase was extracted 3 tines
with diethyl ether. The conbined organic phases were dried
(MySQy) and concentrated in vacuo. Flash colum chromat ography
(hexanes/ethyl acetate, gradient 9:1 to 5:1) afforded the pure
title conpound (608 ng, 0.92 mmol, 52% d.r. > 99:1). The
enanti onmer was prepared according to this procedure using the
correspondi ng (R -configured Evans auxiliary.

Orange crystals;[® np: 64-66°C; [a]®=+ 3.0 (c = 1.0 in CHO3);

'H NVR (400 MHz, CDCl3, TMS = 0.00 ppm) d: 7.70 - 7.63 (m 4H,
H-Ar), 7.40 - 7.24 (m 9H, HAr), 7.15 - 7.10 (m 2H, HAr),
6.86 (m 1H, HAr), 6.63 (m 1H, HAr), 6.36 (m 1H, HAr),
5.74 (s, 2H, CHpyrrole), 4.66 (m 1H, 4H), 4.15 (m 2H, 5-
H, 3.96 (m 1H, CHCHy), 3.16 (dd, 1H, J = 13.3, 3.3 Hz,
NCHCH,), 3.08 [dd, 1H, J = 13.2, 6.3 Hz, CH(CHs3)CH], 2.60 (dd,
1H, J = 13.3, 9.6 Hz, NCHCH), 2.52 [dd, 1H, J = 13.2, 8.3 Hz,
CH(CH)CH], 1.76 (s, 6H, CHs-pyrrole), 1.08 (s, 9H, tBu), 1.07
[d, 3H, J = 6.7 Hz, CH(CHs) CH,].

13C.NMR (100 MHz, CDCl3, CDO 3 = 77.0 ppm) d: 176.1 (s, NCOCH),
155.9 (s, C-Ar), 152.9 (s, NOCOO), 141.0, 139.4 (s, C-Ar),
135.5 (d, GAr), 135.2 (s, GAr), 132.4 (s, TBDPS), 129.9 (d,
C-Ar), 129.4, 128.9 (d, CAr), 128.6 (s, C-pyrrole), 127.8,
127.3, 122.3, 120.4, 117.9 (d, GAr), 105.3 (d, CHpyrrole),
66.0 (t, C5), 55.2 (d, C4), 39.4 (d, CHCH), 39.2 [t,
CH(CH) OHb], 37.9 (t, NCHCH), 26.4 (g, TBDPS), 19.4 (s,
TBDPS), 16.3 (g, CHCHs), 12.7 (g, CHs-pyrrole).

HRVS (ESI): calculated for GCypHiNQiSi [MHH & 671.3305, found
671. 3311

Sel ective anal ytical data for enantionmer: np: 66°C, [a]?¥=- 3.0
(c = 1.0 in CHC3); HRMS (ESI): calculated for GCpHigNoOsSi
[ MFH] © 671. 3305, found 671.3291.

[4S, (2R ]-4-Benzyl-3-{3-[3-hydroxy-5-(2,5-di net hyl pyrrol-1-
yl)-phenyl ]-2-nethyl - propionyl}-oxazolidi n-2-one:

The al kyl ati on product described above (500 ng, 0.75 nmmol, 1.0
eq) was dissolved in 10 mM THF, cooled to 0°C and treated with
TBAF * 3 HO (235 ng, as 1M solution in THF, 0.75 nmmol, 1.0
eq). After ten minutes the m xture was hydrolyzed by adding 5
m saturated NHyC solution and warned to room tenperature. The
organic |ayer was separated and the remaining aqueous phase
extracted three tines with ethyl acetate. After washing wth
brine, the conbined organic phases were dried over MySQ, and
concentrated under reduced pressure. The crude product was
purified by flash colum chromatography (hexanes/ethyl



acetate, gradient 4:1 to 2:1) to yield the title conpound (164
ng, 0.38 mmol, 51%.

Fai nt yellow foam np: 55-62°C, [a]®=+ 8.7 (c = 1.0 in CHd3);

'H-NMR (400 MHz, CDOl3, TM5 = 0.00 ppm) d: 7.32 - 7.23 (m 3H,
H-Ar), 7.11 - 7.07 (m 2H, HAr), 6.86 (dd, 1H, J = 2.2, 1.5
Hz, HAr), 6.68 (dd, 1H, J = 1.5, 1.5 Hz, HAr), 6.56 (dd, 1H,
J = 2.2, 2.2 Hz, HAr), 5.95 (bs, 1H, OH), 5.86 (s, 2H CH-
pyrrole), 4.68 (m 1H, 4-H), 4.14 (m 3H, 5H CH, 3.14 (m
2H, PhCH,, ArCHp), 2.65 (dd, 1H, J = 13.4, 9.3 Hz, PhCH), 2.61
(dd, 1H, J = 13.3, 8.0 Hz, ArCH), 2.02 (s, 6H, CHs-pyrrole),
1.17 (d, 3H, J = 6.8 Hz, CHCH).

