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i) Abbreviations:

Aq Aqueous

Bn Benzyl

DBU 1,8-Diazabicyclo-[5.4.0]-undec-7-ene
DCM Dichloromethane

DIPEA N, N-Diisopropylethylamine

DMF Dimethylformamide

Et Ethyl

EtOAc Ethyl acetate

Eq Molar equivalent(s)

HBTU O-(Benzotriazol-1-yl)-N,N,N',N'-tetranfgtiuronium Hexafluorophosphate
Me Methyl

NMR Nuclear magnetic resonance
Ph Phenyl

rt Room temperature

TBAI Tetrabutylammonium iodide
THF Tetrahydrofuran

TLC Thin Layer Chromatography
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i) General Information:

'H and **C Nuclear Magnetic Resonance (NMR) spectra wererded on Varian 400 MHz.
NMR spectrometer at the frequency indicated. Whedicated, NMR peak assignments were
made using COSY experiments. All chemical shifte guoted on the>-scale and were
referenced to residual solvent as an internal stahdCombinations of the following
abbreviations are used to describe NMR spectrasiagtet; d = doublet; t = triplet; g = quartet;
m = multiplet. Mass spectra and LCMS were reconagdg electron impact, chemical ionisation
or electrospray ionisation techniques, on Agilef3® mass spectrometer. High-performance
liquid chromatography was carried out on Agilen8@2instrument using X-BRIDGE C-18
150x4.6mm h column. Thin layer chromatography (TLC) was cafmeeit on aluminium sheets
coated with silica gel 60k,(Merck, 1.05554) and the spots were visualized Withlight at 254

nm or alternatively by staining with aqueous bggitassium permanganate or ceric ammonium
molybdate. Flash column chromatography was perfdroseng silica gel (Merck, 60A, 230-400
Mesh). Commercially available reagents were usesupplied and some of them were distilled
before use. All reactions were performed in oveadirglassware. DMF, DCM, MeOH and THF
were dried immediately prior to use according tandard procedures: Dimethylformamide,
Dichloromethane was distilled undep Kom Cah, Methanol was distilled under,Nver Mg
and tetrahydrofuran was distilled undey dver Na. All solvents were removed by evaporation
under reduced pressure.
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iii) General Experimental procedures of Macrocycle 1.1

Si-Bu S;4(e-h)

Ry Rs

i-Pr | p-Cl-CgHa p-Cl-CgHq
i-Pr | Ph Ph

Bn p-F-CgH, p-F-CgHy4
Bn p-OMe-CgH,| p-OMe-CgH,
i-Bu | p-F-CgH, p-Cl-CgH,4
i-Bu | p-F-CgHy4 Cyclopropyl
s-Bu | p-F-CgHy Ph

s-Bu p-F-C6H4 p-Cl-C6H4

MeO i-Bu OMe
1.1(a-h
Sizah) (@-h)

QT O0 TR
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EtOOC< P~

NO, | “OEt NO,
OEt
/
CHO COOEt

NaH, dry THF,
21 0°%Ctort S

(E)-ethyl 3-(2-nitrophenyl)acrylate (S,):

To a suspension of 60 % NaH (2.36 g, 98.33 mnmwldry THF (100 mL), triethyl
phosphonoacetate (26 mL, 131.14 mmol) was addef &C, and stirred under nitrogen
atmosphere for 30 min. A solution of 2-nitro-bddeayde (10 g, 66 mmol) in THF was then
added drop wise to the reaction mixture and alloteestir for 2 h at 0 °C. After completion of
the reaction, reaction mixture was quenched byatthdition of saturated ammonium chloride
solution (20 mL) and extracted with ethyl aceté&8eX(200 mL). Combined organic layer was
washed with brine, dried over anhydrous sodiumaseyffiltered and concentrated to leave a
crude oil, which was purified by column chromatgidmg (1:19 ethyl acetate/hexanes) to give

the compounds; (13.5 g ,92.4% vyield ) as yellow liquid.

Molecular Formula: §H1:NO4. R : 0.25 (1:19 ethyl acetate/hexan&t NMR (CDCk, 400
MHz): 6 ppm 8.11 (dJ = 15.81 Hz, 1H), 8.04 (d] = 8.05 Hz, 1H), 7.70-7.61 (m, 2H), 7.59-
7.50 (m, 1H), 6.37 (d) = 15.81 Hz, 1H), 4.29 (q] = 7.14 Hz, 2H), 1.35 (tJ = 7.14 Hz, 3H);
13C NMR (CDCE, 100 MHz):d ppm 165.7, 139.7, 133.4, 130.2, 129.0, 124.8,3, 8.8, 14.2;
LRMS: (ES+) m/z = 222.2 (M+1)

K20504.2H20, NO

NO (DHQ),PHAL, 2

CKAZ o0 ST WOH

e .

/

COOEt CH3SO,NH,, OEt

S, tBUOH + H,0 (1:1) HO"

0°Ctort, 85% S O

(2R,39)-ethyl 2,3-dihydroxy-3-(2-nitrophenyl)propanoate (S,):

To a stirred mixture of #e(CN) (44 g, 133 mmol), BCO; (18.7 g, 135.3 mmol),
(DHQ),PHAL (520 mg, 0.67 mmol), ¥OsQ, (60 mg, 0.18 mmol), methane sulfonamide (4.29 g,
45.19 mmol) int-BuOH (300 mL) and water (300 mL), a solutionSf(10 g, 45.20 mmol) in-
BuOH (100 mL) was added at a time at 0 °C and atbwo stir for 12 h at room temperature.
After completion of the reaction, reaction mixtuvas quenched by the addition of solid sodium
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sulfite and extracted with ethyl acetate (3 X 300.n€ombined organic layer was washed with
brine, dried over anhydrous sodium sulfate, fikea®d concentrated to leave a crude oil, which
was purified by column chromatography (3:7 ethytate/hexanes) to give the compousd
(9.1 g, 81% vyield ) as white solid.

Molecular Formula: GH13NOg; R;: 0.3 (3:7 ethyl acetate/hexan&t NMR (CDCk, 400 MHz):
0 ppm 8.01 (dJ) = 8.0 Hz, 1H), 7.85 (d] = 8.0 Hz, 1H), 7.68 (1] = 8.0 Hz, 1H), 7.47 (1 = 8.0
Hz, 1H), 5.71 (ddJ, = 6.8 Hz,J, = 2.0 Hz, 1H), 4.52 (dd}; = 5.6 Hz,J, = 2.4 Hz, 2H), 4.32 (q,
J=7.2 Hz, 2H), 3.29 (d] = 6.8 Hz, 1H), 3.02 (d] = 5.6Hz, 1H), 1.31 () = 7.2 Hz, 3H);"*C
NMR (CDCk, 100 MHz):6 ppm 172.5, 147.4, 135.9, 133.3, 129.4, 128.6,41243.3, 69.6,
62.4, 14.0; LRMS: (ES+) m/z = 256.3 (M+1)

2,2-DMP, PTSA,
—_—

DCM, rt

OEt OEt

(4R,59)-ethyl 2,2-dimethyl-5-(2-nitrophenyl)-1,3-dioxolane-4-car boxylate (Sz):

To a solution of the compour&l (8.5 g, 33.34mmol) in dry dichloromethane (200 p2,p-
dimethoxy propane (8.16 mL, 66.68 mmol) apdSA (50 mg) were added. The reaction
mixture was stirred at room temperature for 12 demmitrogen atmosphere. After completion of
the reaction, reaction mixture was quenched witthiso bicarbonate solution, and extracted
with dichloromethane (3 X 100 mL). Combined orgdaiger was washed with brine, dried over
anhydrous sodium sulfate, filtered and concentr&tdéave a crude oil, which was purified by
column chromatography (1:9 ethyl acetate/hexatoegive the compoun8; (8.8 g, 86% yield )
as yellow liquid.

Molecular Formula: @H17/NOg; R;: 0.25 (1:9 ethyl acetate/hexanély NMR (CDCk, 400
MHz): & ppm 7.98(d,) = 8.0 Hz, 1H), 7.87(d] = 8.0 Hz, 1H), 7.69(t) = 8.0 Hz, 1H), 7.49(t)

= 8.0 Hz, 1H), 5.85 (d] = 7.6 Hz, 1H), 4.3 (m, 1H), 1.63 (s, 3H), 1.603kl), 1.25(tJ=7.2
Hz, 3H); *C NMR (CDCE, 100 MHz):5 ppm 169.6, 148.1, 133.6, 133.3, 129.1, 128.4,6,24.
112.0, 81.6, 76.1, 61.7, 26.7, 25.9, 13.8; LRMS«Em/z = 296.3 (M+1)
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LiBH,, THF
—_—
0°Ctort
OEt

((4S,59)-2,2-dimethyl-5-(2-nitr ophenyl)-1,3-dioxolan-4-yl)methanol (2.2):

To a solution ofS; (8.5 g, 27.51mmol) in dry THF (150 mL), at 0 °GBH,4 (1.2 g, 55.02
mmol) was added, and reaction mixture was allowestit for 24 h at room temperature. After
completion of the reaction, reaction mixture wasrmghed by the addition of ice cold water, and
extracted with ethyl acetate (3 X 100 mL). Combioegianic layer was washed with brine, dried
over anhydrous sodium sulfate, filtered and correg¢ed to leave a crude oil, which was purified
by column chromatography (3:7 ethyl acetate/heattegive the compoun2i2 (6.6 g, 94.8%
yield ) as yellow liquid.

Molecular Formula: GH1sNOs; R;: 0.3 (3:7 ethyl acetate/hexan&} NMR (CDCk, 400 MHz):

5 ppm 7.85 (d,) = 8.0 Hz, 1H), 7.81 (d] = 8.0 Hz, 1H), 7.65 (t] = 8.0 Hz, 1H), 7.45 (] = 8.0
Hz, 1H), 5.40 (dJ = 8.4 Hz, 1H), 4.00 (m, 1H), 3.90 (d#}, = 12.0 Hz,J, = 3.2 Hz, 1H), 3.81
(dd, J; = 12.0 Hz,J, = 5.2 Hz, 1H), 1.58 (s, 3H), 1.49 (s, 3} NMR (CDCE, 100 MHz):3
ppm 149.2, 133.3, 132.9, 129.2, 128.9, 124.2, 114, 74.2, 61.6, 27.1, 26.9; LRMS: (ES+)
m/z = 254.2 (M+1)

1. MsCl, EtN,
DCM

2. NaN,, DMF
80°C

2.2

(4S,55)-4-(azidomethyl)-2,2-dimethyl-5-(2-nitr ophenyl)-1,3-dioxolane (Sy):

To a solution oR.2 (6 g, 23.71mmol) in dry dichloromethane (150 maf),0 °C, E{N (9.98
mL, 71.13 mmol) and methane sulfonyl chloride wadeled, and reaction mixture was allowed
to stir for 1 h at room temperature. After commatiof the reaction, reaction mixture was
guenched by the addition of sodium bicarbonatetesluand extracted with dichloromethane (3
X 100 mL). Combined organic layer was washed witindy dried over anhydrous sodium

sulfate, filtered and concentrated to leave a chigged (7.5 g).
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To a solution of above crude in dry DMF, Na®.9 g, 45.2 mmol) was added, and reaction
mixture was heated at 80 °C for 10 h. After comptetof the reaction, reaction mixture was
guenched by the addition of sodium bicarbonatetmwipand extracted with dichloromethane (3
X 100 mL). Combined organic layer was washed witinéy dried over anhydrous sodium
sulfate, filtered and concentrated to leave a crligeid, which was purified by column
chromatography (1:4 ethyl acetate/hexanes) to tigecompounds; (5.3 g, 80.3% vyield ) as
yellow liquid.

Molecular Formula: GH14N4Os; R;: 0.3 (1:9 ethyl acetate/hexanéd NMR (CDCk, 400
MHz): d ppm 7.89 (dJ = 8.0 Hz, 1H), 7.81 (d] = 8.0 Hz, 1H), 7.67 (t) = 8.0 Hz, 1H), 7.47 (t,
J=8.0 Hz, 1H), 5.42 (d] = 8.0 Hz, 1H), 4.05 (m, 1H), 3.65 (d#},= 13.2 Hz,J, = 3.2 Hz, 1H),
3.52 (dd,J; = 13.2 Hz,J, = 6.0 Hz, 1H), 1.60 (s, 3H), 1.54 (s, 3H¥C NMR (CDCk, 100
MHz): & ppm 149.2, 133.4, 132.6, 129.2, 129.1, 124.3,31182.9, 74.8, 51.3, 29.6, 27.0, 26.9;
LRMS: (ES+) m/z = 279.3 (M+1)

PTSA, THF,
—_—

H,O, Reflux

(1S,29)-3-azido-1-(2-nitr ophenyl)propane-1,2-diol (Ss):

To a solution o5, (5.3 g, 19.06 mmol) in THF (150 mL), PTSA (9.8353,.19 mmol) and
water 10 mL were added, and reaction mixture wiasvald to reflux for 12 h. After completion
of the reaction, reaction mixture was quenchedheyaddition of sodium bicarbonate solution,
and extracted with ethyl acetate (3 X 100 mL). Corab organic layer was washed with brine,
dried over anhydrous sodium sulfate, filtered aadcentrated to leave a crude oil, which was
purified by column chromatography (3:7 ethyl atefteexanes) to give the compousgd(4.5 g,
99% vyield ) as yellow liquid.

Molecular Formula: gH10N4O4; Rr: 0.3 (3:7 ethyl acetate/hexan&t NMR (CDCk, 400 MHz):
o ppm 7.97(m, 1H), 7.75(m, 1H), 7.64(m, 1H), 7.514#H), 5.25(m, 1H), 4.0(m, 1H), 2.90-3.56
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(m, 1H) ;**C NMR (CDC}, 100 MHz):5 ppm 147.5, 136.5, 133.6, 128.8, 128.7, 124.7,,73.0
69.1, 54.3; LRMS: (ES+) m/z = 239.1 (M+1)

NO,

Mel, NaH

B — .

DMF, -78 °C
N3

WOH

w

HO

Ss
1-((1S,29)-3-azido-1,2-dimethoxypr opyl)-2-nitr obenzene (S6):

To a -78 °C solution dflaH (2.72 g, 113.35 mmol) arid el (11.7 mL, 188.9 mmol) in DMF
(150 mL) was added a solution &f (4.5 g, 18.89mmol) in DMF. The solution was stirfer 5
min, allowed to warm to room temperature. The sofutvas stirred for 1 h and then quenched
by drop wise addition of NkCI solution (20 mL), and extracted with ethyl atet¢8 X 100 mL).

Combined organic layer was washed with brine, doedr anhydrous sodium sulfate, filtered
and concentrated to leave a crude oil, which wasigd by column chromatography (3:7 ethyl
acetate/hexanes) to give the compo8ga.5 g, 89.5% yield ) as yellow liquid.

Molecular Formula: GH1N4Os; R; : 0.3 (1:4 ethyl acetate/hexanéd NMR (CDCk, 400
MHz): 7.97 (dJ= 8.18 Hz, 1H), 7.78 (d] = 7.85 Hz, 1H), 7.67 (1) = 7.59 Hz, 1H), 7.49 (1)
= 7.74 Hz, 1H), 5.01 (d] = 3.14 Hz, 1H), 3.68 (td] = 7.76, 3.97 Hz, 1H), 3.39 (dd,= 12.60,
7.61 Hz, 1H), 3.35-3.27 (m, 4H), 3.24 (s, 3H)C NMR (CDCE, 100 MHz): & ppm 149.2,
133.6, 133.0, 129.4, 128.6, 124.5, 82.5, 77.9,,8¥®, 51.6; LRMS: (ES+) m/z = 267.3 (M+1)

(2S,39)-2,3-dimethoxy-3-(2-nitr ophenyl)pr opan-1-amine (2.3):

To a solution of the compour& (4.5 g, 16.90 mmol) in THF (50 mL), TPP (8.85 9,38
mmol) and water (3 mL, 169 mmol) were added andestifor 24 h. After completion of the
reaction, reaction mixture was concentrated todeavesidue, which was purified by column
chromatography (4:1 ethyl acetate/hexanes) to tligecompound.3 (3.8 g, 93.6% yield) as
light yellow oil.
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Molecular Formula: GH16N2O4; Rr (solvent system): 0.3 (ethyl acetate/hexane)

NO,

Isobutaraldehyde
—_—

WOMe -\ aCNBH,, EtOH

NH,

Meo"
23

(2S,39)-N-isobutyl-2,3-dimethoxy-3-(2-nitr ophenyl)propan-1-amine (S):
To a suspension of compou@ (3.0 g, 12.48 mmol) in EtOH (30 mL), isobutyralddey
(2.24 mL, 12.48 mmol) was added and stirred fon®®. A mixture of NaCNBH (1.18 g, 18.72

mmol) and acetic acid (50 pL) in ethanol (5 mL) evadded to the reaction mixture at 0 °C

allowed to stir for 1 h. After completion of theaction, reaction mixture was quenched with
sodium bicarbonate solution (5 mL), and extracteith wthyl acetate (3 X 20 mL). Combined
organic layer was washed with brine, dried overydnbus sodium sulfate, filtered and
concentrated to leave a crude oil, which was pdifby column chromatography (3:7 ethyl

acetate/hexanes) to give the compo8n2.5 g, 67.8% yield) as light yellow oil.