13C.NMR (100 MHz, CDCl3;, CDO 3 = 77.0 ppm) d: 176.3 (s, NCO),
156.3 (s, GAr), 153.3 (s, NCOO), 141.5, 140.0, 135.0 (s, G
Ar), 129.4, 128.9 (d, CAr), 128.7 (s, GCAr), 127.4, 121.7,
115.2, 113.6 (d, GAr), 105.6 (d, CHpyrrole), 66.1 (t, G5),
55.2 (d, G4), 39.5 (t, CH), 39.4 (d, CHCHy), 37.8 (t,
CH.Ph), 16.4 (g, 2-CHs), 13.0 (q, CHs pyrrole).

HRMS (ESI): calculated for CypgHsNOr [MH™ 431.1971, found
431. 1973.

For related benzylation protocols refer to reference [4].
Benzyl ati on products which are structurally very simlar to
t he above nentioned al kylati on product have been reported by
B. L. Feringa et al.[*¥ with [a]= + 15.4 (c= 4.05, CHd3) and

by Angus et al.l*! with [a]= + 19.4 (c= 0.24, CHO3).

Sel ected analytical data for enantiomer: np: 56-60°C, [a]d¥= -
8.8 (c =1.0in CHC3); HRMS (ESI): calculated for CyHsNQ [M
H ~ 431.1971, found 431. 1973.

(2R) - 3- [ 5- Hydr oxy- 3- (2, 5- di net hyl pyrrol -1-yl) -phenyl ] - 2-
met hyl - propi oni ¢ aci d:

A solution of the above nentioned phenol (160 ngy, 0.37 mmol,
1.0 eq) in 6 m THF/ HO (3:1) was cooled to 0°C and HQ (0. 24
m, 30%wyt., 2.22 mol, 6.0 eq) was added. After treating the
m xture with LiOH * HO (as aqueous solution, 31 ng, 0.74 mol,
2.0 eq) it was stirred for 1.5 hours at 0°C, then 3 m of an
aqueous Na,SOG; solution was added and stirring was continued
for 30 mnutes. The mjor part of the organic |ayer was
removed under reduced pressure and the remaini ng agueous phase
extracted twice with dichloronethane. Then, the aqueous phase
was acidified with HO (1M to pH 4 and extracted four tines
with ethyl acetate. Ethyl acetate |ayers were conbined, dried
over MgSQ, and concentrated in vacuo to afford the product (88
ng, 0.32 nmmol, 87% as a faint red oil, which was directly
converted in the next reaction.

[a]®¥=- 15.0 (¢ = 1.0 in MeOH);



'H NVR (400 MHz, CDO3, TMS = 0.0 ppm) d: 6.70 (dd, 1H J =
2.2, 1.7 Hz, HAr), 6.50 (m 1H, HAr), 6.45 (m 1H, HAr),
5.75 (s, 2H, CH-pyrrole), 2.94 (dd, 1H, J = 12.4, 6.5 Hz, 3-
H, 2.70 (m 2H, 2H, 3H), 1.98 (s, 6H, CHsz-pyrrole), 1.16
(d, 3H, J = 6.8 Hz, 2-M).

13C.NMR (100 MHz, CDCl3, CDO 3 = 77.0 ppm) d: 179.7 (s, G1),
159.2, 143.2, 141.3 (s, CAr), 129.3 (s, C-pyrrole), 121.2,
116.4, 114.3 (d, GAr), 106.4 (d, CHpyrrole), 42.6 (d, G2),
40.5 (t, C3), 17.3 (g, 2-Me), 13.0 (g, CHs-pyrrole).

HRVMS (ESI): calculated for GgHoNOs [MH ™~ 272.1287, found
272.1287.
In reference [4a] the authors also described the free acid and

like in the present case noted a reversal of sign for [a]= -
15.0 (¢ = 1.0 in MeOH).

Sel ected anal ytical data for enantiomer: [a]¥=+ 14.8 (c = 0.5

in MeOH); HRMS (ESI): calculated for GegHioNO [MH ™ 272. 1287,
found 272. 1283.

(2R) - 3- (3- Am no-5- hydr oxy-phenyl ) -2-net hyl - propi oni ¢ aci d:

The carboxylic acid described above (88 ng, 0.32 mml, 1.0 eq)
was dissolved in 4 M MOH HO (3:1), and NHbOH * HO (111 ny,
1.6 mol, 5.0 eq) and KOH (36 ng, 0.64 nmmol, 2.0 eq) were
added. The m xture was stirred for 60 hours at 60°C and
subsequently neutralized by adding 0.1 M HC . The m xture was
evaporated to dryness under reduced pressure. Purification by
flash colum chromat ography (ethyl acetate/nethanol 10:1)
yi el ded the amno acid (39 ng, 0.20 nmol, 63%.

Faint yellow crystals; np: 48-52°C, [a]?¥=- 11.0 (c = 1.4 in
MeCOH) ;

14 NMR (400 MHz, CD;OD, CHD,OD = 3.31 ppm) d 6.12 (m 1H H
Ar), 6.04 (m 2H, H-Ar), 2.83 (dd, 1H, J = 13.3, 6.7 Hz, 3-H),

2.63 (m 1H, 2-H), 2.42 (dd, 1H, J = 13.3, 7.9 Hz, 3-H), 1.10
(d, 3H, J = 6.9 Hz, 2-Me).

13C.NMR (100 MHz, CD;OD, CD;OD = 49.0 ppn) d: 180.7 (s, G1),
159.1, 149.5, 143.0 (s, GAr), 109.4, 107.5, 101.9 (d, GAr),
42.8 (d, C-2), 40.9 (t, C-3), 17.3 (g, 2-M).

HRVS (ESI): calculated for GoHisNOs [MH~™ 194.0817, found
194. 0817.

Sel ected anal ytical data for enantioner: np: 49-52°C, [a]¥= +
10.4 (¢ = 0.8 in MeOH); HRMS (ESI): cal culated for CioHisNG [M
H = 194. 0817, found 194. 0824.



(2R) - 3- (3- Ami no-5- hydr oxy- phenyl ) -2-net hyl -t hi opropi oni c acid
S-(2-acetyl am no-ethyl)-ester (3a):

To a solution of the amno acid described above (39 ng, 0.2
mmol , 1.0 eq) in 2 m acetonitrile was added N
acetyl cysteamne (28 m, 0.26 mmol, 1.3 eq). Subsequently, DCC
(54 mg, 0.26 nmmol, 1.3 eq) and 4 DVAP (2.4 ng, 0.02 mml, 0.1
eq) were added and the reaction mxture was stirred overni ght
at room tenperature. The precipitated dicyclohexyl urea was
filtered off and the remaining solution was concentrated under
reduced pressure. Flash colum chronmatography of the crude
product (gradient, hexanes/ethyl acetate 1:1 to pure ethyl
acetate to ethyl acetate/nethanol 10:1; CuSO; i npregnated
silica gel on top of silica gel colum) afforded the title
compound 3a (38.5 ng, 0.13 mmol, 65% as a sticky yellow
sol i d.

[a]®= - 10.1 (c = 1.0 in MeOH);

'H-NMR (400 MHz, CD;OD, CHD,OD = 3.31 ppm) d: 6.08 (m 2H, H
Ar), 6.00 (m 1H, HAr), 3.30 (m 2H SCH.CH), 2.98 (m 2H,
SCHCOH), 2.92 (m 2H, 2H, 3H, 2.47 (dd, 1H J = 13.1, 7.1
Hz, 3-H), 1.92 (s, 3H COCH), 1.14 (d, 3H J = 6.8 Hz, 2-
CHs) .

3C.NMR (100 MHz, CD;OD, CD;OD = 49.0 ppm) d. 204.5 (s, SO,
173.4 (s, NXO), 159.2, 149.8, 142.3 (s, GAr), 109.3, 107.3,
101.9 (d, CAr), 51.5 (d, G2), 41.2 (t, C3), 40.1 (t,
SCHCH,), 29.0 (t, SCHCH), 22.5 (q, COCHs), 17.8 (q, 2-CHs).

HRVS (ESI): calculated for GCuHoNGS [MH ™ 295.1116, found
295.1116.

Sel ected analytical data for enantioner 3b: [a]¥= + 10.0 (c =

0.6 in MeOH); HRMS (ESI): calculated for GCuHoNGS [MH]®
295.1116, found 295.1123.

3-(tert -But oxycar bonyl am no) - 5- hydr oxybenzoi c acid
net hyl ester:

The starting materiall¥y@ (5.0 g, 29.9 mml, 1.0 eq) was
dissolved in 30 m THF, 115 nm of a saturated NaHQO; sol ution
was added and the m xture was treated with Boc,O (6.53 g, 29.9
mol, 1.0 eq, as 1M solution in THF). After 2 hours 3.0 g of
solid NaHCO; were added and stirring was continued for an
addi tional 36 hours at room tenperature. The organic |ayer was
removed under reduced pressure and the remaini ng agueous phase
extracted 3x with ethyl acetate. The conbi ned organi c phases
wer e dried W th My SO, and concentr at ed in vacuo.
Recrystallization from CHCl ; afforded 7.59 g (28.4 mvl, 95%.

Col orl ess crystals: np: 146°C,



'H- NMR (400 MHz, acetone-ds, acetone-ds = 2.05 ppm) d: 8.67 (bs,
1H), 8.53 (bs, 1H), 7.73 (m 1H, HAr), 7.40 (m 1H, HAr),
7.13 (m 1H, H-Ar), 3.84 (s, 3H OCH), 1.48 (s, 9H, tBu).