Molecular Formula: @H24N»O4; R;: 0.2 (3:7 ethyl acetate/lhexanéd NMR (CDCk, 400
MHz): d ppm 7.89 (dJ = 8.0 Hz, 1H), 7.76 (d] = 8.0 Hz, 1H), 7.62 () = 8.0 Hz, 1H), 7.44 (t,
J=8.0 Hz, 1H), 5.09 (d] = 4.0 Hz, 1H), 3.61 (m, 1H), 3.30 (s, 3H), 3.283H), 2.66 (dd,); =
12.0Hz,J; = 3.6 Hz, 1H), 2.54 (ddl; = 12.0Hz,J, = 8.0 Hz, 1H), 2.36 (dd; = 6.8 Hz,J, = 2.4
Hz, 2H), 1.71 (m, 1H), 0.89 (s, 3H), 0.87 (s, 3tAC NMR (CDCk, 100 MHz):3 ppm 149.4,
134.3, 132.5, 129.2, 128.1, 124.1, 82.8, 78.4,,59/69, 57.7, 49.9, 28.1, 20.5, 20.4; LRMS:
(ES+) m/z = 297.4 (M+1)

R
NO,

P1HN COOH
2.6

WwOMe ———>
H HBTU, DIPEA,
N DMF, rt
N,
i-Bu

S7

Compound 2.4
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To a suspension of compousd (1 mmol) in DMF (10 mL),2.6 (1.5 mmol), HBTU (1.5
mmol) and DIPEA (2 mmol) were added at 0 °C andvedid to stirred for 6 h. After completion
of the reaction, reaction mixture was quenched witlium bicarbonate solution (10 mL), and
extracted with ethyl acetate (3 X 20 mL). Combimedanic layer was washed with brine, dried
over anhydrous sodium sulfate, filtered and corre¢ed to leave a crude oil, which was purified

by column chromatography to give the pure compduiad

Benzyl (5)-1-(((2S,39)-2,3-dimethoxy-3-(2-nitr ophenyl) propyl) (isobutyl)amino)-3-methyl-1

oxobutan-2-ylcar bamate (2.4a):

NO, OMe

/i-BU
N

©/\6;¢;INHCM
O

Molecular Formula: €gH39N307; Rr : 0.4 (1:4 ethyl acetate/hexanes); Solvent systerodlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)eliti88.9% (yellow liquid)'H NMR (CDCE,
400 MHz): 4 ppm 8.00 (m, 1H), 7.83 (m, 1H), 7.68 (m, 1H), 7524 (m, 6H), 5.56 (m, 1H),
5.23-4.83 (m, 3H), 4.52 (m, 1H), 3.98-3.70 (m, 2B8i}2 (m, 9H), 2.08-1.88 (m, 2H), 1.03-0.79
(m, 12H);**C NMR (CDC}, 100 MHz):5 ppm 172.1, 156.3, 149.3, 149.2, 136.5, 136.5,1134.
133.1, 133.0, 129.4, 129.2, 128.8, 128.6, 128.8,512128.3, 128.1, 127.9, 127.8, 127.8, 124.6,
124.4, 82.9, 81.5, 78.3, 66.6, 66.6, 60.4, 60.16,%6.4, 55.8, 55.5, 54.1, 53.4, 48.5, 47.9, 31.4,
31.4, 28.1, 26.5, 20.1, 20.1, 19.9, 19.9, 19.8,1%6.9 ; LRMS: (ES+) m/z = 530.1 (M+1)

Benzyl (9)-1-(((2S,39)-2,3-dimethoxy-3-(2-nitrophenyl) propyl) (isobutyl)amino)-1-oxo-3-
phenylpropan-2-ylcar bamate (2.4b):

NO, OMe

N/i-BU

m NHCbz
¢

Ph

Molecular Formula: gHsgN3O7; R : 0.5 (1:4 ethyl acetate/hexanes) ; Solvent sysfam

column purification (3:7 to 2:3 ethyl acetate/hess)y Yield-86.0% (yellow liquid)*H NMR

(CDCls, 400 MHz):4 ppm 7.98 (dJ = 8.06Hz,1H), 7.86-7.72 (m, 1H), 7.67 {,= 7.58 Hz,
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1H), 7.48 (m, 1H)7.38-7.10 (m, 10H), 5.59 (d,= 9.31 Hz, 1H), 5.16-4.74 (m, 4H), 3.84 (,

= 6.79 Hz, 1H), 3.38-2.83 (m, 12H), 1.96-1.74 (m, 16{88-0.70 (m, 6H)**C NMR (CDCE,
100 MHz): & ppm 172.3, 172.0, 155.6, 155.5, 149.4, 149.0,6,3636.5, 136.5, 136.4, 134.3,
133.5, 133.1, 133.0, 129.6, 129.3, 129.3, 129.8,612128.4, 128.4, 128.3, 127.9, 127.8, 127.8,
126.7, 124.6, 124.4, 82.7, 81.0, 78.1, 66.6, 66053, 60.0, 57.8, 57.6, 56.4, 54.6, 52.1, 51.9,
48.8, 48.4, 39.6, 39.5, 28.4, 26.7, 20.2, 20.19,189.7; LRMS: (ES+) m/z = 578.3 (M+1)

(9H-fluor en-9-yl)methyl (S)-1-(((2S,3S)-2,3-dimethoxy-3-(2-nitr o-phenyl)propyl) (isobutyl)
amino)-4-methyl-1-oxopentan-2-yl carbamate (2.4c):

NO, OMe
~ P i-Bu

OMe NHFmoc
(0]

Molecular Formula: @H4i1N3O7; Rs: 0.4 (1:4 ethyl acetate/hexanes); Solvent systencdlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)el®ti85.0% (yellow liquid);"H NMR (CDCl,
400 MHz):3 ppm 7.95 (tJ = 7.00 Hz, 1H), 7.79 (m, 3H), 7.71-7.55 (m, 3H), 7(46) = 7.33

Hz, 1H), 7.38 (tJ = 7.31 Hz, 2H), 7.28 (dd] = 12.51, 5.22 Hz, 2H), 5.65 (d,= 9.04 Hz, 1H),
5.19-4.83 (m, 1H), 4.76 (s, 1H), 4.43-4.16 (m, 3HP1-3.83 (M, 1H), 3.68-3.43 (m, 1H), 3.39-
3.05 (m, 8H), 2.02 (m, 1H), 1.67-1.50 (m, 1H), 1(86 1H), 1.06-0.78 (m, 12H)*C NMR
(CDCls, 100 MHz):3 ppm 173.6, 173.2, 156.1, 149.1, 143.8, 141.2,214134.3, 133.1, 132.9,
129.4, 128.5, 128.5, 127.5, 126.9, 125.2, 124.6,412119.8, 119.8, 82.5, 81.1, 78.2, 66.9, 60.3,
60.2, 57.7, 56.4, 53.9, 49.6, 49.3, 48.3, 47.11,447.0, 42.4, 28.4, 26.6, 24.6, 24.5, 23.6, 23.5,
21.4,21.63, 20.2, 20.1, 19.9, 19.7; LRMS: (ES+) m632.1 (M+1)

(9H-fluoren-9-yl)methyl (2S,3R)-1-(((2S,39)-2,3-dimethoxy-3-(2-nitr ophenyl) pr opyl)
(isobutyl)amino)-3-methyl-1-oxopentan-2-ylcar bamate (2.4d):
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NO, OMe

N/ i-Bu

m NHFmoc
o)

Molecular Formula: gH41N3O7; Rs: 0.2 (1:9 ethyl acetate/hexanes); Solvent systenodlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)elti85.5% (yellow liquid);'H NMR (CDCl,
400 MHz): & ppm 7.96 (d,J = 8.14 Hz, 1H), 7.79 (m, 3H), 7.71-7.55 (m, 3H), Z533 (m,
5H), 5.64 (d,J = 9.35 Hz, 1H), 4.92 (d] = 2.56 Hz, 1H), 4.63-4.13 (m, 4H), 3.88 Jt= 7.55

Hz, 2H), 3.42-2.99 (m, 8H), 1.98 (d= 6.49 Hz, 1H), 1.86-1.47 (m, 3H), 1.02-0.75 (m, 12H)
3 NMR (CDCB, 100 MHz):6 ppm 172.2, 156.2, 149.2, 144.0, 143.8, 143.8,24141.2,
134.1, 133.1, 133.0, 132.9, 129.4, 129.4, 128.8,51228.4, 127.5, 127.0, 1216.9, 125.1, 125.1,
1245, 124.4, 124.4,119.9, 119.9, 119.8, 82.§,8.5, 66.9, 66.8, 60.3, 60.1, 57.8, 57.6, 56.5,
55.1, 48.1, 47.9, 47.1, 47.1, 38.3, 29.6, 28.16,220.1, 19.5, 15.9, 11.3; LRMS: (ES+) m/z =
632.1 (M+1)

R3Yo

NO, 1. 10% Pd/C,
oMe  NHCbZ _Hp E1OAC
- O

Y\Rl 2. R,COC,
. N DCM, 1t

MeO i-Bu

2.4(a-b) 2.5(a-d)

Compound 2.5(a-d):

To a suspension of compou2d(a-b) (1 mmol) in ethyl acetate (10 mL), 10% Pd/C (0.2
mmol) was added and stirred the reaction mixturelfb h under hydrogen atmosphere. After
completion of the reaction, reaction mixture wassea through celite and concentrated to leave
crude oil, which was subjected to the next reactghout any purification.

To a suspension of above compound (0.2 mmd)CM (10 mL), acid chloride (0.5 mmol)
was added at 0 °C and allowed to stir for 10 mifteirAcompletion of the reaction, reaction
mixture was quenched with sodium bicarbonate swiu{6 mL), concentrated, and extracted
with ethyl acetate (3 X 20 mL). Combined organigelawas washed with brine, dried over
anhydrous sodium sulfate, filtered and concentrédeldave a crude oil, which was purified by

column chromatography to give pure compo@rifa-d).
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4-chlor o-N-(2-((1S,2S)-3-((S)-2-(4-chlor obenzamido)-N-isobutyl-3-methylbutanamido)-1,2-
dimethoxypropyl)phenyl)benzamide (2.5a):

(e}

Molecular Formula: €H4:CIoN3Os; Ry @ 0.5 (3:7 ethyl acetate/hexanes); Solvent system f
column purification (3:7 to 2:3 ethyl acetate/hessin Yield-85.4% (white solid)*H NMR
(CDCl3, 400 MHZz):6 ppm 10.05 (s, 1H), 8.51 (d~ 8.06 Hz, 1H), 7.98-7.91 (m, 2H), 7.81-7.61
(m, 2H), 7.52-6.76 (m, 10H), 5.05 (m, 1H), 4.37 (@hl), 3.92-2.87 (m, 12H), 2.22-1.96 (m, 2H),
1.08-0.82 (m, 12H)*C NMR (CDCE, 100 MHz): 8 ppm 172.3, 172.1, 165.9, 165.7, 163.7,
137.7, 137.6, 137.4, 133.5, 133.3, 132.3, 132.9,412129.2, 128.9, 128.7, 128.6, 128.6, 128.5,
128.4, 128.4, 128.3, 126.0, 123.9, 121.9, 85.%,88.9, 60.6, 60.2,57.2, 57.0, 56.8, 54.6, 54.5,
53.8, 49.7, 49.1, 31.7, 31.6, 28.1, 26.6, 20.21,2P0.0, 19.9, 19.5, 19.4, 17.7, 17.2; LRMS:
(ES+) m/z = 642.3 (M+1)

N-(2-((1S,29)-3-((S)-2-benzamido-N-isobutyl-3-methylbutanamido)-1,2-dimethoxy
propyl)phenyl)benzamide (2.5b):

Molecular Formula: gH43N30s; Ry: 0.3(3:7 ethyl acetate/ hexanes); Yield-88.6% {evkblid);

'H NMR (CDCk, 400 MHz):3 ppm 10.07 (s, 1H), 8.54 (d,= 8.24 Hz, 1H), 8.02 (t) = 7.95

Hz, 2H), 7.78 (m, 2H), 7.44 (m, 7H), 7.22-6.79 @Hl), 5.07 (dJ = 3.12 Hz, 1H), 4.40 (m, 1H),
3.91-2.91 (m, 11H), 2.11 (s, 2H), 1.08-0.82 (m, k2HC NMR (CDC}k, 100 MHz):d ppm
1725, 172.3, 167.1, 166.8, 164.9, 137.7, 135.2,913134.0, 133.9, 131.7, 131.6, 131.5, 131.5,
129.5, 129.2, 129.0, 128.9, 128.6, 127.2, 127.7,(012126.9, 126.1, 123.8, 122.1, 85.9, 84.9,
84.0, 60.8, 60.3, 57.3, 57.1, 56.9, 54.7, 54.48,58.9, 49.1, 32.0, 31.9, 28.3, 26.7, 20.3, 20.1,
20.0, 19.7, 19.6, 17.7, 17.4; LRMS: (ES+) m/z =.B7M+1)
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4-fluor o-N-(2-((1S,29)-3-((S)-2-(4-fluor obenzamido)-N-isobutyl-3-phenyl pr opanamido)-1,2-
dimethoxypropyl)phenyl)benzamide (2.5c):

Molecular Formula: &H41FoN3Os; Rs @ 0.5 (3:7 ethyl acetate/hexanes); Yield-85.4% f{evhi
solid); *"H NMR (CDCk, 400 MHz):3 ppm 9.94 (s, 1H), 8.42 (m, 1H), 8.10-7.90 (m, 2HE9

(m, 2H), 7.46-6.69 (m, 14H), 5.44-5.25 (m, 1H),%#423 (m, 1H), 3.86-2.95 (m, 14H), 1.98-
1.76 (m, 1H), 0.97-0.72 (m, 6H}*C NMR (CDCk, 100 MHz): & ppm 172.6, 165.9, 165.6,
165.5, 164.2, 163.7, 163.4, 137.4, 136.4, 136.3,313131.3, 130.9, 130.8, 129.6, 129.6, 129.5,
129.4, 129.4, 129.4, 129.3, 129.3, 129.1, 129.8,912128.9, 128.5, 128.4, 126.9, 126.8, 126.1,
124.7, 123.8, 121.8, 1215.6, 115.5, 115.4, 1151%,3 115.2, 115.1, 114.9, 85.3, 83.9, 83.3,
60.6, 59.8, 57.2, 56.9, 56.8, 54.9, 50.8, 49.93/498.7, 29.5, 28.5, 26.7, 20.1, 20.0, 19.7;
LRMS: (ES+) m/z = 658.1 (M+1)

N-((5)-1-(((2S,39)-2,3-dimethoxy-3-(2-(4-methoxybenzamido) phenyl) pr opyl)(isobutyl)
amino)-1-oxo-3-phenyl propan-2-yl)-4-methoxybenzamide (2.5d):

Molecular Formula: ¢yH47N3O7; Rs: 0.5 (3:7 ethyl acetate/hexanes); Solvent systemedlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)el®-78.5% (white solid)*H NMR (CDCk, 400
MHz): 6 ppm 9.95 (s, 1H), 8.39 (m, 1H), 8.11-7.63 (m, 5AH%3-6.82 (m, 14H), 5.34 (d,=
7.08 Hz, 1H), 4.45-4.25 (m, 1H), 3.92-2.98 (m, 208)95-1.71 (m, 1H), 0.82 (m, 6HJ’C
NMR (CDCl, 100 MHz):d ppm 172.8, 166.3, 16.1, 165.0, 164.5, 163.5, 16162.3, 162.2,
137.8, 137.3, 136.5, 136.4, 132.1, 129.6, 129.9,312129.3, 129.2, 129.1, 129.0, 129.0, 128.9,
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128.8, 128.8, 128.6, 128.5, 127.5, 127.1, 126.68,8.2126.1, 125.9, 125.8, 124.4, 123.5, 121.9,
113.8, 113.7, 113.6, 85.3, 84.1, 83.2, 60.8, 589793, 56.9, 56.9, 55.4, 55.3, 54.7, 50.8, 50.5,
49.8, 49.4, 39.1, 39.0, 29.6, 28.7, 26.7, 20.11,220.0, 19.7; LRMS: (ES+) m/z = 682.4 (M+1)

RZ
NO,

NHEmoc 1. DBU, THF

HN
r
e —— Age A,
Ri  2.R,cOCI 1
o N DCM, rt )
MeO" i-Bu i-Bu

2.4(c-d)
Compound S

To a suspension of compouht{c-d) (1 mmol) in THF (10 mL), DBU (1.5 mmol) was added
and stirred the reaction mixture for 5 min. Aftempletion of the reaction, reaction mixture
concentrated and which was subjected to the naxtiom without any purification.

To a suspension of above compound (0.3 mmdD)G@M (10 mL), acid chloride (0.45 mmol)
was added at 0 °C and allowed to stir for 10 mifteirAcompletion of the reaction, reaction
mixture was quenched with sodium bicarbonate smutp mL), and extracted with ethyl acetate
(3 X 20 mL). Combined organic layer was washed vitime, dried over anhydrous sodium
sulfate, filtered and concentrated to leave a crode which was purified by column

chromatography to give pure compousd

Ry
NO, HNAOL 10% Pd/C,
OMe H,, EtOAc

R1 2. RsCcOC],
N DCM, rt
~N

S9 2.5(e-h)
Compound 2.5(e-h):

To a suspension of compouBgl(1 mmol) in ethyl acetate (10 mL), 10% Pd/C (0.2 @fjm
was added and stirred the reaction mixture for l2inder hydrogen atmosphere. After
completion of the reaction, reaction mixture wassea through celite and concentrated to leave
200 mg crude oil, which was selgted to the next reaction without any purification

To a suspension of above compound (0.5 mmd)AMm (10 mL), acid chloride (1 mmol) was

added at 0 °C and allowed to stir for 10 min. Attempletion of the reaction, reaction mixture
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was quenched with sodium bicarbonate solution (5, mancentrated, and extracted with ethyl
acetate (3 X 20 mL). Combined organic layer wash&dswith brine, dried over anhydrous
sodium sulfate, filtered and concentrated to leaverude oil, which was purified by column

chromatography to give pure compoui8fe-h).

4-chlor o-N-(2-((1S,2S)-3-((S)-2-(4-fluor obenzamido)-N-isobutyl-4-methylpentanamido)-1,2-
dimethoxypropyl)phenyl)benzamide (13e):

Molecular Formula: gH43CIFN3Os; Ry @ 0.5 (3:7 ethyl acetate/hexanes); Solvent system f
column purification (3:7 to 2:3 ethyl acetate/hessin Yield-86.3% (white solid)*H NMR
(CDCl3, 400 MHZz):6 ppm 10.04 (s 1H), 8.42 (m, 1H), 8.04-7.69 (m, 4H}3-6.88 (m, 9H),
5.29-5.11 (m, 1H), 4.57-4.25 (m, 1H), 4.02-3.09 {1H), 2.15-1.92 (m, 1H), 1.84-1.65 (m, 1H),
1.41 (m, 1H), 1.11-0.81 (m, 12H)*C NMR (CDCk, 100 MHz):d ppm 173.5, 173.4, 165.8,
163.8, 137.5, 133.7, 129.5, 129.4, 129.4, 129.9,312129.0, 128.8, 128.8, 128.6, 128.5, 126.1,
123.9, 121.8, 115.6, 115.5, 115.4, 115.3, 85.6,88B.4, 60.7, 60.4, 57.3, 57.1, 57.0, 49.5, 49.4,
48.3, 47.9, 42.6, 28.6, 26.7, 24.9, 24.7, 23.55,221.5, 20.3, 19.9, 19.8 ; LRMS: (ES+) m/z =
640.1 (M+1)

N-((S)-1-(((2S,39)-3-(2-(cyclopr opanecar boxamido)phenyl)-2,3-dimethoxypr opyl)
(isobutyl)amino)-4-methyl-1-oxopentan-2-yl)-4-fluor obenzamide (13f):

Molecular Formula: gH44FN3Os; Ry (solvent system): 0.5 (3:7 ethyl acetate/hexargslyent
system for column purification (3:7 to 2:3 ethyktate/hexanes); Yield-60.0% (white solitht

S18



NMR (CDCl, 400 MHz):5 ppm 9.29 (s, 1H), 8.09 (m, 1H), 7.82 (m, 2H), 7(80J = 8.43 Hz,
1H), 7.39-7.23 (m, 2H), 7.22-6.93 (m, 4H), 5.2945(in, 1H), 4.41 (m, 1H), 4.08-3.77 (m, 1H),
3.69 (m, 1H), 3.59-3.40 (m, 2H), 3.37-3.18 (m, 6RINO (M, 1H), 1.88-1.66 (M, 2H), 1.64-1.35
(m, 3H), 0.95 (m, 17H)}3C NMR (CDC}, 100 MHz):5 ppm 178.2, 173.6, 173.5, 166.3, 166.0,
165.8, 163.5, 136.6, 130.0, 129.9, 129.7, 129.9,6,2129.5, 129.4, 129.3, 128.7, 128.6, 128.4,
124.7, 115.5, 115.4, 115.3, 115.2, 84.4, 83.2,,88084, 57.4, 57.1, 57.0, 54.3, 49.9, 49.7, 48.4,
47.9, 42.6, 41.8, 29.56, 28.5, 26.7, 24.9, 24.75,283.4, 21.5, 21.5, 20.2, 20.1, 19.8, 19.7, 12.5,
8.6,7.6, 7.5 ; LRMS: (ES+) m/z = 570.1 (M+1)

N-((2S,3R)-1-(((2S,3S)-3-(2-benzamidophenyl)-2,3-dimethoxypr opy!) (isobutyl)amino)-3-
methyl-1-oxopentan-2-yl)-4-fluor obenzamide (13g):

(@]
NH OMe
@MN”'B“ F
= H
OMe. N
O
(@]

Molecular Formula: &H44FN3Os; Rs : 0.5 (3:7 ethyl acetate/hexanes); Solvent system f
column purification (3:7 to 2:3 ethyl acetate/heas) Yield-86.3% (white solid)*H NMR
(CDCls, 400 MHz):0 ppm 10.06 (s, 1H), 8.42 (m, 1H), 8.06-6.76 (m, 145113-4.93 (m, 1H),
4.40 (m, 1H), 3.93-3.08 (m, 11H), 2.12-1.96 (m, 1#HP5-1.78 (m, 1H), 1.69-1.49 (m, 1H),
1.23-1.09 (m, 1H), 1.04-0.80 (m, 12HJC NMR (CDCE, 100 MHz): 5 ppm 172.4, 172.3,
166.0, 165.9, 165.6, 164.8, 163.5, 137.6, 135.4,913131.4, 131.4, 129.4, 129.3, 129.2, 129.2,
129.0, 128.9, 128.5, 128.5, 127.2, 127.0, 126.8,8,222.0, 115.6, 115.4, 86.0, 84.8, 83.9, 60.6,
60.2, 57.2, 57.0, 56.9, 54.8, 53.7, 53.5, 49.81,438.4, 38.2, 28.1, 26.6, 24.2, 23.9, 20.2, 20.0,
19.5, 16.0, 11.2, 11.1; LRMS: (ES+) m/z = 606.1 (I1+

4-chloro-N-(2-((1S,29)-3-((2S,3R)-2-(4-fluor obenzamido)-N-isobutyl-3-methylpentanamido)
-1,2-dimethoxypr opyl)phenyl)benzamide (13h):
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o}

J@A”“ 2
~ i-Bu F
= H
OMe, N
e}
O

Molecular Formula: eH43CIFN3Os; R @ 0.5 (3:7 ethyl acetate/hexanes); Solvent system f
column purification (3:7 to 2:3 ethyl acetate/heasin Yield-86.3% (white solid)*H NMR
(CDCl;, 400 MHZz):6 ppm 10.05 (s, 1H), 8.50 (d~= 8.19 Hz, 1H), 8.04-7.90 (m, 2H), 7.88-7.67
(m, 2H), 7.51-7.30 (m, 3H), 7.22-6.78 (m, 4H), 54.20 (m, 1H), 4.37 (m, 1H), 3.89-3.05 (m,
10H), 2.11-1.96 (m, 1H), 1.93-1.81 (m, 1H), 1.6811(m, 1H), 1.25 (m, 1H), 1.05-0.82 (m,
12H); *C NMR (CDCk, 100 MHz):d ppm 172.6, 172.5, 166.0, 165.7, 163.8, 137.8,7137.
137.5, 1133.7, 133.4, 130.2, 129.5, 129.4, 1229,3] 129.3, 129.1, 129.0, 128.8, 128.8, 128.7,
128.7,128.6,126.1, 124.0, 122.0, 115.7, 115.%),&81.9, 839, 60.7, 60.3, 57.3, 57.1, 57.0, 54.9,
53.8, 53.5, 49.2, 38.4, 38.3, 28.3, 26.7, 24.40,220.3, 20.1, 19.6, 16.1, 15.8, 11.3, 11.2;
LRMS: (ES+) m/z = 640.1 (M+1)

Ry
Rs

R (0]
3\( Re X NAO
©/\NL o Lo a\(?)\
OMe —_ OMe Ry
3 Oﬁ)\Rl 2. G-I (20 mol%) N
DCM, reflux i-Bu
meo™ "N iay OMe
2.5(a-h) 1.1(a-h)
Macrocycle 1.1(a-h):

To a suspension of compoudb(a-h) (0.2 mmol) in dry THF (10 mL), allyl bromide (2
mmol), NaH (1 mmol) and TBAI (0.02 mmol) were adagd °C and allowed to stirred at room
temperature for 10 h. After completion of the react reaction mixture was quenched with
ammonium chloride solution (2 mL), concentrated] aertracted with ethyl acetate (3 X 20 mL).
Combined organic layer was washed with brine, daedr anhydrous sodium sulfate, filtered
and concentrated to leave a crude oil, which wasig@d by column chromatography (3:7 ethyl
acetate/hexanes) to give the pure bisallyl product.

To above bisallyl compound (0.1 mmol) was takendiy dichloromethane (50 mL) under

nitrogen atmosphere and Grubb*¥ Beneration catalyst (0.02 mmol) was added anctiozac
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mixture was heated to 40 °C for 24 h. After conipletof the reaction, reaction mixture was

concentrated and subjected to column chromatogrepbive pure product.1(a-h).

((7S,11S,12S,E)-9-isobutyl-7-isopr opyl-11,12-dimethoxy-8-oxo-7,8,9,10,11,12-hexahydr o
benzo[j][1,4,9]triazacyclotetradecine-1,6(2H,5H)-diyl)bis((4-chlor ophenyl)methanone)
(1.1a8):

Cl

OMe

Molecular Formula: GgH4sCIoN3Os; Ry @ 0.3 (2:5 ethyl acetate/hexanes); Solvent system f
column purification (2:5 to 1:2 ethyl acetate/hessin Yield-60% (colourless semi solid}
NMR (CDCh, 400 MHz):5 ppm 7.57 (dJ = 7.64 Hz, 1H), 7.51 (d] = 8.30 Hz, 2H), 7.40-7.24
(m, 7H), 7.14 (d,) = 8.46 Hz, 2H), 7.06 (d] = 7.59 Hz, 1H), 5.68 (bd] = 16.0, 1H), 5.46 (dJ

= 10.8, 1H), 5.33 (bd] = 16.0, 1H), 4.94 (m, 1H), 4.39 (s, 1H), 4.20-4.01 8H), 3.86 (d,) =
18.25 Hz, 1H), 3.61-3.51 (m, 1H), 3.40 (dd; 13.24, 9.46 Hz, 1H), 3.23 (d,= 9.13 Hz, 1H),
3.13 (s, 3H), 2.84 (ddl = 14.58, 7.98 Hz, 1H), 2.78 (s, 3H), 2.50 (dd; 6.55, 3.92 Hz, 1H),
2.23-2.11 (m, 1H), 1.08 (dd,= 6.21, 5.01 Hz, 6H), 1.00 (dd= 13.27, 6.59 Hz, 6H)-*C NMR
(CDClz, 100 MHz):6 ppm 172.1, 170.3, 168.8, 142.8, 136.5, 135.2,8,3X34.6, 133.5, 130.7,
130.2, 128.9, 128.6, 128.3, 127.9, 127.8, 126.8,5,277.3, 59.0, 57.0, 55.9, 55.0, 54.6, 46.0,
44.8, 29.6, 29.1, 28.2, 20.2, 20.0, 19.8, 17.9; IRKES+) m/z = 694.0 (M+1)

((7S,11S,12S,E)-9-isobutyl-7-isopropyl-11,12-dimethoxy-8-oxo-7,8,9,10,11,12-hexahydr o
benzo[j][1,4,9]triazacyclotetr adecine-1,6(2H,5H)-diyl)bis((4-chlor ophenyl)methanone)
(1.1b):
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OMe

Molecular Formula:ggH47N30s; Rs: 0.3 (3:7 ethyl acetate/hexanes); Solvent systamedlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)eltti68.5% (colourless semi solidti NMR
(CDCls, 400 MHz):3 ppm 7.52 (m, 3H), 7.39-7.22 (m, 9H), 7.15J& 7.53 Hz, 2H), 7.06 (d]

= 7.44 Hz, 1H), 5.75 (d) = 16.66 Hz, 1H), 5.48 (d] = 10.63 Hz, 1H), 5.35 (d] = 15.34 Hz,
1H), 4.94 (d,J = 15.05 Hz, 1H), 4.47 (s, 1H), 4.19-4.10 (m, 1H),84396 (m, 2H), 3.93 (s,
1H), 3.52 (ddJ = 16.14, 3.89 Hz, 1H), 3.39 (dd,= 12.82, 9.63 Hz, 1H), 3.33-3.26 (m, 1H),
3.12 (s, 3H), 2.91 (dd] = 14.51, 7.53 Hz, 1H), 2.75 (s, 3H), 2.58-2.47 (m),1417 (m, 1H),
1.09 (dd,J = 6.31, 4.03 Hz, 6H), 1.03 (d,= 6.82 Hz, 3H), 0.99 (d] = 6.41 Hz, 3H);*C NMR
(CDCl3, 100 MHz):6 ppm 173.0, 170.4, 143.3, 136.3, 135.5, 134.9,6.380.3, 129.2, 128.8,
128.7, 128.7, 128.1, 127.7, 127.5, 126.8, 126.6,2,279.4, 59.1, 57.0, 55.8, 54.9, 54.2, 46.0,
45.0, 29.6, 29.0, 28.1, 20.3, 20.0, 17.9; LRMS:E%/z = 626.4 (M+1)

((7S,11S,12S,E)-7-benzyl-9-isobutyl-11,12-dimethoxy-8-0x0-7,8,9,10,11,12-hexahydr o
benzo[j][1,4,9]triazacyclotetr adecine-1,6(2H,5H)-diyl)bis((4-fluor ophenyl)methanone)
(1.20):

F
NN ¢}
oﬁ)\B

F
o 3
N
OMe n
N
Si-Bu

OMe
Molecular Formula: G2H4sFN30s; Ry @ 0.25 (3:7 ethyl acetate/hexanes); Solvent sydtam
column purification (3:7 to 2:3 ethyl acetate/hessin Yield-80% (colourless semi solid}
NMR (CDCk, 400 MHz):3 ppm 7.56 (d,) = 7.67 Hz, 1H), 7.37-7.23 (m, 10H), 7.08 (m, 3H),
6.94 (t,J = 8.61 Hz, 2H), 6.82 (t) = 8.49 Hz, 1H), 6.18 () = 7.82 Hz, 1H), 5.70 (dJ = 16.0
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Hz, 1H), 5.34 (dJ = 15.93 Hz, 1H), 4.94 (d] = 16.32 Hz, 1H), 4.39 (d] = 1.08 Hz, 1H), 4.22
(dd,J = 18.28, 1.91 Hz, 1H), 4.14 (dd= 14.64, 7.77 Hz, 1H), 4.02 (d= 12.17 Hz, 1H), 3.76
(d, J = 18.32 Hz, 1H), 3.54 (d] = 3.74 Hz, 1H), 3.34 (dd] = 13.17, 9.58 Hz, 1H), 3.28-3.10
(m, 7H), 2.85 (dd,) = 14.69, 6.86 Hz, 1H), 2.74 (s, 3H), 1.92 (dd; 9.78, 3.80 Hz, 1H), 0.97
(m, 6H); °*C NMR (CDCE, 100 MHz):8 ppm 172.1, 170.0, 168.8, 164.8, 164.2, 162.3,8,61.
143.0, 136.5, 134.8, 131.9, 131.9, 131.4, 131.3,313131.2, 130.8, 129.7, 129.6, 128.9, 128.7,
128.5, 128.4, 128.3, 128.3, 127.8, 126.9, 126.8,62115.1, 114.9, 114.9, 114.7, 79.6, 77.2,
59.0, 55.9, 55.2, 54.7, 51.9, 45.8, 44.8, 36.46,223.8, 20.3, 19.6; LRMS: (ES+) m/z = 710.1
(M+1)

((7S,11S,12S,E)-7-benzyl-9-isobutyl-11,12-dimethoxy-8-0x0-7,8,9,10,11,12-hexahydr o
benzo[j][1,4,9]triazacyclotetr adecine-1,6-(2H,5H)-diyl)bis((4-methoxyphenyl)methanone)
(1.2d):

Me
OMe

ONNO

N o)
OMe Bn
N
~i-Bu

OMe

MolecularFormula: G4Hsi1N3O7; Rs: 0.2 (3:7 ethyl acetate/hexanes); Solvent systenodlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)eliti78.9% (colourless semi solid}H NMR
(CDCls, 400 MHz):8 ppm 7.57 (d,) = 7.31 Hz, 1H), 7.43-7.20 (m, 12H), 7.08 (m, 3H),55(d,

J = 8.18 Hz, 2H), 6.64 (d) = 8.08 Hz, 2H), 6.14 (t) = 7.6 Hz , 1H), 5.75 (dJ = 15.93 Hz,
1H), 5.38 (dJ = 15.2 Hz, 1H), 4.90 (d] = 16.0 Hz, 1H), 4.45 (s, 1H), 4.07 (m, 4H), 3.94-3.82
(m, 2H), 3.73 (m, 7H), 3.60-3.46 (m, 1H), 3.39-3(@8 8H), 2.79 (s, 4H), 1.98-1.82 (m, 2H),
0.94 (d,J = 6.58 Hz, 6H);**C NMR (CDCk, 100 MHz):5 ppm 172.6, 170.1, 161.1, 160.2,
136.8, 130.9, 130.9, 130.7, 129.7, 128.8, 128.8,312128.2, 128.1, 127.5, 127.4, 126.9, 126.6,
113.2,112.9, 79.5, 77.2,59.1, 55.2, 55.1, 551(8,%2.2, 45.5, 45.1, 36.4, 29.6, 29.6, 28.6,,20.2
19.5; LRMS: (ES+) m/z = 734.3 (M+1)
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(7S,11S,12S,2)-1-(4-chlor obenzoyl)-6-(4-fluor obenzoyl)-7,9-diisobutyl-11,12-dimethoxy-
1,2,6,7,9,10,11,12-octahydr obenzo[j][1,4,9]triazacyclotetr adecin-8(5H)-one (1.1€):

F
Cl
o‘Z E NN o]
N 0.
OMe i-Bu
N
\i—Bu

OMe

Molecular Formula:gyH47CIFN3Os; Rr: 0.35 (3:7 ethyl acetate/hexane); Solvent system f
column purification (3:7 to 2:3 ethyl acetate/hess)y Yield-63.5%(colourless semi solidH
NMR (CDClk, 400 MHz): & ppm 7.55 (m, 3H), 7.30 (m, 5H), 7.14 M5 8.49 Hz, 2H), 7.05
(dd,J= 11.83, 5.28 Hz, 3H), 5.90 (m, 1H), 5.70 Jd&; 15.6 Hz, 1H), 5.35 (d] = 16.0 Hz, 1H),
4.90 (d,J = 15.6 Hz, 1H), 4.40 (s, 1H), 4.23-4.06 (m, 2H), 4(62) = 12.33 Hz, 1H), 3.90 (s,
1H), 3.60-3.49 (m, 1H), 3.37 (d,= 13.19 Hz, 1H), 3.23 (d] = 9.18 Hz, 1H), 3.13 (s, 3H), 2.91
(m, 1H), 2.78 (s, 3H), 2.18-2.01 (m, 1H), 1.904Bl), 1.65-1.48 (m, 2H), 1.13-0.97 (m, 12H);
3C NMR (CDC, 100 MHz):d ppm 172.0, 170.8, 168.9, 164.4, 161.9, 142.9,6,3634.9,
130.8, 130.3, 128.9, 128.8, 128.7, 128.0, 127.8,01426.5, 115.3, 115.1, 79.5, 59.0, 56.0, 55.1,
54.7,49.1, 45.7, 44.6, 39.4, 31.8, 29.6, 28.8;,228.5, 22.5, 20.5, 19.7, 14.0; LRMS: (ES+) m/z
=692.3 (M+1)

(7S,11S,12S,E)-1-(4-chlor obenzoyl)-6-(4-fluor obenzoyl)-7,9-diisobutyl -11,12-dimethoxy-
1,2,6,7,9,10,11,12-octahydro benzo[j][1,4,9]triazacyclotetr adecin-8(5H)-one (1.1f):

F

L

N O,
OMe i-Bu
N
\i—Bu
OMe

Molecular Formula:gsHsFN3Os; Rr: 0.4 (1:3 ethyl acetate/hexanes); Solvent systgradlumn

purification (1:3 to 3:7 ethyl acetate/hexanes)li88.5% (colourless semi solidjH NMR
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(CDCl;, 400 MHz):6 ppm 7.72 (dJ = 7.87 Hz, 1H), 7.51 (ddl = 8.17, 5.54 Hz, 2H), 7.40 (m,
3H), 7.11 (ddJ = 10.31, 6.24 Hz, 3H), 5.95-5.86 (m, 1H), 5.50J¢; 16.4 Hz, 1H), 5.25 (d]

= 16.0 Hz, 1H), 4.70 (d] = 14.8 Hz, 1H), 4.60 (s, 1H), 4.06 (m, 3H), 3.89-3(#0 1H), 3.42 (s,
1H), 3.39-3.04 (m, 11H), 2.97-2.88 (m, 1H), 2.1862(m, 1H), 1.93-1.80 (m, 1H), 1.64-1.47 (m,
2H), 1.13-0.90 (m, 14H), 0.63 (m, 2H)*C NMR (CDCk, 100 MHz):6 ppm 174.4, 172.1,
170.9, 143.1, 135.9, 130.9, 129.1, 128.9, 128.8,22127.9, 127.1, 126.6, 115.3, 115.6, 79.1,
59.1, 56.8, 54.9, 52.9, 49.1, 45.4, 44.6, 39.36,288.7, 24.6, 23.5, 22.6, 20.5, 19.7, 12.8, 9.1,
8.7; LRMS: (ES+) m/z = 622.2 (M+1)

(7S,11S,12S,E)-1-benzoyl - 7-sec-butyl-6-(4-fluor obenzoyl)-9-isobutyl-11,12-dimethoxy-
1,2,6,7,9,10,11,12-octahydrobenzo[j][1,4,9] triazacyclotetradecin-8(5H)-one (1.1g):

OMe

Molecular Formula:C3gH4sFN3Os; Re :0.4 (1:3 ethyl acetate/hexanes); Solvent system fo
column purification (1:3 to 3:7 ethyl acetate/heasn Yield-65.6% (colourless semi solidH
NMR (CDCk, 400 MHz):6 ppm 7.57 (m, 4H), 7.36-7.23 (m, 7H), 7.16 Jds 7.38 Hz, 3H),
7.10 (s, 2H), 7.04 (s, 2H), 5.75 @5 15.6 Hz, 1H), 5.50 (d] = 10.8 Hz, 1H), 5.35 (d] = 15.6

Hz, 1H), 5.95 (d,) = 16.0 Hz, 1H), 4.42 (s, 1H), 4.25-4.14 (m, 1H), 4(652H), 3.94-3.82 (m,
1H), 3.61-3.50 (m, 1H), 3.45-3.35 (m, 1H), 3.2913(fh, 1H), 3.13 (s, 3H), 2.93-2.81 (m, 1H),
2.69 (s, 3H), 2.37-2.24 (m, 2H), 1.81-1.63 (m, 1HE9-1.46 (m, 1H), 1.13-1.05 (m, 6H), 1.01-
0.91 (m, 6H):**C NMR (CDCE, 100 MHz): 8 ppm 172.3, 170.5, 170.0, 143.1, 135.3, 135.0,
132.4, 132.4, 130.6, 130.3, 128.9, 128.8, 128.8,712128.6, 127.7, 127.6, 126.8, 126.7, 115.3,
115.1, 79.6, 59.0, 55.9, 55.8, 55.1, 54.5, 46.29,434.2, 31.8, 31., 29.6, 29.6, 29.3, 29.1, 23.9,
22.6, 20.3, 20.1, 16.0, 14.0, 11.0; LRMS: (ES+) mf58.1 (M+1)
(7S,11S,12S,E)-7-sec-butyl-1-(4-chlor obenzoyl)-6-(4-fluor obenzoyl)-9-isobutyl-11,12-
dimethoxy-1,2,6,7,9,10,11,12-octahydr obenzo[j][1,4,9]triazacyclotetradecin-8(5H)-one

(2.3h):
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Molecular Formula:GgH47CIFN3Os; Rf: 0.25 (3:7 ethyl acetate/hexanes); Solvent sydtam
column purification (3:7 to 2:3 ethyl acetate/hess)n Yield-71.2% (colourless semi solid
NMR (CDCk, 400 MHz):3 ppm 7.56 (ddJ = 8.14, 5.18 Hz, 3H), 7.39-7.23 (m, 5H), 7.141d,

= 8.46 Hz, 2H), 7.05 () = 8.27 Hz, 3H), 5.70 (d] = 16.0 Hz, 1H), 5.53 (d] = 10.75 Hz, 1H),
5.35(d,J = 16.0 Hz, 1H), 4.95(d] = 16.0 Hz, 1H), 4.40 (s, 1H), 4.25-4.15 (m, 1H), 4662H),
3.93-3.82 (m, 1H), 3.61-3.51 (m, 1H), 3.45-3.35 (H), 3.26 (s, 1H), 3.14 (s, 3H), 2.89-2.80
(m, 1H), 2.78 (s, 3H), 2.37-2.24 (m, 1H), 2.24-2(b, 1H), 1.58-1.47 (m, 1H), 1.26 (s, 3H),
1.13-1.05 (m, 7H), 1.01-0.91 (m, 6HFC NMR (CDCE, 100 MHz):d ppm 172.2, 170.5, 168.8,
164.3, 161.8, 142.9, 136.6, 134.9, 133.6, 132.2,413.30.8, 130.3, 128.9, 128.6, 128.6, 128.0,
127.8, 126.9, 126.5, 115.3, 115.1, 79.5, 59.0,,560@8, 55.1, 54.7, 46.2, 44.9, 34.2, 29.2, 23.9,
20.3,20.1, 16.0, 15.9, 11.0; LRMS: (ES+) m/z =.8921+1)
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iv) General Experimental procedures of Macrocycle 1.2