13C.NMR (100 MHz, acetone-ds, acetone-ds = 29.3 ppm d: 166.6
(s, COOME), 158.2, 153.1 (2x s, G Ar, NGOO), 141.5, 132.1 (s,
C-Ar), 110.9, 110.4, 110.0 (d, GAr), 79.7 (s, tBu), 51.7 (q,
OCHs), 28.0 (g, tBu).

HRVS (ESI): calculated for GCasHi7zN» [MH~™ 266.1028, found
266. 1038.

3-(tert -But oxycarbonyl am no)-5-(tert-butyl -di phenyl -
si | anyl oxy)-benzoic acid nethyl ester:

The procedure for the silylation of phenols described above
was enpl oyed except that CHO,; was used as solvent, which
afforded the title conpound (5.41 g 10.7 nmmol, 99% as a
colorless, sticky foam

'H- NVMR (400 MHz, CDCl3, TMB = 0.00 ppm) d: 7.73 - 7.68 (m 4H,
HAr), 7.63 (m 1H, HAr), 7.45 - 7.35 (m 6H, HAr), 7.09 (m
1H, HAr), 6.95 (m 1H, HAr), 6.36 (bs, 1H NH), 3.78 (s, 3H,
OCH;), 1.47 (s, 9H, tBu), 1.10 (s, 9H, tBu).

13C.NVR (100 MHz, CDCl3, CDCO 3 = 77.0 ppm d: 166.6 (s, COOMWe),
156.1, 152.3 (s, GAr, NO0OO, 139.3 (s, GAr), 135.5 (d, G
Ar), 132.4, 131.6 (s, CAr), 130.0, 127.8, 115.5, 114.2, 112.4
(d, GAr), 80.8 (s, tBu), 52.0 (g, OCHs), 28.2 (g, tBu), 26.5
(q, tBu), 19.5 (s, tBu).

HRMS (ESI): calculated for GoHssNGSI [MH™ 504.2206, found
504. 2209.

3-(tert-But oxycarbonyl am no)-5-(tert-butyl -di phenyl -
si | anyl oxy) - benzyl al cohol :

The procedure for the reduction of nethyl esters described
above was enployed here, which afforded the title conpound
(4.73 g, 9.9 nmmol, 99% as a colorless foam

'H NVR (400 MHz, CDCl3z, TMS = 0.00 ppm) d: 7.72 - 7.68 (m 4H,
HA), 7.44 - 7.33 (m 6H HAr), 7.06 (m 1H HAr), 6.58 (m
1H, HAr), 6.39 (m 1H, HAr), 6.31 (bs, 1H NH), 4.41 (s, 2H,
CHy), 1.59 (bs, 1H OH), 1.46 (s, 9H, tBu), 1.08 (s, 9H, tBu).

13C.NMR (100 MHz, CDO3;, CDd s= 77.0 ppm) d: 156.2, 152.5 (s,
NCOO, G Ar), 142.9, 139.3 (s, CAr), 135.5 (d, GAr), 132.7
(s, GAr), 129.9, 127.8 (d, GAr), 112.8, 109.7, 109.0 (d, G
Ar), 80.5 (s, tBu), 65.0 (t, CH), 28.3 (g, tBu), 26.5 (q,
tBu), 19.4 (s, tBu).

HRVS (ESI): calculated for GgtesNQSi [MNa]* 500.2233, found
500. 2235.



3-(tert-But oxycarbonyl am no)-5-(tert-butyl -di phenyl -
si | anyl oxy)-benzyl brom de:

The procedure for the bromnation of benzylic alcohols
descri bed above was enployed here again, which afforded the
title conpound (4.33 g, 8.0 mml, 89% as a colorless, sticky
f oam

'H- NMR (400 MHz, CDCl3, TMB = 0.00 ppm) d: 7.73 - 7.68 (m 4H,
HAr), 7.45 - 7.35 (m 6H, HAr), 7.15 (m 1H, HAr), 6.56 (m
1H, HAr), 6.43 (m 1H HAr), 6.28 (bs, 1H, NH), 4.22 (s, 2H,
CHp), 1.47 (s, 9H, tBu), 1.08 (s, 9H, tBu).

13C.NWR (100 MHz, CDO 3, CDCl; = 77.0 ppm) d: 156.1, 152.3 (s,
C-Ar, NHCOO), 139.4, 139.3 (s, GAr), 135.5 (d, GAr), 132.5
(s, GAr), 130.0 (d, GAr), 127.8 (d, CAr), 115.2, 111.8,
109.7 (d, GAr), 80.7 (s, tBu), 33.3 (t, CHy), 28.3 (g, tBu),
26.4 (g, tBu), 19.4 (s, tBu).

HRVS (ESI): calculated for GgHaaBrNGOSIi [MH]™ 538.1413, found
538. 1397.