=
N

oQ 0 Q0T

i-Pr
i-Pr

Bn

i-Bu
i-Bu
s-Bu
s-Bu

Ph
p-Cl-C6H4
p-F-CgHy
p-CI-CGH4
p-F-C6H4
Ph

p-F-CgHy
Ph

OMe
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O
Il

EtOOC~_P~

OBn | "OEt OBn
OEt
> =
C COOEt

HO  NaH, dry THF,
s 0°Cto rt, 90% S14
13

(E)-ethyl 3-(2-(benzyloxy)phenyl)acrylate (Si3):
Experimental procedure as per Ref. compadgind

Molecular Formula: H150s. Ry (solvent system): 0.25 (1:19 ethyl acetate/hexanéig)d-
92.4% (colourless liquid); Solvent system for cotunpurification(1:19 to 1:9 ethyl
acetate/hexaned)y NMR (CDCk, 400 MHz):8 ppm 8.09 (dJ = 16.17 Hz, 1H), 7.54 (d] =
7.49 Hz, 1H), 7.46-7.36 (m, 4H), 7.31 (dds 16.27, 7.80 Hz, 2H), 7.00-6.92 (m, 2H), 6.53Jd,
= 16.17 Hz, 1H), 5.17 (s, 2H), 4.25 @= 7.11 Hz, 2H), 1.33 (tJ = 7.13 Hz, 3H):"*C NMR
(CDCl;, 100 MHZz):6 ppm 167.4, 157.2, 139.8, 136.6, 131.3, 128.6,6.227.9, 127.0, 123.9,
121.0, 118.8,112.7, 70.3, 60.2, 14.3; LRMS: (E®#) = 283.4 (M+1)

K500, 5H,0,
oBn (DHQ),PHAL, OBn
G o
COOEt CH3SO2NHy, « OEt
Sia tBUOH + H,0 (1:1) HO'
0°Cto rt, 85% S5 0

(2R,39)-ethyl 3-(2-(benzyloxy)phenyl)-2,3-dihydroxypropanoate (S;s):
Experimental procedure as per Ref. compo&nd

Molecular Formula: gH200s; R (solvent system): 0.25 (3:7 ethyl acetate/hexané®id-
89.3% (colourless liquid); Solvent system for cotunpurification (3:7 to 2:3 ethyl
acetate/hexanesH NMR (CDCk, 400 MHz):5 ppm 7.25-7.50 ( m,, 7H), 7.03 (= 7.50 Hz,
1H), 6.96 (dJ = 8.24 Hz, 1H), 5.44 (dd] = 8.0, 2.0 Hz 1H), 5.18-5.06 (m, 2H), 4.51 (dds
5.59, 2.32 Hz, 1H), 4.24 (m, 2H), 3.09 (&5 5.81 Hz, 1H), 2.94 (d] = 8.12 Hz, 1H), 1.28-1.18
(m, 3H); **C NMR (CDCE, 100 MHz):5 ppm 173.0, 155.0, 136.7, 128.8, 128.5, 128.5,927.
127.2,127.0, 121.0, 111.4, 73.2, 70.3, 69.9, 649) ; LRMS: (ES+) m/z = 317.3 (M+1)
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OBn

2,2-DMP, PTSA
WOH
' DCM, rt

S5 O S5 O
(4R,59)-ethyl 5-(2-(benzyloxy)phenyl)-2,2-dimethyl-1,3-dioxolane-4-car boxylate (Sq):
Experimental procedure as per Ref. compognd

Molecular Formula: €H240s; Rs: 0.25 (1:9 ethyl acetate/hexane); Solvent systencdlumn
purification (1:9 ethyl acetate/hexanes); Yield/88.

OBn

S O

((4S,59)-5-(2-(benzyloxy)phenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol (S;7):
Experimental procedure as per Ref. compo@d

Molecular Formula: @H»,04; Rs: 0.3 (3:7 ethyl acetate/hexanes); Solvent systntdlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)el®i90.8% (colourless liquid)’*H NMR
(CDCl3, 400 MHz):8 ppm 7.58 (dJ = 7.60 Hz, 1H), 7.47-7.30 (m, 5H), 7.29-7.22 (m, 1AHP3

(t, J= 7.50 Hz, 1H), 6.95 (d] = 8.23 Hz, 1H), 5.31 (d] = 8.34 Hz, 1H), 5.12 (d] = 11.52 Hz,
1H), 5.05 (dJ = 11.52 Hz, 1H), 3.88 (m, 1H), 3.78 (m, 1H), 3.67 (tH), 1.56 (s, 3H), 1.52 (s,
3H); **C NMR (CDCk, 100 MHz): & ppm 155.7, 136.3, 128.9, 128.7, 128.2, 127.5,Q27.
m126.7,121.4,111.8, 108.9, 83.6, 73.7, 70.5,,&/2, 27.0; LRMS: (ES+) m/z = 315.4 (M+1)

1. MsCl, Et;N
DCM, 0°C

—

2. NaN3, DMF
80°C

(4S,59)-4-(azidomethyl)-5-(2-(benzyloxy)phenyl)-2,2-dimethyl-1,3-dioxolane (Sg):
Experimental procedure as per Ref. compofnd
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Molecular Formula: @H»1N303; Rs: 0.3 (1:9 ethyl acetate/hexanes); Solvent systenedlumn
purification (3:7 to 2:3 ethyl acetate/hexaneskglii86.5%

PTSA, H,0
—_—

THF, Reflux

(1S,29)-3-azido-1-(2-(benzyloxy)phenyl)propane-1,2-diol (Sio):
Experimental procedure as per Ref. compognd

Molecular Formula: @H;7/N3Os; Rf : 0.25 (3:7 ethyl acetate/hexanes); Solvent sysfem
column purification (3:7 to 2:3 ethyl acetate/heas)y Yield-99.26% (colourless liquidjH

NMR (CDClk, 400 MHz):5 ppm 7.39 (m, 6H), 7.27 (m, 1H), 6.99 (m, 2H), 55184 (m, 2H),
4.89 (d,J = 5.03 Hz, 1H), 4.00 (d] = 3.74 Hz, 1H), 3.25 (m, 2H), 3.11 (bs, 1H), 2.90, (b<);

13C NMR (CDCE, 100 MHz): & ppm 155.5, 136.6, 129.2, 128.7, 128.3, 128.1,4121121.3,
111.9, 73.7, 71.5, 70.3, 53.2; LRMS: (ES+) m/z 8.3QM+1)

OBn

Mel, NaH
WOH ——
DMF, -78 °C
N3

1-((1S,29)-3-azido-1,2-dimethoxypr opyl)-2-(benzyloxy)benzene (Sy):
Experimental procedure as per Ref. compo&nd

Molecular Formula: H>1N3Os; Rf : 0.35 (1:4 ethyl acetate/hexanes); Solvent sysfem
column purification (1:4 ethyl acetate/hexanes)el¥i99.8% (brown liquid)*H NMR (CDCl,
400 MHz):8 ppm 7.35 (m, 7H), 7.02 (@,= 7.42 Hz, 1H), 6.97 (dJ = 8.21 Hz, 1H), 5.11 (q]

= 11.86 Hz, 2H), 4.77 (d] = 4.64 Hz, 1H), 3.57 (m, 1H), 3.37 (dd= 12.74, 7.77 Hz, 1H),
3.30 (s, 3H), 3.25 (d] = 6.20 Hz, 3H), 3.16 (dd] = 12.73, 4.23 Hz, 1H*C NMR (CDCE,
100 MHz): & ppm 156.2, 136.8, 128.8, 128.6, 127.9, 127.9,112126.6, 121.1, 111.8, 83.1,
77.7,70.1, 60.0, 57.3, 51.7; LRMS: (ES+) m/z =.3281+1)
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(25,39)-3-(2-(benzyloxy)phenyl)-2,3-dimethoxypr opan-1-amine (Sy1):
Experimental procedure as per Ref. compoRid

Molecular Formula: H23NOs; Rq: 0.3 (ethyl acetate); Solvent system for columnfgation
(ethyl acetate); Yield-87.8% (colourless liquidly NMR (CDCk, 400 MHz):6 ppm 7.37 (m,
6H), 7.29-7.22 (m, 1H), 7.01 d,= 7.44 Hz, 1H), 6.96 (d] = 8.24 Hz, 1H), 5.09 (q] = 11.69
Hz, 2H), 4.80 (dJ = 6.44 Hz, 1H), 3.40 (s, 3H), 3.33 (d#lF 9.21, 4.91 Hz, 1H), 3.22 (s, 3H),
2.66 (dd,J = 13.79, 3.94 Hz, 1H), 2.56 (dd,= 13.80, 6.02 Hz, 1H), 1.56 (bs, 2HJC NMR
(CDCl;, 100 MHz):6 ppm 156.5, 136.7, 128.6, 128.6, 128.0, 127.9,61227.3, 121.2, 111.8,
85.9, 78.1, 70.2, 59.4, 57.0, 42.0; LRMS: (ES+) mB02.4 (M+1)

OBn

Isobutaraldehyde

_\\\OME
NaCNBHg;, AcOH
Ny EtOH, RT

(25,39)-3-(2-(benzyloxy)phenyl)-N-isobutyl-2,3-dimethoxypr opan-1-amine (Sy,):
Experimental procedure as per Ref. compo&nd

Molecular Formula: €H31NOs; Rq: 0.3 (3:7 ethyl acetate/hexanes); Solvent systanedlumn
purification (3:7 to 2:3 ethyl acetate/hexanes)el¥i71.7% (brown liquid)!H NMR (CDCl,
400 MHz):8 ppm 7.36 (m, 6H), 7.24 (§,= 8.32 Hz, 1H), 7.00 (1) = 7.46 Hz, 1H), 6.94 (d] =
8.22 Hz, 1H), 5.14-5.03 (m, 2H), 4.79 (& 5.45 Hz, 1H), 3.64-3.55 (m, 1H), 3.37 (s, 3H), 3.25
(d,J=11.63 Hz, 3H), 2.69 (dd,= 12.33, 8.37 Hz, 1H), 2.50 (dd= 12.39, 3.99 Hz, 1H), 2.30
(m, 2H), 1.65 (m, 1H), 0.85 (m, 6HYC NMR (CDCE, 100 MHz):5 ppm 156.2, 136.7, 128.2,

128.2, 127.8, 127.6, 127.4, 126.9, 120.7, 11.4,,88.5, 69.8, 59.7, 57.7, 56.8, 50.2, 27.9, 20.3,

20.3; LRMS: (ES+) m/z = 358.5 (M+1)
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R1
OBn

PHN 6 COOH
wOMe —_—

H HBTU, DIPEA
N _ DMF,rt
i-Bu

Compound Sys:
Experimental procedure as per Ref. compoiad

Benzyl (9)-1-(((2S,39)-3-(2-(benzyloxy) phenyl)-2,3-dimethoxypr opyl) (isobutyl)amino)-3-
methyl-1-oxobutan-2-ylcarbamate (Sya):

Bn OMe
~ /i-BU
Y N
OMe NHCbz
e

MolecularFormula: @H4eN2Os; R; : 0.75 (3:7 ethyl acetate/ hexanes); Solvent sysiam
column purification (1:4 to 1:3 ethyl acetate/heas Yield: 95.6% (colourless liquidid NMR
(CDCl3, 400 MHz):8 ppm 7.60-7.19 (m, 12H), 7.15-6.92 (m, 2H), 5.1835m, 4H), 4.70 (m,
4H), 4.55-4.35 (m, 1H), 3.80-3.60 (m, 1H), 3.4583(f, 7H), 1.85-1.70 (m, 2H), 1.02-0.75 (m,
12H); **C NMR (CDC}, 100 MHz): 8 ppm 172.0, 171.6, 156.3, 156.2, 156.1, 136.9,5136.
128.8, 128.7, 128.6, 128.5, 128.4, 128.1, 128.@,902127.9, 129, 127.8, 127.7, 127.7, 127.4,
127.3, 127.3, 126.9, 126.7, 121.3, 121.1, 121.0,811111.8, 111.5, 83.9, 83.2, 82.4, 78.3, 70.2,
69.9, 66.6, 66.5, 60.5, 57.6, 57.3, 57.1, 57.05,565.7, 55.4, 53.9, 48.5, 48.3, 31.6, 31.4, 27.8,
26.4, 20.2, 20.1, 19.9, 19.8, 19.7, 19.4, 18.(B;ARMS: (ES+) m/z =591.4 (M+1)

Benzyl (9)-1-(((25,39)-3-(2-(benzyloxy) phenyl)-2,3-dimethoxypr opy!) (isobutyl)amino)-1-
oxo-3-phenylpropan-2-ylcar bamate (Sy3b):

OBn QOMe

/i-BU
N

©/\6;;j/NHCbZ
O

Ph
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Molecular Formula: €H4sN2Os; Ri : 0.35 (3:7 ethyl acetate/hexanes); Solvent sysi@m
column purification (3:7 to 2:3 ethyl acetate/heasn Yield: 88.9% (colourless liquidid NMR
(CDCl;, 400 MHz):56 ppm 7.29 (m, 16H), 7.06-6.90 (m, 3H), 5.54-5.36 (i), 5.21-4.63 (m,
6H), 3.84-3.67 (m, 1H), 3.33-2.73 (m, 11H), 1.9941(m, 1H), 0.87-0.60 (m, 6H}*C NMR
(CDCl3, 100 MHZz):6 ppm 172.1, 171.6, 156.4, 156.1, 155.5, 155.4,91336.8, 136.5, 136.4,
129.3, 128.8, 128.6, 128.6, 128.5, 128.4, 128.8,112128.0, 127.9, 127.8, 127.8, 127.7, 127 .4,
127.3, 126.9, 126.6, 121.3, 121.0, 111.8, 111.67,8%.1, 78.1, 77.7, 70.2, 70.0, 66.5, 66.5,
60.6, 60.4, 57.2, 57.0, 56.3, 54.7, 52.1, 51.9),4%0.8, 39.6, 28.0, 26.6, 20.2, 20.1, 20.0, 19.6 ;
LRMS: (ES+) m/z = 638.7 (M+1)

(9H-fluoren-9-yl)methyl (S)-1-(((2S,39)-3-(2-(benzyloxy) phenyl)-2,3-dimethoxypr opyl)
(isobutyl)amino)-4-methyl-1-oxopentan-2-ylcar bamate (12c):

OBn OMe

_~i-Bu

OMe. NHFmoc
0]

Molecular Formula: GHs:N2Os; Re @ 0.75 (3:7 ethyl acetate/hexanes); Solvent sydi@m
column purification (1:4 ethyl acetate/hexanes)eltti 91.5% (colourless liquid)H NMR
(CDCls, 400 MHz):8 ppm 7.75 (dJ) = 7.50 Hz, 2H), 7.58 (dJ = 7.37 Hz, 2H), 7.51-7.19 (m,
11H), 7.09-6.90 (m, 2H), 5.54 (m, 1H), 5.19-5.02 @H), 4.74 (m, 2H), 4.42-4.14 (m, 3H),
3.88-3.71 (m, 1H), 3.38 (m, 1H), 3.29-3.01 (m, 7AP1-1.75 (m, 1H), 1.50 (m, 1H), 1.37-1.23
(m, 1H), 1.04-0.73 (m, 12H}*C NMR (CDCk, 100 MHz):5 ppm 173.3, 172.6, 156.1, 156.0,
143.9, 143.8, 143.8, 141.2, 141.2, 136.9, 136.9,612128.5, 128.5, 127.9, 127.9, 127.7, 127.6,
1275, 127.4, 127.3, 127.2, 126.9, 125.2, 125.5,112121.1, 121.1, 119.9, 119.8, 111.9, 111.6,
83.4, 82.1, 78.2, 70.2, 69.9, 66.7, 60.8, 57.31,596.5, 49.3, 49.1, 47.2, 47.1, 43.2, 42.8, 28.2,
26.5, 24.6, 24.4, 23.5, 21.4, 20.1, 19.8, 19.6; IRKES+) m/z = 693.5 (M+1)

(9H-fluoren-9-yl)methyl (2S,3R)-1-(((2S,39)-3-(2-(benzyloxy) phenyl)-2,3-dimethoxypropyl)
(isobutyl)amino)-3-methyl-1-oxo pentan-2-ylCar bamate (Sysd):
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/i-BU

m NHFmoc
¢

Molecular Formula: ¢zHs:N2Os; Re @ 0.30 (3:7 ethyl acetate/hexanes); Solvent sydi@m
column purification (3:7 to 2:3 ethyl acetate/hess Yield: 85.3% (colourless liquidid NMR
(CDCls, 400 MHz):6 ppm 7.75 (dJ = 7.49 Hz, 2H), 7.58 (d] = 7.30 Hz, 2H), 7.54-7.20 (m,
11H), 7.04 (tJ= 7.34 Hz, 1H), 6.94 (d] = 8.20 Hz, 1H), 5.50 (d] = 9.00 Hz, 1H), 5.09 (ddl

= 11.61, 8.19 Hz, 2H), 4.77-4.68 (m, 1H), 4.60-4.4% 4H), 3.84 (tJ = 10.30 Hz, 2H), 3.47-
2.99 (m, 8H), 1.90 (dJ = 7.22 Hz, 1H), 1.78-1.64 (m, 1H), 1.55-1.42 (m, 1B)98-0.73 (m,
12H); **C NMR (CDC}, 100 MHz): 8 ppm 172.2, 171.7, 156.3, 156.2, 156.1, 144.0,943.
143.9, 143.8, 141.2, 136.9, 128.7, 128.6, 128.8,112127.9, 127.9, 127.7, 127.6, 127.6, 127.4,
127.3, 127.0, 126.9, 125.2, 125.1, 125.1, 121.3,112119.9, 119.9, 111.8, 111.6, 83.9, 82.4,
78.3, 75.4, 70.2, 70.0, 66.7, 60.5, 57.2, 56.65,555.1, 48.6, 47.2, 47.1, 38.5, 38.3, 27.8, 26.4,
23.5, 23.4, 20.2, 20.1, 19.9, 19.5, 15.8, 11.4AMISR(ES+) m/z = 693.5 (M+1)

Ry
OH
NHCbz 1.10% Pd/C, H, HN" O
EtOAC
R, Ry
2. R,COCI, DCM N
Ni-Bu MeO™ i-Bu
S,4(a-b) Sz7(ad)

Compound Sy/(a-d):

To a suspension of compou8g(a-d) (1 mmol) in ethyl acetate (10 mL), 10% Pd/C (0.2
mmol) was added and stirred the reaction mixtureltb h under hydrogen atmosphere. After
completion of the reaction, reaction mixture wassea through celite and concentrated to leave
200 mg crude oil, which was subjected to the neacttion without any purification.