3-(tert -But oxycarbonyl am no)-5-(tert-butyl -di phenyl -
si | anyl oxy)-benzyl iodide (4):

The procedure for the Finkelstein reaction described above was
enpl oyed here, which afforded the title conpound 4 (1.10 ¢
1.88 mmol, 94% as a yellowwsh foam after additional
filtration with dichloromethane over silica gel.

'H- NMR (200 MHz, CDCl3, TMS = 0.00 ppm) o 7.74 - 7.67 (m 4H,
HAr), 7.47 - 7.33 (m 6H, HAr), 7.12 (m 1H, HAr), 6.53 (m
1H, HAr), 6.40 (m 1H, HAr), 6.23 (bs, 1H NH), 4.18 (s, 2H,
CHy), 1.47 (s, 9H, tBu), 1.08 (s, 9H, tBu).

13C.NVR (50 MHz, CDCl;, CDCl3 = 77.0 ppm) d: 156.1, 152.3 (s, C-
Ar, NHCOO), 140.8, 139.4 (s, GAr), 135.5 (d, GAr), 132.6 (s,
C-Ar), 130.0 (d, GAr), 127.9 (d, GAr), 115.0, 111.5, 109.4
(d, GAr), 80.6 (s, tBu), 28.3 (q, tBu), 26.5 (q, tBu), 19.4
(s, tBu), 5.3 (t, CH,).

(2RS) -2-Met hyl - 3-[ 3- (tert -but oxycar bonyl am no)-5-(tert-butyl -
di phenyl - si | anyl oxy) -phenyl ] -propionic acid tert-butyl ester:

Propionic acid tert-butyl ester (0.88 g, 6.75 muol, 3.0 eq)
was dissolved in 15 m dry THF and cooled to -78°C After
addition of LDA (3.38 m, 6.75 mmwl, as a 2M solution in
THF/ n-heptane) the mxture was stirred for 30 mnutes wth
dropwi se addition of benzyl iodide 4 (1.30 g, 2.25 mmol, 1.0
eq, as 0.5M solution in THF). Upon further stirring for 30
mnutes the mxture was hydrolyzed by adding 20 m aqueous
NH,Cl - solution and warned to room tenperature. The organic
| ayer was separated and the aqueous phase extracted twice with
ethyl acetate. The conbined organic phases were washed wth



brine, dried wth MSQ and concentrated under reduced
pressure. The crude material was purified by flash colum
chromat ogr aphy (hexanes/ethyl acetate 25:1) to furnish the
product (1.2 g, 2.03 mmol, 90% as a highly viscous conpound.

'H- NVR (400 MHz, CDCl 3, TMS = 0.00 ppn) d: 7.73 - 7.68 (m 4 H,
HAr), 7.44 - 7.33 (m 6H HAr), 6.86 (bs, 1H HAr), 6.57
(m 1H H-Ar), 6.23 (bs, 1H NH), 6.18 (m 1H, HAr), 2.76 (m
1H, 3-H), 2.31 (m 2H, 2-H, 3-H), 1.47 (s, 9H, tBu), 1.38 (s,
9H, tBu), 1.08 (s, 9H, tBu), 0.86 (d, 3H J = 6.7 Hz, 2-M).

13C. NMR (100 MHz, CDO 3, CDCl3 = 77.0 ppm) d: 175.5 (s, QOOtBu),
155.8, 152.4 (s, NHCO, C Ar), 141.5, 139.0 (s, GAr), 135.5
(d, GAr), 132.9 (s, GAr), 129.8, 127.7, 115.4, 111.9, 107.8
(d, GAr), 80.3 (s, tBu), 79.9 (s, tBu), 41.8 (d, G2), 39.5
(t, G3), 28.3 (g, tBu), 28.0 (g, tBu), 26.5 (q, tBu), 19.4
(s, tBu), 16.4 (q, 2-M).

(2RS) - 2-Met hyl - 3-[ 3-(tert - but oxycar bonyl am no)-5-(tert-butyl -
di phenyl - si | anyl oxy) - phenyl ] - pr opanol :

The procedure for the reduction of the ester derived fromthe
al kyl ati on descri bed above was enployed here, which afforded
the title conpound 4 (0.79 g, 1.52 mml, 75% as a colorless
foam after chromatographic purification wth hexanes/ethyl
acetate 3: 1.

TH- NVR (400 MHz, CDCl3, TMs = 0.00 ppm) d: 7.73 - 7.69 (m 4H,
HA), 7.44 - 7.33 (m 6H, HAr), 6.81 (bs, 1H, HAr), 6.68
(m 1H, HAr), 6.32 (bs, 1H NH), 6.10 (m 1H, HAr), 3.22 (m
2H, 1-H, 1-H), 2.40 (dd, 1H, J = 13.3, 6.8 Hz, 3-H), 2.15
(dd, 1H, J = 13.3, 7.7 Hz, 3-H), 1.65 (bs, 1H OH, 1.62 (m
1H, 2-H), 1.48 (s, 9H, tBu), 1.08 (s, 9H, tBu), 0.70 (d, 3H, J
= 6.8 Hz, 2-Me).