To a suspension of above compound (0.3 mmdDCM (10 mL), acid chloride (0.4 mmol)
was added at 0 °C and allowed to stir for 10 mifterAcompletion of the reaction, reaction
mixture was quenched with sodium bicarbonate swiu{6 mL), concentrated, and extracted
with ethyl acetate (3 X 20 mL). Combined organigelawas washed with brine, dried over
anhydrous sodium sulfate, filtered and concentrédeldave a crude oil, which was purified by

column chromatography to give pure compo&xfa-d).
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N-((S)-1-(((2S,39)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opyl)(isobutyl)amino)-3-methyl- 1-

oxobutan-2-yl)benzamide (Sy7a):

@é@;p

Molecular Formula: &Hs3sN,Os; Ry @ 0.35 (3:7 ethyl acetate/hexanes); Solvent sydi@m
column purification (3:7 ethyl acetate/hexanes)kelti 82.3% (white solid);"H NMR (CDCl,
400 MHz):8 ppm 7.93 (m, 3H), 7.62-6.74 (m, 9H), 5.07 (m, 1#%7-4.25 (m, 1H), 3.98-3.15
(m, 11H), 2.18-1.93 (m, 2H), 1.15-0.78 (m, 12fC NMR (CDCk, 100 MHz): 5 ppm 172.4,
172.1, 167.4, 166.8, 155.8, 155.3, 134.0, 134.0,713131.6, 129.9, 129.5, 129.5, 129.4, 129.1,
128.5, 128.5, 128.2, 127.0, 122.9, 122.0, 120.9,7411117.5, 116.9, 85.1, 84.7, 83.6, 60.7, 60.4,
57.5, 57.5, 56.8, 54.6, 54.2, 53.8, 49.6, 49.01,322.0, 28.1, 26.7, 20.2, 20.1, 20.0, 20.0, 19.8,
19.4, 17.4, 17.3; LRMS: (ES+) m/z = 471.3 (M+1)

4-chlor o-N-((9)-1-(((2S,39)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opyl)(isobutyl)amino)-3-
methyl-1-oxobutan-2-yl)benzamide (S;7b):

OH OMe

m{pu

Molecular Formula: €sH4oN2Os; Rr : 0.2 (1:4 ethyl acetate/hexanes); Solvent systgmadlumn
purification (1:3 ethyl acetate/hexanes); Yield:. %2 (white solid);'H NMR (CDCk, 400
MHz): 8 ppm 7.76 (m, 3H), 7.49-6.77 (m, 8H), 5.13-4.95 (), 4.35 (m, 1H), 3.93-3.12 (m,
11H), 2.18-1.91 (m, 2H), 1.10-0.80 (m, 12fC NMR (CDCE, 100 MHz):3 ppm 172.2, 172.0,
166.3, 165.8, 155.7, 155.2, 137.8, 132.4, 129.9,512129.3, 129.1, 129.0, 128.8, 128.7, 128.7,
128.6, 128.6, 128.5, 128.4, 122.7, 122.0, 120.9,8,117.4, 117.0, 116.9, 85.0, 84.8, 83.7, 60.6,
60.4, 57.5, 56.8, 54.5, 54.3, 53.9, 49.5, 49.00,322.0, 28.0, 26.6, 20.2, 20.1, 20.0, 19.8, 19.4,
17.3,17.2 ; LRMS: (ES+) m/z = 505.3 (M+1)

4-fluor o-N-((S)-1-(((2S,39)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opyl) (isobutyl)amino)-1-
ox0-3-phenylpropan-2-yl)benzamide (S7c):
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Molecular Formula: €H37/FN,Os; Ry : 0.3 (3:7 ethyl acetate/hexanes); Solvent system f
column purification (3:7 ethyl acetate/hexanes)elti 85.7% (white solid)'H NMR (CDCl,
400 MHz):8 ppm 7.74 (m, 2H), 7.34-6.75 (m, 14H), 5.35Jd&; 7.67 Hz, 1H), 4.29 (dd] =
13.53, 3.08 Hz, 1H), 3.95-3.68 (m, 2H), 3.58-2.85 13H), 1.84 (m, 2H), 0.92-0.70 (m, 7H);
3 NMR (CDCB, 100 MHz):6 ppm 172.3, 172.1, 165.9, 165.4, 155.8, 155.2,213636.2,
129.6, 129.5, 129.4, 129.3, 129.3, 128.6, 128.3,(12126.9, 122.1, 120.1, 119.7, 117.4, 117.0,
115.6, 115.6, 115.4, 115.4, 84.6, 84.4, 83.3, 68071, 57.5, 57.4, 56.7, 54.9, 50.9, 50.6, 49.7,
49.2, 39.4, 39.3, 28.4, 26.8, 20.2, 20.1, 20.05;IRMS: (ES+) m/z = 537.3 (M+1)

4-chlor o-N-((9)-1-(((2S,39)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opyl)(isobutyl)amino)-1-
oxo-3-phenylpropan-2-yl)benzamide (Sy7d):

OH OMe

/I -Bu
OMe p

Molecular Formula: gH3;CIN2,Os; Ry : 0.4 (3:7 ethyl acetate/hexanes); Solvent system f
column purification (1:3 ethyl acetate/hexanes)elti 83.6% (white solid)'H NMR (CDCl,
400 MHz):8 ppm 7.67 (m, 3H), 7.50-6.74 (m, 14H), 5.35Jc¢ 7.34 Hz, 1H), 4.29 (m, 1H),
3.97-3.65 (m, 2H), 3.58-2.95 (m, 13H), 1.95-1.72 {id), 0.93-0.68 (m, 6H)-*C NMR (CDCE,

100 MHz): & ppm 172.3, 172.2, 172.1, 165.9, 165.5, 155.8,25837.9, 137.9, 136.1, 132.1,
132.1, 131.3, 129.6, 129.9, 129.5, 129.3, 129.9,212128.7, 128.7, 128.6, 128.6, 128.5, 128.5,
128.5, 128.4, 127.1, 126.9, 122.5, 122.0, 120.9,711117.4, 117.0, 84.6, 84.3, 83.3, 60.7, 60.1,
57.5, 57.4, 56.7, 54.9, 51.0, 50.6, 49.7, 49.22,328.4, 26.8, 20.2, 20.1, 20.0, 19.6; LRMS:
(ES+) m/z =553.3 (M+1)
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NHFmoc 1. DBU THF,

ﬁ)\ 2. RZCOCI DCM

3.10% Pd/C, H,
Bu EtOAC

823(c-d)
Compound Sy/(e-h):

To a suspension of compousg(c-d) (1 mmol) in THF (10 mL), DBU (1.5 mmol) was added
and stirred the reaction mixture for 5 min. Aftempletion of the reaction, reaction mixture
concentrated and which was subjected to the naxtiom without any purification.

To a suspension of above compound (0.3 mmdD)GM (10 mL), acid chloride (0.45 mmol)
was added at 0 °C and allowed to stir for 10 mifietAcompletion of the reaction mixture was
guenched with sodium bicarbonate solution (5 mlgnoentrated, and extracted with ethyl
acetate (3 X 20 mL). Combined organic layer washsdswith brine, dried over anhydrous
sodium sulfate, filtered and concentrated to leaverude oil, which was purified by column
chromatography to give pure compound.

To a suspension of above compound (1 mmol) hyl etcetate (10 mL), 10% Pd/C (0.2 mol)
was added and stirred the reaction mixture for l2inder hydrogen atmosphere. After
completion of the reaction, reaction mixture wassea through celite and concentrated to leave

200 mg crude oil, which was purified by the coluamomatography to giv,;(e-h).

4-fluor o-N-((9)-1-(((2S,39)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opyl) (isobutyl)amino)-4-
methyl-1-oxopentan-2-yl)benzamide (Sy7€):

OH OMe

/I Bu

Molecular Formula: €Hs3oFN,Os; Rs : 0.3 (1:4 ethyl acetate/hexanes); Solvent system f
column purification (1:3 ethyl acetate/hexanes)elti 65.7% (white solid)*H NMR (CDCE,
400 MHz):8 ppm 7.92 (m, 3H), 7.48-6.74 (m, 10H), 5.22 (m, 1#B7 (m, 1H), 3.79 (m, 2H),
3.64-3.19 (m, 11H), 2.05 (m, 1H), 1.84-1.69 (m, 2H}3-1.36 (m, 1H), 1.20-1.10 (m, 1H), 0.93
(m, 12H);°C NMR (CDCE, 100 MHz):5 ppm 173.8, 173.6, 166.4, 165.9, 155.8, 155.3,6132.
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132.5, 129.7, 129.6, 129.5, 129.5, 129.5, 129.8,812122.4, 122.0, 120.1, 119.7, 117.3, 116.9,
1156.6, 115.5, 115.5, 115.3, 115.3, 115.3, 84.63,833.1, 60.6, 60.6, 57.4, 57.0, 54.2, 49.5,
47.9, 42.6, 42.2, 29.6, 29.6, 28.5, 26.7, 24.97,223.5, 23.5, 21.5, 21.5, 20.1, 20.1, 19.8, 19.7
LRMS: (ES+) m/z =501.1 (M-1)

N-((9)-1-(((2S,39)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opyl) (isobutyl)amino)-4-methyl-1-

oxopentan-2-yl)benzamide (S/f):

OH OMe
~ . N/i-BU
= H
OoM N
O
(0]

Molecular Formula: eHsN2Os Re @ 0.25 (1:4 ethyl acetate/hexanes); Solvent sysi@m
column purification (1:3 ethyl acetate/hexanes)elti 75.6% (white solid)*H NMR (CDCE,
400 MHz):6 ppm 7.81 (m, 2H), 7.44 (m4H), 7.18 (m 1H), 7.045(m, 4H), 5.29-5.18 (m, 1H),
4.37 (m, 1H), 3.97-3.20 (m, 11H), 2.13-1.87 (m, 2HB3-1.66 (M, 2H), 1.43 (m, 1H), 0.94 (m,
12H); **C NMR (CDCk, 100 MHz): 5 ppm 173.4, 173.3, 167.2, 166.8, 155.8, 155.3,0134.
133.8, 131.6, 131.6, 129.5, 129.4, 129.2, 128.8,512127.0, 127.0, 122.5, 122.1, 120.1, 119.7,
117.3,116.9, 84.7, 84.6, 83.2, 60.6, 57.4, 5809%,/47.7, 42.9, 42.7, 29.6, 28.5, 26.7, 24.8,,24.7
23.5, 23.5, 21.6, 21.6, 20.1, 20.1, 19.9, 19.7; IRKES+) m/z = 485.3 (M+1)

4-fluor o-N-((2S,3R)-1-(((2S,39)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opyl)(isobutyl)amino)
-3-methyl-1-oxopentan-2-yl)benzamide (Sy;Q):

OH OMe

Molecular Formula: gH3gFN2Os; Rf: 0.2 (1:4 ethyl acetate/hexanes); Yield: 77.1% ifgvh
solid); *"H NMR (CDClk, 400 MHz):5 ppm 7.83 (m, 2H), 7.31-6.74 (m, 7H), 5.06 (m, 14183

(m, 1H), 3.93-3.56 (m, 2H), 3.51-3.17 (m, 8H), 21.G9 (m, 2H), 1.58 (m, 1H), 1.18 (m, 1H),
1.06-0.79 (m, 12H)C NMR (CDCE, 100 MHz): 5 ppm 172.6, 172.2, 167.2, 166.7, 155.8,
155.3, 132.6, 132.5, 129.7, 129.6, 129.5, 129.8,512129.2, 128.8, 122.4, 122.0, 120.1, 119.7,
117.3, 116.9, 1156.6, 115.5, 115.5, 115.3, 11518,3] 85.0, 83.6, 60.3, 56.9, 54.7, 53.4, 49.1,
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38.6, 38.6, 29.6, 28.2, 26.7, 24.0, 20.2, 20.10,2619.5, 16.0, 15.9, 11.3, 11.2; LRMS: (ES+)
m/z = 503.3 (M+1)

N-((25,3R)-1-(((2S,3S)-3-(2-hydr oxyphenyl)-2,3-dimethoxypr opy!)(isobutyl)amino)-3-
methyl-1-oxopentan-2-yl)benzamide (Sy7h):

OH OMe

_~i-Bu
4 N
= H
oM N
(0]

o

Molecular Formula: gH4oN2Os; Rs: 0.2 (1:4 ethyl acetate/hexanes); Solvent systenedlumn
purification (1:3 ethyl acetate/hexanes); Yield:. %2 (white solid);'H NMR (CDCk, 400
MHz): & ppm 7.81 (m, 3H), 7.56-7.36 (m, 3H), 7.25-6.73 @H), 5.10 (m, 1H), 4.33 (m, 1H),
3.93-3.58 (m, 2H), 3.51-3.19 (m, 8H), 2.10-1.78 @H), 1.70-1.53 (m, 2H), 1.23-1.12 (m, 1H),
1.07-0.79 (m, 12H)**C NMR (CDCk, 100 MHz): 5 ppm 172.6, 172.2, 167.2, 166.7, 158.8,
155.3, 134.0, 134.0, 131.7, 131.6, 129.5, 129.9,412129.2, 128.5, 128.5, 127.1, 127.0, 122.8,
121.9, 120.1, 119.7, 117.6, 117.0, 109.9, 85.(,838.3, 56.9, 54.7, 53.4, 49.1, 38.6, 38.6, 29.6,
28.2, 26.7, 24.0, 20.2, 20.1, 20.0, 19.5, 16.®,1H1.3, 11.2; LRMS: (ES+) m/z = 485.3 (M+1)

R, _ OMe
/& 1. Allylbromide, - _i-Bu
HN O NaH, TBAI, M N
THF, 0°C 5
' OMe R
Q. R, > o o) KALAYE
2. G-1l (20 mol%), K/\/
N / N R,
\i—Bu DCM, reflux \n/
Sy7(a-h) 1.2(a-h) (0]

Macrocycle 1.2(a-h):

To a suspension of compou8g(e-h) (0.2 mmol) in dry THF, allybromide (1 mmol), NaH (2
mmol) and TBAI (0.02 mmol) were added at 0 °C altalxged to stirred at room temperature for
10 h. After completion of the reaction, reactiorxture was quenched with ammonium chloride
solution, concentrated, and extracted with ethgtate (3 X 20 mL). Combined organic layer
was washed with brine, dried over anhydrous sodiulfate, filtered and concentrated to leave a
crude oil, which was purified by column chromatqdma to give the compound pure bis allyl

productSs.
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To suspension of above compousd (0.069 mmol) was taken in dry dichloromethane (50
mL) under nitrogen atmosphere and Grubd*$deneration catalyst (0.0138 mmol) was added
and reaction mixture was heated to 40 °C for 2after completion of the reaction, reaction
mixture was concentrated and subjected to columoneaitography using to give pure compound
1.2(a-h).
(7S,11S,12S,E)-6-benzoyl-9-isobutyl-7-isopropyl-11,12-dimethoxy-6,7,9,10,11,12-hexahydr o
-2H-benzo[m][1,6,9]oxadiazacyclotetr adecin -8(5H)-one (1.2a):

? 2

%L
e

Molecular Formula: €H4,N,Os; Rf : 0.35 (3:7 ethyl acetate/hexanes); Solvent sysfam
column purification (1:3 ethyl acetate/hexaneskl¥i 60.5% (colourless semi solid}d NMR
(CDCls, 400 MHZz):6 ppm 7.46 (dJ = 6.73 Hz, 1H), 7.43-7.30 (m, 5H), 7.29-7.21 (m, 1HD4
(t,J=7.47 Hz, 1H), 6.79 (d] = 8.08 Hz, 1H), 5.85 (ddd = 15.6 Hz,J = 8.8 Hz,J = 2.4 Hz,
1H), 5.46 (d,J = 10.61 Hz, 1H), 5.19 (dd] = 15.65, 0.69 Hz, 1H), 4.71 (s, 1H), 4.37 Jd;
0.71 Hz, 2H), 4.11 (dd] = 13.01, 2.77 Hz, 1H), 4.04-3.76 (m, 4H), 3.48-3.84 4H), 3.12 (s,
3H), 2.94 (ddJ = 14.62, 7.43 Hz, 1H), 2.67-2.52 (m, 1H), 2.28-2.4% (H), 1.10-0.97 (m,
12H); **C NMR (CDCE, 100 MHz): 172.2, 171.1, 155.2, 136.5, 129.2, 32828.1, 128.0,
127.8, 126.4, 124.9, 120.8, 110.7, 77.5, 65.0,,82, 57.1, 54.7, 45.9, 45.7, 28.8, 27.3, 20.3,
20.0, 19.9, 17.7; LRMS: (ES+) m/z = 523.3 (M+1)

(7S,11S,12S,E)-6-(4-chlor obenzoyl)-9-isobutyl-7-isopr opyl-11,12-dimethoxy-6,7,9,10,11,12-
hexahydr o-2H-benzo[m][1,6,9]oxadiazacyclotetr adecin-8(5H)-one (1.2b):

Molecular Formula: gH41CIN.Os; Ry : 0.4 (3:7 ethyl acetate/hexanes); Solvent system f
column purification (1:3 ethyl acetate/hexaneskli 65.0% (colourless semi solidjd NMR
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(CDCl;, 400 MHz): § ppm 7.46 (d;) = 7.38 Hz, 1H), 7.37 (dJ = 8.28 Hz, 2H), 7.33-7.22 (m,
3H), 7.04 (tJ = 7.47 Hz, 1H), 6.80 (d] = 8.07 Hz, 1H), 5.80 (ddd},= 16.0 Hz,J = 9.6 Hz,J =

2.4 Hz, 1H), 5.43 (d) = 10.60 Hz, 1H), 5.26 (d] = 15.85 Hz, 1H), 4.70 (s, 1H), 4.38 (s, 2H),
4.10 (dd,J = 12.97, 2.87 Hz, 1H), 4.02 (d= 16.36 Hz, 1H), 3.88 (dd),= 14.60, 7.58 Hz, 1H),
3.79 (dd,J = 16.39, 9.00 Hz, 2H), 3.43 (dd= 12.79, 10.68 Hz, 1H), 3.37 (s, 3H), 3.12 (s, 3H),
2.93 (dd,J = 14.58, 7.48 Hz, 1H), 2.64-2.51 (m, 1H), 2.19 (@& 13.59, 6.75 Hz, 1H), 1.10-
0.94 (m, 12H):*C NMR (CDCh, 100 MHz):& ppm 171.2, 170.8, 155.2, 135.3, 134.9, 128.3,
128.3, 128.1, 128.0, 127.7, 126.3, 125.0, 120.8,71164.9, 59.5, 57.3, 57.1, 54.7, 46.0, 45.7,
28.8, 27.3, 20.3, 20.0, 19.9, 17.7; LRMS: (ES+) mB57.2 (M+1)

(7S,11S,12S,E)- 7-benzyl-6-(4-fluor obenzoyl)-9-isobutyl-11,12-dimethoxy-6,7,9,10,11,12-
hexahydro-ZH-benzo[m] [1,6,9]oxadiazacyclotetr adecin-8(5H)-one (1.2¢):

OMe 7(©/

]Molecular Formula: GH41FN.Os; Re @ 0.4 (3:7 ethyl acetate/hexanes); Solvent system f

column purification (1:3 ethyl acetate/hexaneskeli 79.6% (colourless semi solidjH NMR
(CDCls, 400 MHz):8 ppm 7.45 (t]) = 6.64 Hz, 1H), 7.36-7.22 (m, 7H), 7.08-6.94 (m, 56180

(d, J = 8.00 Hz, 1H), 6.10 () = 7.68 Hz, 1H), 5.85 (dddl = 15.6 Hz,J = 8.8 Hz,J = 2.4 Hz,
1H), 5.38-5.27 (m, 1H), 4.70 (s, 1H), 4.40 J&; 1.67 Hz, 2H), 4.21 (d] = 16.41 Hz, 1H), 4.06
(dd,J = 12.90, 2.81 Hz, 1H), 3.91-3.71 (m, 3H), 3.43-3.82 ¢H), 3.27 (ddJ = 13.60, 7.21
Hz, 2H), 3.22-3.05 (m, 5H), 2.94 (ddl= 14.62, 6.70 Hz, 1H), 2.09-1.93 (m, 1H), 0.99-0.61 (
6H); *C NMR (CDCk, 100 MHz):5 ppm 170.9, 170.5, 155.1, 136.7, 132.1, 132.0,7,228.6,
128.6, 128.2, 128.2, 128.1, 127.7, 126.6, 126.5,0.2120.8, 115.1, 114.8, 110.7, 77.6, 65.0,
56.4, 57.0, 54.8, 52.5, 45.8, 45.6, 35.7, 29.63,280.2, 19.4; LRMS: (ES+) m/z = 589.3 (M+1)

(7S,11S,12S,E)-7-benzyl-6-(4-chlor obenzoyl)-9-isobutyl-11,12-dimethoxy-6,7,9,10,11,12-
hexahydr o-2H-benzo[m][1,6,9]oxadiazacyclotetr adecin-8(5H)-one (1.2d):
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Molecular Formula: gH41CIN.Os; Ry : 0.4 (1:3 ethyl acetate/hexanes); Solvent system f
column purification (1:3 ethyl acetate/hexaneskli 75.8% (colourless semi solidjd NMR
(CDCl3, 400 MHz ):6 ppm 7.46 (dJ = 6.64 Hz, 1H), 7.36-7.22 (m, 10H), 7.04 It 7.42 Hz,
1H), 6.94 (dJ = 8.36 Hz, 2H), 6.80 (d] = 7.96 Hz, 1H), 6.10 (tJ = 7.71 Hz, 1H), 5.85 (ddd,