13C.NWR (100 MHz, CDO 3, CDCl; = 77.0 ppm) d: 155.8, 152.5 (s,
C-Ar, NHCO, 142.3, 139.1 (s, CAr), 135.5 (d, GAr), 132.9
(s, GAr), 129.8, 127.7, 115.3, 112.0, 107.6 (d, GAr), 80.3
(s, tBu), 67.1 (t, G1), 39.5 (t, G3), 37.3 (d, G2), 28.3
(g, tBu), 26.4 (q, tBu), 19.4 (s, tBu), 16.4 (q, 2-M).

HRVS (ESI): calculated for GiHiNQSIi [MNa]® 542.2703, found
542.2714.

(2RS) -2-Met hyl - 3-[ 3- (tert -but oxycar bonyl am no)-5-(tert-butyl -
di phenyl - si | anyl oxy) - phenyl | - pr opi onal dehyde:

Benzyl al cohol (240 ng, 0.46 mmol, 1.0 eq) was dissolved in
dry dichl oronmet hane and NaHCO; (155 ng, 1.84 mmol, 4.0 eq) and
Dess- Martin-periodinan (234 ng, 0.55 nmmol, 1.2 eq) were added.
The reaction mxture was stirred for 30 mnutes before it was
hydrolyzed by adding 155 nmg of NaHCG, 4 m of saturated
Na,S;0s- solution and 4 m water. The mxture was vigorously
stirred for 30 mnutes, the organic |ayer was separated and



t he agueous phase was extracted 3x w th dichloronethane. The
conbi ned organi c phases were washed twice with a 1:1 mxture
of NaHCOs/ Na;$;0s-sol ution, followed by a washing wth brine.
The dried organic |ayer (MgSQ) was concentrated under reduced
pressure to yield the crude al dehyde (217 ngy, 0.42 nmol, 91%,
whi ch was used in the next step without further purification.

'H-NMR (400 MHz, CDCl 3, TMS = 0.00 ppm) d: 9.50 (d, 1H, J = 1.3
Hz, 1-H), 7.73 - 7.66 (m 4H HAr), 7.47 - 7.31 (m 6H H
Ar), 6.85 (bs, 1H, HAr), 6.65 (dd, 1H J = 2.1, 2.1 Hz, H
Ar), 6.28 (bs, 1H, NH), 6.10 (dd, 1H, J = 2.1, 1.6 Hz, HAr),
2.79 (m 1H, 3-H), 2.30 (m 2H, 2-H 3-H), 1.48 (s, 9H tBu),
1.08 (s, 9H, tBu), 0.82 (d, 3H, J = 6.8 Hz, 2-Me).

(2E, 4RS)-4- Methyl -5-[ 3-(tert-butoxycarbonyl am no)-5-(tert -
but yl - di phenyl - si | anyl oxy)- phenyl ]-t hi opent-2-enoic acid S-(2-
acetyl am no-ethyl)-ester:

The al dehyde descri bed above (200 ng, 0.386 mmol, 1.0 eq) was
dissolved in 2 mM CHCl3 and the ylide 7 (325 ng, 0.772 mol,
2.0 egq) was added (a high concentration of the reactants is
essential for conplete conversion).!® After stirring for 48
hours at 60°C the product was purified by flash colum
chr omat ogr aphy (hexanes/ethyl acetate 1:1) to yield the SNAC
ester (207 ny, 0.313 mmol, 819%.

Col orl ess, sticky solid; np: 60-75°C

'H- NMR (400 MHz, CDCl3, TMB = 0.00 ppm) d: 7.72 — 7.69 (m 4H,
HAr), 7.44 - 7.34 (m 6H HAr), 6.81 (bs, 1H, HAr), 6.75

(dd, 1H, J = 15.6, 6.9 Hz, 3-H), 6.64 (m 1H HAr), 6.35 (bs,
1H, NH), 6.09 (m 1H, HAr), 5.94 (bs, 1H, NH), 5.93 (dd, 1H,
J =15.6, 0.9 Hz, 2-H), 3.44 (dt, 2H J = 6.4, 6.1 Hz, GLNH),

3.07 (t, 2H, J = 6.1 Hz, CHS), 2.49 (m 1H 5-H), 2.26 (m 2H,
4-H, 5H), 1.95 (s, 3H COCH), 1.48 (s, 9H, tBu), 1.08 (s,
9H, tBu), 0.80 (d, 3H, J = 6.2 Hz, 4-CHs).