= 15.2 Hz,J = 9.2 Hz,J = 2.4 Hz, 1H), 5.33 (dJ = 15.38 Hz, 1H), 4.70 (s, 1H), 4.40 (s, 2H),
4.21 (d,J = 16.44 Hz, 1H), 4.06 (ddl = 12.98, 2.57 Hz, 1H), 3.80 (m, 3H), 3.42-3.33 (m)A4H
3.31-3.06 (m, 7H), 2.95 (dd,= 14.55, 6.62 Hz, 1H), 2.08-1.93 (m, 1H), 0.95 (@, 6.50, 3.81
Hz, 6H); **C NMR (CDCk, 100 MHz):3 ppm 170.8, 170.5, 155.2, 136.7, 135.3, 134.4,81.29.
128.3,128.2,128.2, 127.9, 127.69, 126.7, 12&8,2, 120.9, 110.8, 77.6, 65.0, 59.5, 57.1, 54.9,
52.5, 45.8, 45.6, 35.7, 28.4, 20.2, 19.4; LRMS:{E%/z = 605.3 (M+1)

(7S,11S,12S,E)-6-(4-fluor obenzoyl)-7,9-diisobutyl-11,12-dimethoxy-6,7,9,10,11,12-
hexahydr o-2H-benzo[m][1,6,9]oxadiazacyclotetr adecin-8(5H)-one (1.2e):

S

Molecular Formula: H43FN,Os; Ry : 0.3 (1:4 ethyl acetate/hexanes); Solvent system f

010

Me

ey

column purification (1:4 ethyl acetate/hexaneskel¥i 82.1% (colourless semi solidd NMR
(CDCls, 400 MHZz):5 ppm 7.46 (dJ) = 7.26 Hz, 1H), 7.38 (dd] = 8.30, 5.41 Hz, 2H), 7.26 (s,
1H), 7.07 (m, 4H), 6.80 (d),= 8.08 Hz, 1H), 5.86 (d] = 7.28 Hz, 1H), 5.80(ddd} = 15.6 Hz,J

= 9.2 Hz,J = 2.8 Hz, 1H), 5.33-5.24 (m, 1H), 4.71 (s, 1H), 4(882H), 4.07 (dJ = 9.24 Hz,
2H), 3.95-3.73 (m, 3H), 3.37 (s, 4H), 3.12 (s, 3Bi2-2.94 (m, 1H), 2.17 (s, 1H), 1.75 d
6.81 Hz, 3H), 1.62-1.50 (m, 1H), 1.10-0.99 (m, 12K NMR (CDCk, 100 MHz):d ppm
171.4, 171.0, 155.2, 132.4, 132.4, 128.9, 128.8,31228.1, 127.7, 126.4, 125.1, 120.8, 115.3,
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115.0, 110.8, 77.6, 65.0, 59.4, 57.2, 54.8, 4%7],45.5, 38.7, 29.6, 28.4, 24.7, 23.3, 22.8, ,20.4
19.6; LRMS: (ES+) m/z = 555.3 (M+1)

(7S,11S,12S,E)-6-benzoyl-7,9-diisobutyl-11,12-dimethoxy-6,7,9,10,11,12-hexahydr o-2H
benzo[m][1,6,9]oxadiazacyclotetr adecin-8(5H)-one (1.2f):

(?)Me j/
v\/N\n/Ph

(o]

Molecular Formula: €H44N20s; R : 0.4 (1:3 ethyl acetate/hexanes); Solvent systgradlumn
purification (1:4 ethyl acetate/hexanes); Yield:®% (colourless semi solid)4 NMR (CDCl,
400 MHz):8 ppm 7.40 (m, 7H), 7.26-7.22 (m, 1H), 7.04Xt 7.44 Hz, 1H), 6.79 (d] = 8.01
Hz, 1H), 5.94-5.78 (m, 2H), 5.23 (@= 15.70 Hz, 1H), 4.72 (s, 1H), 4.37 (s, 2H), 4.1134(f,
2H), 3.95 (ddJ = 14.52, 7.92 Hz, 1H), 3.86 (dd,= 16.49, 8.92 Hz, 1H), 3.77 (dd,= 10.28,
1.73 Hz, 1H), 3.43 (dd] = 12.90, 10.50 Hz, 1H), 3.38 (s, 3H), 3.13 (s, 3H992dd,J = 14.59,
6.59 Hz, 1H), 2.22-2.09 (m, 1H), 1.84 (dd; 8.38, 5.47 Hz, 1H), 1.78-1.69 (m, 2H), 1.59 (dd,
= 13.09, 6.61 Hz, 2H), 1.12-0.99 (m, 13HJC NMR (CDCk, 100 MHz):5 ppm 171.9, 171.5,
155.3, 136.4, 129.3, 128.3, 128.1, 128.0, 127.6,61.2126.5, 125.0, 120.8, 110.8, 77.6, 65.1,
59.4, 57.2, 49.6, 45.6, 45.4, 38.7, 28.3, 24.64,22.8, 20.5, 19.6; LRMS: (ES+) m/z = 537.4
(M+1)

(7S,11S,12S,E)- 7-sec-butyl-6-(4-fluor obenzoyl)-9-isobutyl-11,12-dimethoxy-6,7,9,10,11,12-
hexahydr o-2H-benzo[m][1,6,9]oxadiazacyclotetr adecin-8(5H)-one (1.29):

Molecular Formula: gH43FN,Os; Ry @ 0.3 (1:4 ethyl acetate/hexanes); Solvent system f

column purification (1:4 ethyl acetate/hexaneskl¥i 67.5% (colourless semi solid}i NMR

(CDCls, 400 MHz):6 ppm 7.46 (dJ = 7.43 Hz, 1H), 7.35 (dd] = 8.25, 5.44 Hz, 2H), 7.26 (dd,
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J=19.00, 5.47 Hz, 1H), 7.13-7.00 (m, 3H), 6.79J¢ 8.08 Hz, 1H), 5.85 (ddd,= 15.6 Hz,J =

9.2 Hz,J = 2.4 Hz, 1H), 5.48 (dJ = 10.71 Hz, 1H), 5.21 (d] = 15.81 Hz, 1H), 4.69 (s, 1H),
4.37 (s, 2H), 4.10 (dd} = 12.98, 2.82 Hz, 1H), 4.02 (d,= 16.17 Hz, 1H), 3.93 (dd, = 14.61,
7.44 Hz, 1H), 3.86-3.75 (m, 2H), 3.43 (ddr 12.75, 10.64 Hz, 1H), 3.37 (s, 3H), 3.12 (s, 3H),
2.92 (ddJ = 14.64, 7.54 Hz, 1H), 2.43-2.30 (m, 1H), 2.19 (m)1H51-1.40 (m, 1H), 1.24-1.18
(m, 1H), 1.06 (tJ = 7.01 Hz, 6H), 1.00-0.92 (m, 6H}*C NMR (CDCk, 100 MHz): 3 ppm
171.3, 171.0, 155.2, 132.6, 132.6, 128.7, 128.8,312128.1, 127.8, 126.3, 124.9, 120.8, 115.2,
115.0, 110.7, 77.6, 64.9, 59.5, 56.4, 56.3, 54671,445.8, 33.3, 28.8, 23.8, 20.3, 19.9, 16.1,
11.1; LRMS: (ES+) m/z = 555.3 (M+1)

(7S,11S,12S,E)- 7-sec-butyl-6-benzoyl-9-isobutyl-11,12-dimethoxy-6,7,9,10,11,12-hexahydr o-
2H-benzo[m][1,6,9]oxadiazacyclotetr adecin-8(5H)-one (1.2h):

K/\/

e b
e

Molecular Formula: H4N20s; Rs: 0.3 (1:4 ethyl acetate/hexanes); Solvent systenedlumn
purification (1:4 ethyl acetate/hexanes); Yield:388 (colourless semi solid}d NMR (CDCl,
400 MHz):8 ppm 7.46 (dJ = 7.27 Hz, 1H), 7.43-7.30 (m, 5H), 7.25 (db= 10.14, 2.65 Hz,
1H), 7.04 (tJ = 7.45 Hz, 1H), 6.79 (d] = 8.03 Hz, 1H), 5.85 (ddd,= 15.2 Hz,J = 8.8 Hz,J =
2.8 Hz, 1H), 5.50 (dJ = 10.74 Hz, 1H), 5.16 (d] = 15.95 Hz, 1H), 4.70 (s, 1H), 4.35 (s, 2H),
4.11 (dd,J = 12.95, 2.83 Hz, 1H), 3.98 (dd,= 14.41, 7.57 Hz, 2H), 3.88-3.77 (m, 2H), 3.43
(dd,J = 12.78, 10.53 Hz, 1H), 3.37 (s, 3H), 3.12 (s, 3H932dd,J = 14.61, 7.53 Hz, 1H), 2.44-
2.32 (m, 1H), 2.27-2.13 (m, 1H), 1.55-1.44 (m, 1HR5-1.18 (m, 1H), 1.07 (8 = 6.49 Hz,
6H), 0.97 (dd, = 6.57, 5.23 Hz, 6H)!*C NMR (CDCE, 100 MHz):5 ppm 172.2, 171.1, 155.2,
136.5, 129.1, 128.3, 128.0, 128.0, 127.7, 126.4,8220.7, 110.7, 77.5, 64.9, 59.4, 56.2, 56.2,
54.7,46.1, 45.7, 33.3, 28.8, 23.7, 20.3, 19.91,1H1.1; LRMS: (ES+) m/z = 537.3 (M+1)
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V) General Experimental procedures of Macrocycle 1.3

2.3 —>»

Ph 3.3(a-d) Ph

Ph

Et

Me
Cyclopropyl

N
~COPh
Syo(a-d) PN 3.4(a-d) Ph 1.3(a-d)

1. PhCOCI, DCM

N02 rt
2. Allylbromide,
" .
_‘\\OMe
NaH, TBAI, THF,
o NH, O0°Ctort
MeO 3. Zn/AcOH, EtOH,
23 0°Cto RT

Ph
N-allyl-N-((2S,35)-3-(2-aminophenyl)-2,3-dimethoxypr opyl)benzamide (3.2):

To a suspension @3 (2.0 g, 8.32 mmol) in DCM (20 mL), benzoyl chlaidl.75 g, 12.48
mmol) was added at 0 °C and allowed to stir forib.After completion of the reaction, reaction
mixture was quenched with sodium bicarbonate smiuil5 mL), concentrated, and extracted
with DCM (3 X 20 mL). Combined organic layer wasshead with brine, dried over anhydrous
sodium sulfate, filtered and concentrated to leaverude oil, which was purified by column
chromatography to give pure compound.

To suspension of above compound (1.0 g, 2.9 mmotiry THF, 60%NaH (348 mg, 14.5
mmol), allyloromide (1.25 mL, 14.5 mmol) and TBAIQ.7 mg, 0.029 mmol) were added at O
°C, allowed to stir for 12 h. After completion thmeaction mixture was quenched by using

ammonium chloride solution (5 mL) and extractedhwi&tOAc (3 X 25 mL). Combined organic
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layer was washed with brine, dried over anhydradiusn sulfate, filtered and concentrated to
leave a crude oil, which was subjected next reaatithout further purification.

To a suspension obove compoundl.5 g, 3.91 mmol) in EtOH (10 mL), Zn (5.07g, 78.0
mmol), AcOH (1.0 mL, 19.55 mmol) was added at Oat@ allowed to stir the reaction mixture
for 0.5 h. After completion of the reaction mixtweas passed through celite and concentrated, to
leave a crude oil, which was purified by columnashatography (2:3 ethyl acetate/hexane) to

give the pure compourii2.

Molecular Formula: @H26N-Os; Rs : 0.25 (2:3 ethyl acetate/hexandi NMR (CDCk, 400
MHz): 7.28 (m, 5H), 7.13 (m, 2H), 6.83-6.47 (m, 289)93-5.56 (m, 1H), 5.11 (m, 2H), 4.42-
3.75 (m, 6H), 3.66-3.13 (m, 8H}*C NMR (CDCk, 100 MHz): 5 ppm 172.2, 145.6, 136.5,
133.3,129.5,129.0, 128.7, 128.3, 128.1, 126.8,21217.8, 117.2, 116.5, 85.0, 81.3, 60.2, 57.0,
57.0, 53.2, 47.7; LRMS: (ES+) m/z = 355.2 (M+1)

O,
ji Y\NHFmoc

FmocHN COOH
3.6

[
EDCI, CH4CN,

Compound Sy(a-d):

To a suspension 82 (0.1 mmol) in Acetonitrile (10 mL)3.6 (0.15 mmol), EDEHCI
(0.15 mmol) were added at room temperature anavatlao stirred for 3 h. After completion of
the reaction mixture was quenched with sodium bimaate solution (5 mL), concentrated, and
extracted with ethyl acetate (3 X 20 mL). Combimeganic layer was washed with brine, dried
over anhydrous sodium sulfate, filtered and correg¢ed to leave a crude oil, which was purified

by column chromatography to give the pure compdbp@-d).

(9H-fluoren-9-yl)methyl (S)-1-(2-((1S,2S)-3-(N-allylbenzamido)-1,2-dimethoxypr opy!)
phenylamino)-3-methyl-1-oxobutan-2-ylcar bamate (Syoa):
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N\[&o

Ph

Molecular Formula: GH4sN3Og; Rf : 0.25 (3:7 ethyl acetate/hexanes); Solvent sysfem
column purification (3:7 ethyl acetate/hexanes)glti 89% (colourless liquid)’!H NMR
(CDCl, 400 MHZz):8 ppm 9.75 (s, 1H), 8.30 (d,= 6.40 Hz, 1H), 7.76 (d) = 7.42 Hz, 2H),
7.62 (d,J = 7.17 Hz, 2H), 7.47-7.24 (m, 10H), 7.14 (m, 2H),A8B50 (m, 2H), 5.25-5.03 (m,
2H),4.37 (m, 5H), 3.98 (m, 4H), 3.52-3.01 (m, 8BI¥7-2.19 (m, 1H), 1.11-0.93 (m, 6HJC
NMR (CDCl, 100 MHz):6 ppm 172.3, 169.4, 156.4, 143.8, 141.2, 136.1,2,3®9.6, 128.9,
127.7, 127.0, 127.0, 126.3, 125.2, 125.0, 124.1,9,219.9, 117.4, 85.5, 83.6, 67.0, 61.1, 60.3,
57.3,53.5, 47.2, 30.9, 19.4, 17.4, 14.1; LRMS:HE%/z = 676.4 (M+1)

(9H-fluoren-9-yl)methyl (S)-1-(2-((1S,2S)-3-(N-allylbenzamido)-1,2-dimethoxypr opyl)
phenylamino)-1-oxo-3-phenylpropan-2-ylcar bamate (Syb):

Ph

Molecular Formula: ¢sH4sN3Os; Ry : 0.26 (3:7 ethyl acetate/hexane); Solvent systamedlumn
purification (3:7ethyl acetate/hexanes); Yield-®®(colourless liquid);*H NMR (CDCk, 400
MHz) 6 ppm 9.72 (s, 1H), 8.31 (d,=7.49 Hz, 1H), 7.75 (d) = 7.32 Hz, 2H), 7.53 (m, 2H),
7.43-7.07 (m, 17H), 5.98-5.78 (m, 1H), 5.69-5.47 {id), 5.06 (d,J = 11.30 Hz, 2H), 4.79-4.62
(m, 1H), 4.49 (s, 1H), 4.31 (s, 1H), 4.13 (m, 3BI6 (m, 3H), 3.77-3.62 (m, 1H), 3.41-3.25 (m,
2H), 3.15 (m, 8H)**C NMR (CDC}, 100 MHz):3 ppm 172.3, 171.1, 169.1, 169.0, 155.9, 143.7,
141.2, 136.7, 136.7, 136.1, 133.2, 129.7, 129.9,02128.6, 128.5, 128.3, 127.7, 127.0, 126.9,

S47



126.8, 126.3, 125.2, 125.0, 124.2, 122.0, 119.9,3,1117.3, 85.8, 85.8, 83.4, 67.1, 60.3, 57.2,
56.9, 53.5, 53.5, 47.7, 47.1, 38.1; LRMS: (ES+) mi24.4 (M+1)

(9H-fluoren-9-yl)methyl (9)-1-(2-((1S,25)-3-(N-allylbenzamido)-1,2-dimethoxypr opyl)

phenylamino)-4-methyl-1-oxopentan-2-ylcar bamate (S;oC):

O -
Y\NHFmoc

Ph

Molecular Formula: ¢&H47N3Og; Rs: 0.3 (3:7 ethyl acetate/hexanes); Solvent systenedlumn
purification (3:7 ethyl acetate/hexanes); Yield485. (colourless liquid);"H NMR (CDCk, 400
MHz): & ppm 9.75 (s, 1H), 8.29 (d,=7.86 Hz, 1H), 7.77 (d] = 7.35 Hz, 2H), 7.62 (d] = 7.27

Hz, 2H), 7.47-7.2¢m, 10H), 7.19 (dJ = 6.91 Hz, 1H), 7.11 (d] = 7.34 Hz, 1H), 5.86-5.73 (m,
1H), 5.73-5.57 (m, 1H), 5.26-5.03 (m, 2H), 4.5874(th, 1H), 4.47-4.18 (m, 4H), 4.03 (m, 3H),
3.75 (s, 1H), 3.49-3.37 (m, 1H), 3.26 (m, 6H), 11989 (m, 4H), 1.65-1.50 (m, 1H), 0.99 (m,
6H); 1*C NMR (CDCE, 100 MHz):3 ppm 172.3, 170.5, 156.2, 143.8, 141.2, 136.8,113&2.2,
129.7, 129.6, 129.0, 127.1, 127.0, 127.0, 125&8,21 125.1, 124.2, 122.1, 119.1, 117.4, 85.6,
83.5, 66.9, 60.4, 57.2, 54.6, 53.6, 47.5, 47.19,424.8, 23.1, 21.8; LRMS: (ES+) m/z = 690.4
(M+1)

(9H-fluor en-9-yl)methyl (2S,3R)-1-(2-((1S,25)-3-(N-allylbenzamido)-1,2-dimethoxypropyl)
phenylamino)-3-methyl-1-oxopentan-2-ylcar bamate (Syyd):
/\:/

o :
Y\NHFmoc
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Molecular Formula: GH47N30s; Rr: 0.3 (3:7 ethyl acetate/hexanes);Solvent systencdtumn
purification (3:7 ethyl acetate/hexanes); Yield-188 (colourless liquid)*H NMR (CDCk, 400
MHz): & ppm 9.78 (s, 1H), 8.35 (d,= 7.42 Hz, 1H), 7.77 (d) = 7.42 Hz, 2H), 7.63 (d] =
7.20 Hz, 2H), 7.47-7.27 (m, 11H), 7.18 (s, 1H),17(&, 1H), 5.85-5.56 (m, 2H), 5.25-5.02 (m,
2H), 4.60-4.44 (m, 1H), 4.30 (m, 4H), 3.98 (m, 3B)B7-3.72 (m, 1H), 3.55-3.36 (m, 1H), 3.27
(m, 7H), 2.19-2.06 (m, 1H), 1.91-1.73 (m, 1H), 1647 (m, 1H), 1.26 (s, 1H), 1.10-0.86 (m,
6H); 1*C NMR (CDCE, 100 MHz):5 ppm 172.3, 169.4, 156.3, 143.8, 143.8, 141.2,81366.1,
133.2, 129.7, 129.0, 128.4, 127.7, 127.0, 127.6,312125.2, 125.1, 124.1, 121.7, 119.9, 117.3,
85.4, 83.5, 67.0, 60.7, 60.4, 57.3, 53.5, 47.41,437.5, 24.5, 15.7, 11.7; LRMS: (ES+) m/z =
690.4 (M+1)

Ry
< o N
o
NHFmoc H/m

NH 1. ?tBu THF, |
| OMe
,\\\OMeH 2. Allylbromide, \ H
Et,N, MeOH,
" O\\\‘ N\fo reflux N\fo
e
oh Sp@d) 7N

Compound Sz(a-d):

To a suspension of compouBgh(a-d) (0.1 mmol) in THF (10 mL), DBU (0.15 mmol) was
added and stirred the reaction mixture for 5 mifte’Acompletion of the reaction, reaction
mixture concentrated and which was purified by oolichromatography.