3C.NWVR (100 MHz, CDO 3 CDO 3= 77.0 ppm d: 190.4 (s, G 1),
170.2 (s, NHOOCHs), 156.0, 152.5 (s, C-Ar, NHCOQBu), 150.7 (d,
C-3), 141.0, 139.2 (s, GAr), 135.5 (d, GAr), 132.8 (s, G
Ar), 129.9 (d, GAr), 126.7 (d, G2), 115.2, 111.9, 108.0 (d,
C-Ar), 80.4 (s, tBu), 42.0 (t, C5), 39.8 (t, CHyNH), 37.9 (d,
C-4), 28.3 (t, CHS), 28.3 (g, tBu), 26.5 (q, tBu), 23.2 (q,
COCHs), 19.4 (s, tBu), 18.3 (g, 4-ChHh).

HRMS (ESI): calculated for G/HisNeGSSI [MH ™ 659.2975, found
659. 3000.

(2E, 4RS)-4- Met hyl -5-[ 3-(tert-but oxycarbonyl am no) - 5- hydr oxy-
phenyl ] -t hi opent-2-enoic acid S (2-acetylam no-ethyl)-ester:

The procedure for the desilylation described above (except
that only 0.5 eq TBAF * 3HO were necessary for conplete
conversi on) was enployed here, which afforded the title phenol



(123 ny, 0.291 mol, 93% as a sticky solid after
chr omat ogr aphi ¢ purification with hexanes/ethyl acetate 1:2.

'H NVR (400 MHz, CDCl;, TMS = 0.00 ppm) d: 7.73 (bs, 1H, OH),
6.87 (dd, 1H, J = 15.7, 6.7 Hz, 3-H), 6.77 (m 2H HAr), 6.72
(bs, NH), 6.30 (m 1H, HAr), 6.25 (t, 1H J = 6.0 Hz, NH),
6.00 (d, 1H, J = 15.7 Hz, 2-H), 3.47 (dt, 2H, J = 6.1, 6.0 Hz,
CH:NH), 3.06 (m 2H, CHS), 2.56 (m 3H, 4H, 5H 5H), 1.97
(s, 3H, ©COCH), 1.50 (s, 9H, tBu), 1.05 (d, 3H J = 6.0 Hz, 4-
Me) .

13C.NMR (100 MHz, CDCO3;, CDd 3 = 77.0 ppm d: 190.7 (s, G1),
171.2 (s, NHOOCHs), 156.9, 152.8 (s, G Ar, NHCOX Bu), 151.0 (d,
C-3), 141.3 (s, CAr), 139.4 (s, CAr), 127.1 (d, CG2), 111.2,
111.0, 104.0 (d, C-Ar), 80.4 (s, tBu), 42.5 (t, C5), 39.6 (t,
CH:NH), 38.0 (d, G4), 28.4 (t, CHS), 28.3 (q, tBu), 23.0 (q,
COCH;), 18.8 (q, 4-Me).

HRVS (ESI): calculated for GiHyoNeGS [MH ™ 421.1797, found
421. 1799.

(2E, 4RS) - 4- Met hyl -5-[ 3-am no- 5- hydr oxy- phenyl ] - t hi opent - 2-
enoi c acid S-(2-acetyl am no-ethyl)-ester (5):

Four m of dry dichloronethane were poured into a flask
contai ning the phenol described above (100 ng, 0.237 mmol, 1.0
eq). Wile stirring at roomtenperature, 0.90 m CF3COCH (11.8
mol, ~ 50 eq.) were added whereupon the phenol conpletely
di ssolved. After conplete conversion (12 hours) the mxture
was hydrol yzed by adding a NaHCO; sol ution and finally adjusted
to pH 7 with phosphate buffer. The organic |ayer was separated
and the remining aqueous phase extracted 3x wth ethyl
acetate. The conbined organic phases were dried (MySO,; and
concentrated in vacuo to give 93% of the crude product. Final
purification by flash colum chronmatography (pure ethyl
acetate) afforded the title conmpound 5 (48 ny, 0.149 mol,
639 .

'H-NMR (400 MHz, CD;OD, CHD,OD = 3.31 ppm) d: 6.87 (dd, 1H, J =
15.6, 7.2 Hz, 3H, 6.09 - 6.04 (m 3H 2x HAr, 2-H, 6
(m 1H, HAr), 3.33 (m 2H NHCH), 3.04 (t, 2H J = 6.7
CHS), 2.58 (m 1H, 4-H), 2.53 (dd, 1H J = 12.9, 6.9 Hz, 5-H),
2.44 (dd, 1H, J = 12.9, 7.2 Hz, 5H), 1.91 (s, 3H COCHs),
1.04 (d, 3H, J = 6.5 Hz, 4-Ch).

3C.NVR (100 MHz, CD;OD, CD:OD = 49.0 ppm) d 191.3 (s, G1),
173.4 (s, COCHs), 159.1 (s, C-Ar), 152.0 (d, C-3), 149.7, 142.8
(s, GAr), 127.9 (d, C2), 109.4, 107.5, 101.8 (d, GAr), 43.5
(t, CG5), 40.2 (t, NHCH), 39.3 (d, G4), 28.9 (t, CHxS), 22.5
(q, COCHs), 19.2 (q, 4-CHg).

HRVS (ESI): calculated for CigHpoNeG®S [MrNa]® 345. 1249, found
345. 1254.
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(2- Acetyl am no- et hyl sul f anyl -car bonyl net hyl ) -
tri phenyl phosphoni um br om de:

Bronp-t hi oacetic acid S (2-acetylanino-ethyl)-esterl® (2.64 g
11.0 mmol, 1.0 eq) was dissolved in 50 m toluene, heated up
to 80°C and subsequently treated with 2.89 g PPhs (11.0 nmmol
1.0 eq). The mxture was further stirred for 12 hours
whereupon a white solid precipitated. Filtration and washing
(toluene) of this solid yielded (4.86 g, 9.68 mvol, 88% of
the Wttig salt after drying in vacuo.

Col orl ess crystals; np: 182-184°C

'H- NMR (400 MHz, CDCl 3, TMS = 0.00 ppm) d: 8.12 (t, 1H, J = 5.9
Hz, NH), 7.87 - 7.76 (m 9H, HAr), 7.71 - 7.64 (m 6H HAr),
5.85 (d, 2H, Jpn = 12.3 Hz, CH,P), 3.32 (dt, 2H, J =5.9, 5.7
Hz, CHbN), 3.01 (t, 2H, J = 5.7 Hz, CHS), 1.94 (s, 3H CH).

13C.NWVR (100 MHz, CDCl3, CDO 3 = 77.0 ppm) d: 190.4 (s, Jpc =
6.7 Hz, COS), 171.4 (s, CONH), 135.1 (d, Jpc = 3.1 Hz, GAr),
133.9 (d, Jpc = 10.7 Hz, GAr), 130.2 (d, Jpc = 13.2 Hz, G
Ar), 117.9 (s, Jp.c = 88.7 Hz, GAr), 40.5 (t, Jpc = 55.0 Hz,
CH.P), 37.9 (t, CHN), 30.6 (t, CHxS), 23.1 (g, Ch).

HRVS (ESI): calculated for CuthsBr NGOPS [M Br]* 422. 1344, found
422. 1358.

(Tri phenyl -1°- phosphaneyl i dene) -t hi oaceti c aci d S (2-

acetyl am no-ethyl) ester:

The Wttig salt described above (2.01 g, 4 nmmol, 1.0 eq) was
dissolved in 20 mM water and treated with 0.5 N aqueous NaCH
to pH 10 whereupon a white solid precipitated. The m xture was
stirred for ten mnutes and extracted 5x w th dichl oronethane.
The conbi ned organi ¢ phases were dried (MySQ) and concentrated
under reduced pressure, whereupon the ylide crystallized (1.68
g, 3.986 mmol, >99% .

Colorless crystals; np: 170-172°C (deconposition)

'H- NMR (400 MHz, CDCl;, TMB = 0.00 ppm) d: 7.66 - 7.57 (m OH,
HAr), 7.52 - 7.47 (m 6H, HAr), 7.32 (bs, 1H NH), 3.82 (d,
1H, Jpn = 22.0 Hz, CHEP), 3.37 (m 2H, CH.N), 2.99 (m 2H,
CHS), 1.69 (s, 3H, CHy).

13C.NMR (100 MHz, CDO 3, CDCl 3 = 77.0 ppn) d: 181.5 (s, Jp.c =
5.0 Hz, COS), 170.3 (s, CONH), 132.9 (d, Jpc = 10.4 Hz, CAr),
132.5 (d, Jpc = 2.9 Hz, GAr), 129.0 (d, Jp.c = 12.5 Hz, CAr),
126.1 (s, Jpc=91.4 Hz, CAr), 48.7 (d, Jpc = 110.0 Hz, CH=P),
42.8 (t, CHN), 27.5 (t, Jpc = 2.5 Hz, CHS), 23.0 (g, CHa).

HRVB (ESI): calculated for GaHsNOPS [MH ™ 422.1344, found
422.13309.
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Figure § 1. ESI-MS (A} and daughter ion spectram of mass 657 (M#Nay (B af

extract from mutant HGFIT3 without addition,

"

fa)

A

(E)

Figure § 2. ESI-MS (A) and daughter ion spectrum of mass 657 (M+Na)® (B) of
extract from mutant HGFOT3 with sddition of AHBA.
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Figure 54, ESI-MS {A) and dsughter ion spectrum of nass 657 (M+MNay (B)of

Figure 5 3. ESL-MS (A} and daughter ion spectrum of mass 657 (M+Na)" (B) of
E_ extract from mustant HGFT3 with addition of {$-diketide SNAC 3.

extract from mutant HGROT3 with addition of (R)-diketide SNAC 3a,
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Figure § 5. E3I-M3 (A) and daughier lon spectrum of mass 657 (M+Na)* (B) of
extract from mutant HGFIT3 with addition of {rec)-nkefide SNAC 5.
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