To a suspension of above compound (0.1 mmadije®H (10 mL), allyloromide (0.5 mmol)
and triethylamine (0.5 mmol) were added and allowedeflux for 12 h. Concentrated the
reaction mixture and purified by the column chroogaaphy to give the pure compouSBgh(a-
d).

N-allyl-N-((2S,39)-3-(2-((S)-2-(allylamino)-3-methylbutanamido)phenyl)-2,3-
dimethoxypropyl) benzamide (Sza):
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Molecular Formula: @H3oN3O4; Rf: 0.25 (3:7 ethyl acetate/hexanes); Solvent sysfem
column purification (3:7 ethyl acetate/hexanes)eltti 65.8% (colourless liquid)}H NMR
(CDCl3, 400 MHz): 6 ppm 10.25 (s, 1H), 8.39 (d= 8.18 Hz, 1H), 7.36 (m, 7H), 7.25-7.05 (m,
1H), 6.03-5.60 (m, 1H), 5.13 (m, 4H), 4.44-4.32 (iHl), 4.12-3.82 (m, 2H), 3.76-3.52 (m, 1H),
3.51-2.99 (m, 11H), 2.21 (s, 1H), 1.11-0.85 (m, 8¢ NMR (CDCEk, 100 MHz):5 ppm 172.7,
172.1, 136.3, 133.3, 129.4, 128.8, 128.3, 126.3,71222.0, 117.3, 116.2, 85.4, 82.6, 68.6, 62.0,
60.4, 57.1, 53.2, 59.1, 31.6, 29.6, 19.8, 18.1; IRKES+) m/z = 494.3 (M+1)

N-allyl-N-((2S,39)-3-(2-((S)-2-(allylamino)-3-phenyl pr opanamido)phenyl)-2,3-
dimethoxypropyl)benzamide (Sgb):

_-Ph
O -
Y
Y
NH

~OM e(\
N YO

Ph

MeO™

Molecular Formula: gHsgN3O4 ; R : 0.25 (3:7 ethyl acetate/hexanes); Solvent sydtam
column purification (3:7 ethyl acetate/hexanes)elti 70.1% (colourless liquid)*H NMR
(CDCl3, 400 MHz): 6 ppm 10.35 (s, 1H), 8.47-8.31 (m, 1H), 7.29 (m, },805-5.57 (m, 2H),
5.33-4.93 (m, 4H), 4.41-4.26 (m, 1H), 4.16-3.77 &H), 3.76-3.60 (m, 1H), 3.22 (m, 14HjC
NMR (CDCl, 100 MHz):4 ppm 172.5, 172.2, 136.3, 133.3, 130.2, 129.5,11228.3, 128.2,
126.7, 126.3, 123.8, 122.1, 117.2, 116.1, 85.85,8@4.2, 60.4, 57.0, 53.3, 51.0, 47.3, 39.2;
LRMS: (ES+) m/z = 542.3 (M+1)

N-allyl-N-((2S,39)-3-(2-((2S,3R)-2-(allylamino)-3-methylpentanamido)phenyl)-2,3-
dimethoxypropyl)benzamide (Szd):
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NYO

Ph

Molecular Formula: gHiN3O4; Rs (solvent system): 0.20 (3:7 ethyl acetate/hexarslent
system for column purification (3:7 ethyl acetagedhnes); Yield- 68.3% (colourless liquidy
NMR (CDCk, 400 MHz):3 ppm 10.25 (s, 1H), 8.40 (d,= 8.20 Hz, 1H), 7.37 (s, 6H), 7.24-
7.17 (m, 1H), 7.15-6.87 (m, 1H), 6.04-5.59 (m, 26114 (m, 4H), 4.48-4.30 (m, 1H), 4.11-3.80
(m, 3H), 3.77-3.56 (m, 1H), 3.24 (m, 10H), 2.006L(@, 1H), 1.31-1.15 (m, 1H), 1.03 @=
6.92 Hz, 3H), 0.92 (dJ = 6.84 Hz, 3H);"*C NMR (CDC}, 100 MHz):d ppm 172.6, 172.1,
136.3, 133.3, 129.5, 129.4, 129.4, 128.8, 128.8,312123.4, 122.0, 117.3, 116.3, 85.4, 82.6,
77.4,67.8,60.4,57.1,53.3,51.9, 47.1, 38.22,26.1; LRMS: (ES+) m/z = 508.3 (M+1)

Ry R1 O
OY\
H |
NH
| _RiCOCL
‘\\\OMGH DCM rt \OMEK\
WS N
MeO \[4
Ph
Szo(a-d) 3.4(a- d)

Compound 3.4(a-d):

To a suspension 8f(a-d) (0.1 mmol) in DCM (10 mL), acid chloride (0.15 mihwas
added at 0 °C and allowed to stir for 5 min. Aftmmpletion of the reaction mixture was
guenched with sodium bicarbonate solution (5 mbhoentrated, and extracted with DCM (3 X
20 mL). Combined organic layer was washed withdyriafried over anhydrous sodium sulfate,
filtered and concentrated to leave a crude oil,clwhwas purified by column chromatography to
give pure compound.4(a-d).
N-allyl-N-((S)-1-(2-((1S,25)-3-(N-allylbenzamido)-1,2-dimethoxypr opyl) phenylamino)-3-
methyl-1-oxobutan-2-yl)benzamide (3.4a):
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Molecular Formula: @H43N30s, R : 0.40 (2:3 ethyl acetate/hexanes), Solvent sydi@m
column purification (2;3 ethyl acetate/hexanes)elti82.6% (white solid)’H NMR (CDCl,
400 MHz):6 ppm 9.70 (s, 1H), 8.17-7.95 (m, 1H), 7.38 (m, L2ZH20-6.96 (m, 2H), 5.85-5.56
(m, 2H), 5.26-5.03 (m, 2H), 5.00-4.65 (m, 2H), 4484 (m, 1H), 3.97 (m, 6H), 3.36 (m, 9H),
2.62-2.44 (m, 1H), 1.08-0.80 (m, 6HfC NMR (CDCk, 100 MHz):5 ppm 173.2, 172.2, 168.4,
136.3, 133.9, 133.2, 129.9, 129.4, 129.1, 128.8,312126.7, 126.3, 124.4, 123.1, 117.3, 83.7,
82.6, 65.2, 62.1, 60.5, 57.1, 53.4, 47.2, 33.41,3%6.8, 19.9, 18.6, 15.8, 13.3; LRMS: (ES+) m/z
=598.4 (M+1)

N-allyl-N-((2S,39)-3-(2-((S)-2-(N-allyl pr opionamido)-3-phenylpr opanamido)phenyl)-2,3-
dimethoxypr opyl)benzamide (3.4b):

Ph

Molecular Formula: €H43N3Os, Ri : 0.45 (2:3 ethyl acetate/hexanes), Solvent sysi@m
column purification (2:3 ethyl acetate/hexanes)el®i83.8% (white solid)’H NMR (CDCl,
400 MHz):3 ppm 9.50 (s, 1H), 8.36-8.04 (m, 1H), 7.57-6.96 {#H), 5.90-5.51 (m, 2H), 5.44-
4.97 (m, 5H), 4.45-4.22 (m, 1H), 3.96 (s, 5H), 33787 (m, 3H), 3.16 (m, 8H), 2.50-2.20 (m,
2H), 1.09 (t,J = 7.27 Hz, 3H);13C NMR (CDCE, 100 MHz):0 ppm 174.8, 172.2, 168.6, 137.9,
136.3, 134.4, 133.2, 129.1, 128.6, 128.4, 128.8,212126.3, 126.3, 124.0, 122.2, 117.4, 117.0,
85.0, 83.0, 77.4, 60.3, 60.3, 57.0, 48.7, 47.16,3%6.7, 9.2; LRMS: (ES+) m/z = 598.4 (M+1)
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N-allyl-N-((2S,39)-3-(2-((S)-2-(N-allylacetamido)-4-methylpentanamido)phenyl)-2,3-
dimethoxypr opyl)benzamide (3.4c):

Molecular Formula: gH3N30s, R: (solvent system): 0.35 (3:7 ethyl acetate/hexarg&slyent
system for column purification (2:3 ethyl acetagfines); Yield-79.4% (white solid¥d NMR
(CDClz, 400 MHz):d ppm 9.60 (s, 1H), 8.43-8.28 (m, 1H), 7.38 (s, 7HR3-7.00 (m, 2H),
5.96-5.61 (m, 2H), 5.47-5.32 (m, 1H), 5.20 (M, 5#%14-4.29 (m, 1H), 4.27-3.84 (m, 5H), 3.80-
3.65 (m, 1H), 3.62-3.43 (m, 1H), 3.28 (m, 7H), 2(883H), 2.10-1.87 (m, 2H), 1.77-1.50 (m,
4H), 0.97 (m, 6H);**C NMR (CDCEk, 100 MHz): 3 ppm 172.2, 172.0, 169.5, 136.2, 134.8,
133.2, 129.6, 128.7, 128.4, 126.3, 123.8, 121.8,411116.9, 85.5, 83.3, 60.4, 57.3, 56.4, 53.3,
53.3, 48.5, 47.2, 37.3, 24.9, 24.3, 22.7, 22.0; IRKES+) m/z = 550.3 (M+1)

N-allyl-N-((2S,39)-3-(2-((2S,3R)-2-(N-allylcyclopr opanecar boxamido)-3-methylpentan
amido)phenyl)-2,3-dimethoxypr opyl)benzamide(3.4d):

Ph

Molecular Formula: gHssN3Os, R : 0.40 (2:3 ethyl acetate/hexanes), Solvent sydi@mm
column purification (2:3ethyl acetate/hexanes);|¥i85.2% (white solid)'H NMR (CDCk, 400
MHz): & ppm 9.50 (s, 1H), 8.15-7.96 (m, 1H), 7.53-7.19 {id), 7.17-6.87 (m, 1H), 6.02-5.61
(m, 2H), 5.35-5.05 (m, 4H), 4.97-4.73 (m, 1H), 4(39 3H), 3.97 (s, 3H), 3.84-3.60 (m, 1H),
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3.30 (M, 7H), 2.25-2.08 (m, 1H), 1.77 (m, 1H), £5B37 (m, 1H), 0.94 (m, 9H), 0.76 (M, 2H);
3C NMR (CDCE, 100 MHz):& ppm 174.9, 172.2, 168.6, 136.3, 135.1, 133.3,32826.3,
124.2, 122.9, 122.9, 117.3, 116.2, 83.6, 82.5,,6072, 57.0, 53.3, 47.0, 46.6, 32.9, 24.6, 15.7,
12.0, 10.7, 8.8, 8.5, 8.2; LRMS: (ES+) m/z = 57@/M-1)

R O R Q
o. X )J\ O, ~ J\
N R2 N R2
NH
NH v G-Il (10 mol%)
— > ove
.\\\OMGK\ DCM, reflux wOMe
W N O \ N
MeO" \[7 MeO" ~coph
34@@-d) N 1.3(a-d)

Macrocycle 1.3(a-d):

To above bisallyl compoun@.4(a-d) (0.1 mmol) in dry dichloromethane (50 mL) under
nitrogen atmosphere and Grubb&® generation catalyst (0.01 mmol) was added andiceac
mixture was heated to 40 °C for 24 h. After conipletof the reaction, reaction mixture was

concentrated and subjected to column chromatogrepbive pure product.3(a-d).

((35,11S5,12S,Z/E)-3-isopr opyl-11,12-dimethoxy-2-0x0-2,3,11,12-tetr ahydr obenzo[ m][1,4,9]
triazacyclotetradecine-4,9(1H,5H,8H,10H)-diyl)bis(phenylmethanone) (1.3a):

Molecular Formula: €H3gN30s; R: 0.3 (2:3 ethyl acetate/hexane); Solvent systemtdtumn
purification (2:3ethyl acetate/hexanes); Yield-78#tite semi solid);'H NMR (CDCk, 400
MHz): & ppm 9.16-8.54 (m, 1H), 8.26-6.82 (m, 18H), 6.2445(m, 1H), 5.71-4.62 (m, 2H),
4.60-3.72 (m, 7H), 3.68-2.80 (m, 11H), 2.78-2.37 @H), 1.19 (ddJ = 31.69, 25.73 Hz, 6H);
3C NMR (CDCk, 100 MHz):6 ppm 172.6, 172.3, 167.5, 136.4, 135.4, 130.2,52829.3,
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128.7, 128.3, 127.2, 126.6, 125.0, 90.1, 80.5,,65063, 59.3, 57., 54.8, 48.7, 41.3, 29.6, 27.1,
20.0, 18.5; LRMS: (ES+) m/z = 570.3 (M+1)

(3S,11S5,12S,Z/E)-9-benzoyl-3-benzyl-11,12-dimethoxy-4-pr opionyl-3,4,5,8,9,10,11,12-
octahydrobenzo[m][1,4,9]triazacyclotetr adecin-2(1H)-one (1.3b):

Molecular Formula: €HsgN3O0s; R : 0.3 (2:3 ethyl acetate/hexane); Solvent systemtdtumn
purification (2:3ethyl acetate/hexanes); Yield-84#tite semi solid);'H NMR (CDCk, 400
MHz): 3 ppm 9.57-8.88 (m, 1H), 8.54-7.93 (m, 1H), 7.6976(fh, 14H), 6.21-5.52 (m, 2H),
4.40-3.66 (m, 4H), 3.33 (m, 11H), 2.63-2.10 (m, 3BP2 (d,J = 6.49 Hz, 4H);*C NMR
(CDCls, 100 MHz):6 ppm 173.9, 173.0, 172.4, 137.0, 136.9, 136.4,9,383.5, 129.5, 129.3,
129.1, 128.8, 128.4, 127.0, 126.6, 124.4, 121.5%5,K1.7, 77.2, 62.7, 60.0, 56.8, 33.9, 31.8,
29.6, 25.7, 22.6, 14.0, 9.2; LRMS: (ES+) m/z = 3704+1)

(3S,11S,12S,Z/E)-4-acetyl-9-benzoyl-3-isobutyl-11,12-dimethoxy-3,4,5,8,9,10,11,12-
octahydrobenzo[m][1,4,9]triazacyclotetr adecin-2(1H)-one (1.3c):

Molecular Formula: H39N30s; Rs: 0.3 (2:3 ethyl acetate/hexanes); Solvent systemedlumn
purification (2:3ethyl acetate/hexanes); Yield-7¢@hite semi solid);'H NMR (CDCk, 400
MHz): & ppm 9.60-8.98 (m, 1H), 8.66-7.97 (m, 1H), 7.6436/m, 8H), 6.32-5.33 (m, 3H), 4.39-
4.17 (m, 1H), 4.15-3.77 (m, 3H), 3.72-2.98 (m, 8RIB3 (s, 4H), 1.99-1.84 (m, 1H), 1.84-1.67
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(m, 1H), 1.69-1.46 (m, 2H), 1.11-0.90 (m, 6HJC NMR (CDCk, 100 MHz): 5 ppm 173.2,
172.4, 170.8, 170.3, 169.5, 167.8, 136.5, 135.8,713130.7, 129.8, 129.5, 129.1, 128.3, 128.0,
127.3, 126.6, 124.4, 121.7, 90.8, 81.7, 81.0, 68043, 60.2, 60.1, 59.0, 57.7, 56.8, 55.0, 53.7,
53.5, 49.2, 44.8, 40.5, 37.3, 36.1, 31.8, 31.76,289.3, 29.2, 24.6, 24.6, 23.1, 22.7, 22.1, 21.7,
14.0; LRMS: (ES+) m/z = 522.3 (M+1)

(35,11S,12S,Z/E)-9-benzoyl-3-sec-butyl-4-(cyclopr opanecar bonyl)-11,12-dimethoxy-
3,4,5,8,9,10,11,12-octahydr obenzo[m][1,4,9]triazacyclotetra  decin-2(1H)-one (1.3d):

Molecular Formula: gH4i1N30s; R: 0.2 (1:1 ethyl acetate/hexanes); Solvent systemedlumn
purification (2:3ethyl acetate/hexanes); Yield-7{%hite semi solid);'"H NMR (CDCk, 400
MHz): & ppm 9.43-8.84 (m, 1H), 8.27-7.91 (m, 1H), 7.5147(&, 7H), 7.23-6.75 (m, 2H), 6.20-
5.62 (m, 2H), 5.17-4.50 (m, 2H), 4.47-3.73 (m, 6BIB0 (d,J = 76.44 Hz, 9H), 2.52-2.14 (m,
2H), 2.02-1.77 (m, 1H), 1.27 (d,= 7.18 Hz, 4H), 1.13-0.79 (m, 12HYC NMR (CDCE, 100
MHz): d ppm 173.6, 173.1, 172.5, 136.6, 135.8, 133.2,11329.6, 128.3, 127.2, 126.6, 124.5,
122.8, 90.6, 81.6, 77.2, 66.4, 61.0, 42.6, 29.65,220.5, 16.0, 14.1, 11.7, 11.5, 8.4; LRMS:
(ES+) m/z = 548.3 (M+1)
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vi) General Experimental procedures of Macrocycle 1.4

Ph
p-F-CgH,
Cyclopropyl
Me

1.4(a-d)

1. Allylboromide,NaH,
DMF, 0°C to rt
2. PTSA, H,0O,THF, reflux

Y

OH 3. Mel, NaH, DMF, -78 °C
4. Zn/AcOH, EtOH,
23 0°Ctort
(2-((1S,25)-3-(allyloxy)-1,2-dimethoxypropyl)aniline (Sz):
To a suspension @m (500 mg, 1.97 mmol) in dry DMF (10 mL), 60% NaH(® mg, 3.95
mmol) was added at 0 °C and allowed to stir fon80 then added allylboromide (0.35 mL, 3.95

mmol). After completion of the reaction, reactionixtare was quenched with ammonium

chloride solution (5 mL), and extracted with Etlagetate (3 X 20 mL). Combined organic layer
was washed with brine, dried over anhydrous sodiulfate, filtered and concentrated to leave a
crude oil, which was subjected to next reactiorhaut further purification.

To suspension of above compound (500 mg, 1.71ImmdHF, PTSA (880 mg, 5.12 mmol)
and water 1 mL were added, allowed to reflux fdr. @\fter completion of the reaction, reaction
mixture was quenched with sodium bicarbonate smufilO mL), and extracted with Ethyl

acetate (3 X 20 mL). Combined organic layer washadswith brine, dried over anhydrous
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sodium sulfate, filtered and concentrated to leaverude oil, which was subjected to next
reaction without further purification.

To a suspension of nitro compound (400 mg, 1.58 hmdMF (10 mL), Mel (0.9 mL, 15.8
mmol) and 60% NaH (227.5 mg, 9.48 mmol) were aduddl °C and allowed to stir the reaction
mixture for 0.5 h. After completion of the reactioreaction mixture was quenched with
ammonium chloride solution (5 mL), and extractethwikthyl acetate (3 X 20 mL). Combined
organic layer was washed with brine, dried overydnbus sodium sulfate, filtered and
concentrated to leave a crude oil, which was stdjedo next reaction without further
purification.

To a suspension of above compound (500 mg, mm8l) in EtOH (10 mL), Zn (2.3 g, 35.58
mmol), AcOH (0.5 mL, 8.9 mmol) was added at 0 °@ ahowed to stir the reaction mixture for
0.5 h. After completion of the reaction, reactiornixture was passed through celite and
concentrated, to leave a crude oil, which was pdiby column chromatography to give the
pure compounés;.

Molecular Formula: €H>1NOs; Rs (solvent system): 0.2 (1:4 ethyl acetate/hexane)yeht
system for column purification (1:4 ethyl acetated@ines); Yield- 65% for 4 steps LRMS: (ES+)
m/z = 252.1 (M+1)

O,
R1 Y\NHFmoc

FmocHN COOH

EDCI, CH3CN,
rt

Compound Szy(a-d):
Experimental procedure as per ref. compo8sth-d)

(9H-fluoren-9-yl)methyl (S)-1-(2-((1S,2S)-3-(allyloxy)-1,2-dimethoxypropyl) phenylamino)-
3-methyl-1-oxobutan-2-ylcarbamate (Ssya):
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\:/

5 z
Y\NH Fmoc

NH

Molecular Formula: €H4oN2Os; R : 0.4 (1:4 ethyl acetate/hexanes); Solvent systgmadlumn
purification (1:4 ethyl acetate/hexanes); Yield538.(white solid);’H NMR (CDCk, 400 MHz):

§ ppm 8.22 (dJ = 8.05 Hz, 1H), 7.76 (d] = 7.42 Hz, 2H), 7.62 (d] = 7.32 Hz, 2H), 7.44-7.27
(m, 5H), 7.20 (dJ = 7.42 Hz, 1H), 7.09 (t) = 7.47 Hz, 1H), 5.91-5.78 (m, 1H), 5.53 (=
8.66 Hz, 1H), 5.22 (d) = 17.31 Hz, 1H), 5.14 (dl = 10.34 Hz, 1H), 4.47 (4l = 9.25 Hz, 2H),
4.38-4.29 (m, 1H), 4.24 (§,= 7.03 Hz, 1H), 4.16 (dd] = 8.14, 6.09 Hz, 1H), 3.91 (d,= 4.77

Hz, 2H), 3.65-3.52 (m, 2H), 3.43 (s, 3H), 3.28-3(h¥, 4H), 2.28 (m, 1H), 1.02 (m, 6HYC
NMR (CDClk, 100 MHz):6 ppm 169.2, 156.1, 143.6, 143.6, 141.0, 136.3,213®9.0, 128.4,
127.4,127.0, 126.8, 124.9, 124.8, 123.9, 121.9,711119.7, 116.9, 83.4, 72.1, 68.7, 66.8, 61.1,
59.1, 57.2, 30.9, 19.1, 17.5; LRMS: (ES+) m/z =.B4M+1)

(9H-fluoren-9-yl)methyl (S)-1-(2-((1S,2S)-3-(allyloxy)-1,2-dimethoxypropyl) phenylamino)-
1-oxo-3-phenylpropan-2-ylcar bamate (Szzb):

Molecular Formula: eH4N2Os; Rf : 0.25 (1:4 ethyl acetate/hexanes); Solvent sysfam
column purification (1:4 ethyl acetate/hexanes)el®i98.5% (white solid)’H NMR (CDCl,
400 MHz):8 ppm 9.62 (s, 1H), 8.22 (d,= 7.71 Hz, 1H), 7.77 (d] = 7.46 Hz, 2H), 7.57 ({] =
7.26 Hz, 2H), 7.46-7.13 (m, 13H), 7.09Jt 7.40 Hz, 1H), 5.81 (m, 1H), 5.44 (8= 7.08 Hz,
1H), 5.16 (m, 2H), 4.61 (dl = 5.94 Hz, 1H), 4.55-4.44 (m, 1H), 4.39 (b 4.53 Hz, 1H), 4.25
(m, 6.90 Hz, 2H), 3.85 (s, 2H), 3.55-3.38 (m, 2BiR4 (m, 5H), 3.17-3.05 (m, 5H)°C NMR
(CDCl3, 100 MHz):6 ppm 168.9, 155.7, 143.7, 414.2, 136.5, 136.2,413#9.5, 129.3, 128.7,
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128.7, 127.7, 127.0, 125.1, 125.0, 124.2, 122.9,9,111.9, 117.1, 84.3, 83.3, 72.3, 68.3, 67.1,
59.2, 57.4, 56.8, 47.1, 38.4; LRMS: (ES+) m/z =.8QM+1)

(9H-fluoren-9-yl)methyl (S)-1-(2-((1S,2S)-3-(allyloxy)-1,2-dimethoxypropyl)phenylamino)-
4-methyl-1-oxopentan-2-ylcar bamate (SsxC):

Molecular Formula: eH4N2Os; Rs @ 0.25 (1:4 ethyl acetate/hexanes); Solvent sysi@m
column purification (1:4 ethyl acetate/hexanes)eli97.8% (white solid)’*H NMR (CDCl,
400 MHz):5 ppm 9.66 (s, 1H), 8.21 (d,= 7.90 Hz, 1H), 7.76 (d] = 7.44 Hz, 2H), 7.62 (d] =
7.34 Hz, 2H), 7.45-7.27 (m, 5H), 7.19 (& 7.41 Hz, 1H), 7.09 (t) = 7.45 Hz, 1H), 5.92-5.78
(m, 1H), 5.41 (dJ = 7.83 Hz, 1H), 5.22 (d] = 17.26 Hz, 1H), 5.15 (dl = 10.36 Hz, 1H), 4.55-
4.41 (m, 2H), 4.34 (m, 2H), 4.23 = 6.90 Hz, 1H), 3.91 (s, 2H), 3.68-3.55 (m, 2H), 3(d.LJ

= 14.20 Hz, 3H), 3.23 (dl = 11.34 Hz, 4H), 1.79 (m, 3H), 1.67-1.53 (m, 1H),al(fn, 6H);*C
NMR (CDClk, 100 MHz):5 ppm 170.4, 156.0, 143.8, 143.8, 141.2, 136.7,4,3®9.2, 128.7,
127.7,127.6,127.1, 127.0, 125.1, 125.0, 124.2,21219.9, 119.9, 117.1, 84.1, 84.1, 83.6, 72.3,
69.0, 66.9, 59.4, 57.4,54.7, 47.2, 42.1, 24.8),2R.0; LRMS: (ES+) m/z = 587.3 (M+1)

(9H-fluoren-9-yl)methyl (2S,3R)-1-(2-((1S,25)-3-(allyloxy)-1,2-dimethoxypr opyl) phenyl

amino)-3-methyl-1-oxopentan-2-ylcar bamate (Sz.d):
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Molecular Formula: gsH42N206; R : 0.3 (1:4 ethyl acetate/hexanes); Solvent systarodlumn
purification (1:4 ethyl acetate/hexanes); Yield®6.(white solid);’H NMR (CDCk, 400 MHz):

d ppm 9.60 (s, 1H), 8.24 (d,= 7.96 Hz, 1H), 7.76 (d] = 7.46 Hz, 2H), 7.61 (d) = 7.44 Hz,
2H), 7.35 (m, 5H), 7.19 (dl = 7.34 Hz, 1H), 7.09 (t) = 7.47 Hz, 1H), 5.91-5.78 (m, 1H), 5.51
(d,J=8.60 Hz, 1H), 5.21 (d] = 17.13 Hz, 1H), 5.14 (d} = 10.44 Hz, 1H), 4.47 (dd,= 10.46,
6.82 Hz, 2H), 4.39-4.28 (m, 1H), 4.27-4.15 (m, 2Blp7-3.82 (m, 2H), 3.58 (m, 2H), 3.44 (s,
3H), 3.28-3.15 (m, 4H), 2.09-1.96 (m, 1H), 1.63aL(f, 1H), 1.21 (m, 1H), 1.08-0.89 (m, 6H);
13C NMR (CDC}, 100 MHz):d ppm 169.4, 156.2, 143.8, 143.8, 141.2, 136.6,413429.2,
128.7, 127.7, 127.6, 127.1, 127.0, 125.1, 125.@,112122.1, 119.9, 119.9, 117.1, 83.5, 72.3,
68.9, 67.0, 60.7, 59.4, 57.5, 47.2, 37.8, 24.%,1H1.6; LRMS: (ES+) m/z = 587.3 (M+1)

Rl -

NHFmOC

1. DBU THF, NH
OMe
wOMe 2. AIIberomlde - H
Et;N, MeOH,
reflux
S3z(a d) Sza(a-d)

Compound Sz3(a-d):
Experimental procedure as per ref. compo8sth-d)

(9)-2-(allylamino)-N-(2-((1S,29)-3-(allyloxy)-1,2-dimethoxypr opyl)phenyl)-3-
methylbutanamide (Sz3a):

Molecular Formula: €H3sN>O4 Re: 0.25(1:4 ethyl acetate/hexanes); Solvent system for
column purification (1:4 ethyl acetate/hexanes)el¥i65.5% (colourless liquid)!H NMR
(CDCl3, 400 MHz):8 ppm 10.23 (s, 1H), 8.32 (d,= 8.20 Hz, 1H), 7.32 (1) = 7.73 Hz, 1H),
7.21 (d,J= 7.54 Hz, 1H), 7.07 (1) = 7.48 Hz, 1H), 5.98-5.76 (m, 2H), 5.21 (dds 17.21, 8.43

Hz, 2H), 5.12 (ddJ = 10.01, 1.62 Hz, 2H), 4.47 (d,= 6.77 Hz, 1H), 3.91-3.79 (m, 2H), 3.73-
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3.66 (m, 1H), 3.54-3.46 (m, 4H), 3.35 (dds 14.02, 5.01 Hz, 1H), 3.31-3.25 (m, 3H), 3.18 (dd,
J=14.05, 6.83 Hz, 1H), 3.11-3.02 (m, 2H), 2.22 (m),1H06 (d,J = 6.92 Hz, 3H), 0.98 (d] =
6.85 Hz, 3H);**C NMR (CDCk, 100 MHz):d ppm 172.5, 136.8, 136.1, 134.4, 129.6, 128.7,
126.8, 123.7, 122.0, 117.0, 116.5, 84.7, 82.6,, /883, 68.5, 59.2, 57.3, 51.9, 31.6, 19.7, 18.2;
LRMS: (ES+) m/z = 391.3 (M+1)

(9)-2-(allylamino)-N-(2-((1S,29)-3-(allyloxy)-1,2-dimethoxypr opyl)phenyl)-3-
phenylpropanamide (Sz3b):

Molecular Formula: sH3:aN2O4; R : 0.25(3:7 ethyl acetate/hexanes); Solvent system f
column purification (3:7 ethyl acetate/hexanes)gltti66.5% (colourless liquid)!H NMR
(CDCl;, 400 MHz):8 ppm 10.36 (s, 1H), 8.32 (d= 8.17 Hz, 1H), 7.39-7.15 (m, 7H), 7.07 {t,

= 7.37 Hz, 1H), 5.78 (m, 2H), 5.26-4.99 (m, 4H), 4(d1J = 6.79 Hz, 1H), 3.91-3.76 (m, 2H),
3.54-3.38 (m, 6H), 3.33-3.08 (m, 6H), 3.03-2.89 @H); *C NMR (CDCk, 100 MHz):5 ppm
172.4, 137.3, 136.7, 135.7, 134.5, 129.7, 129.8,8/2128.7, 126.9, 126.9, 123.8, 122.1, 117.0,
116.3, 85.0, 82.3, 72.3, 68.9, 63.7, 59.4, 57.21,539.1; LRMS: (ES+) m/z = 439.2 (M+1)

(9)-2-(allylamino)-N-(2-((1S,29)-3-(allyloxy)-1,2-dimethoxypr opyl)phenyl)-4-

methylpentanamide (Sz3C):
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Molecular Formula: €H3sN204; Rr: 0.3(1:4 ethyl acetate/hexanes); Solvent systencdtumn
purification (1:4 ethyl acetate/hexanes); Yield3®a. (colourless liquid)*H NMR (CDCl, 400
MHz): 6 ppm 10.23 (s, 1H), 8.27 (d,= 8.17 Hz, 1H), 7.32 (t) = 7.73 Hz, 1H), 7.20 (d) =
7.42 Hz, 1H), 7.07 (t) = 7.43 Hz, 1H), 5.98-5.77 (m, 2H), 5.26-5.17 (m, 2B)16-5.09 (m,
2H), 4.46 (dJ = 6.66 Hz, 1H), 3.94-3.81 (m, 2H), 3.71-3.62 (m, 1Bi(6-3.46 (M, 4H), 3.39-
3.15 (m, 6H), 3.09 (dd] = 10.41, 4.63 Hz, 1H), 1.83-1.63 (m, 2H), 1.53-1.48 {H), 0.97 (tJ

= 6.12 Hz, 6H);"*C NMR (CDCk, 100 MHz):5 ppm 173.7, 136.9, 136.0, 134.4, 129.6, 128.7,
126.9, 123.7, 122.2, 117.1, 116.4, 84.8, 82.7,, /883, 61.6, 59.3, 57.3, 51.4, 43.3, 25.1, 23.1,
22.0; LRMS: (ES+) m/z = 405.3 (M+1)

(2S,3R)-2-(allylamino)-N-(2-((1S,2S)-3-(allyloxy)-1,2-dimethoxypropyl)phenyl)-3-
methylpentanamide (Szzd):

Molecular Formula: €Hs3sN2O4 Re @ 0.35 (1:4 ethyl acetate/hexanes); Solvent sysi@m
column purification (1:4 ethyl acetate/hexanes)glti68.5% (colourless liquid)!H NMR
(CDCl3, 400 MHz):8 ppm 10.23 (s, 1H), 8.33 (d,= 8.20 Hz, 1H), 7.32 (t) = 7.75 Hz,1H),
7.21 (d,J = 7.50 Hz, 1H), 7.07 (1) = 7.75 Hz, 1H), 5.97-5.76 (m, 2H), 5.25-5.16 (m, 25i},2
(dd,J = 10.17, 4.60 Hz, 2H), 4.47 (d,= 6.82 Hz, 1H), 3.91-3.80 (m, 2H), 3.73-3.67 (m, 1H),
3.54-3.45 (m, 4H), 3.35 (dd,= 14.09, 5.17 Hz, 1H), 3.29 (d,= 7.66 Hz, 3H), 3.17 (dd] =
14.11, 6.91 Hz, 1H), 3.13-3.04 (m, 2H), 1.98-1.8Y, (H), 1.64-1.50 (m, 3H), 1.25 (m, 2H),
1.02 (d,J = 6.92 Hz, 3H), 0.92 (1} = 7.38 Hz, 3H);*C NMR (CDCk, 100 MHz):5 ppm 172.6,
136.8, 136.1, 134.4, 129.6, 128.7, 126.8, 123.2,0,217.0, 116.5, 84.7, 82.6, 72.3, 68.9, 67.9,
59.3, 57.3, 52.0, 38.5, 25.3, 16.1, 11.8; LRMS:{E%/z = 405.3 (M+1)
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R1 Rt 0

0 0 M
T Y
NH NH v
| R,COCI,
OM OM
wWOME DCM, rt WOME XN
e, )
MeO MeO
Saz(a-d) Sas(a-d)

Compound Szy(a-d):
Experimental procedure as per ref. compo8dcha-d)

N-allyl-N-((S)-1-(2-((1S,29)-3-(allyloxy)-1,2-dimethoxypr opyl)phenylamino)-3-methyl-1-
oxobutan-2-yl)benzamide (Sz,a):

Molecular Formula: Hs3sN2Os; Ry @ 0.25 (1:4 ethyl acetate/hexanes); Solvent sysi@m
column purification (1:4 ethyl acetate/hexanes)eli90.5% (white solid)’H NMR (CDCl,
400 MHz):8 ppm 9.65 (s, 1H), 8.07 (s, 1H), 7.52-7.22 (m, 8H)3 (t,J = 7.46 Hz, 1H), 5.95-
5.60 (m, 2H), 5.23 (m, 1H), 5.15 (@~ 10.35 Hz, 1H), 4.98-4.87 (m, 1H), 4.86-4.72 (m, 1H)
4.56 (s, 2H), 3.85-4.20 (m, 5H), 3.80-3.69 (m, 1BiB8-3.46 (m, 4H), 3.36-3.18 (m, 6H), 2.71-
2.55 (m, 1H), 1.96-1.69 (m, 1H), 1.09 (m, 6HJC NMR (CDCE, 100 MHz):d ppm 173.3,
168.6, 136.6, 136.3, 134.5, 133.9, 129.6, 128.8,412126.8, 124.5, 123.2, 117.7, 117.0, 83.1,
82.7, 72.3, 69.3, 65.5, 59.4, 57.4, 49.6, 26.9,210.0; LRMS: (ES+) m/z = 495.3 (M+1)

N-allyl-N-((S)-1-(2-((1S,29)-3-(allyloxy)-1,2-dimethoxypr opyl)phenylamino)-1-oxo-3-
phenylpropan-2-yl)-4-fluor obenzamide (Sz4b):
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Molecular Formula: €Hs7/FN2Os; R: @ 0.4 (1:4 ethyl acetate/hexanes); Solvent system f
column purification (1:4 ethyl acetate/hexanes)eltti85.6% (white solid)’H NMR (CDCl,
400 MHz): 8 ppm 9.57 (s, 1H), 8.19 (s, 1H), 7.39-7.05 (m, 115485 (m, 1H), 5.45 (m, 1H),
5.20-4.80 (m, 3H), 4.72 (s, 1H), 4.50 (s, 1H), 33835 (m, 6H), 3.28-3.07 (m, 7H)°C NMR
(CDCl;, 100 MHZz):6 ppm 171.7, 168.3, 162.1, 137.8, 136.6, 134.4,4382.2, 129.5, 129.4,
129.3, 129.2, 128.6,128.5, 126.7, 124.1, 122.7,9918 7.1, 115.4, 115.1, 84.6, 82.6, 72.3, 68.2,
62.2, 58.5, 57.4, 53.0, 29.6; LRMS: (ES+) m/z =.3M+1)

N-allyl-N-((S)-1-(2-((1S,25)-3-(allyloxy)-1,2-dimethoxypr opyl)phenylamino)-4-methyl-1-

oxopentan-2-yl)cyclopr opanecar boxamide (Sz4C):

Molecular Formula: gH4oN20s; Rs: 0.3 (1:4 ethyl acetate/hexanes); Solvent systenodlumn
purification (1:4 ethyl acetate/hexanes); Yield@a.(white solid);’H NMR (CDCk, 400 MHz):

d ppm 9.45 (s, 1H), 8.18 (d,= 8.17 Hz, 1H), 7.40-7.24 (m, 2H), 7.19 (& 7.52 Hz, 1H), 7.07

(t, J= 7.45 Hz, 1H), 6.02-5.79 (m, 2H), 5.36-5.09 (m, 5MA5 (d,J = 5.14 Hz, 1H), 4.40-4.28
(m, 1H), 4.10 (ddJ = 18.10, 5.16 Hz, 1H), 3.91 (dd= 11.34, 6.12 Hz, 2H), 3.66 (dd~= 9.20,
4.65 Hz, 1H), 3.57 (dd] = 10.21, 3.91 Hz, 1H), 3.45 (s, 3H), 3.26 (s, 3H},73(dd,J = 10.14,
5.10 Hz, 1H), 2.01-1.88 (m, 1H), 1.82-1.73 (m, 1HKE6-1.52 (m, 2H), 1.12-0.91 (m, 8H), 0.84-
0.74 (m, 2H):**C NMR (CDC}k, 100 MHz): 5 ppm 174.9, 169.6, 136.9, 135.3, 134.5, 128.9,
128.4, 127.1, 123.9, 122.2, 116.9, 116.4, 83.22,82.3, 69.1, 59.3, 57.3, 56.5, 47.2, 37.4, 24.9,
22.5, 225, 12.0, 8.5, 8.3; LRMS: (ES+) m/z = 473/31)

N-allyl-N-((2S,3R)-1-(2-((1S,29)-3-(allyloxy)-1,2-dimethoxypr opyl) phenylamino)-3-methyl-

1-oxopentan-2-yl)cyclopr opanecar boxamide (Sz4d):
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Molecular Formula: @H3sN2Os; R : 0.35 (1:4 ethyl acetate/ hexanes); Solvent sydiam
column purification (1:4 ethyl acetate/hexanes)elti83.5% (white solid)’H NMR (CDCl,
400 MHZz):6 ppm 9.41 (dJ = 12.94 Hz, 1H), 8.06 (d] = 8.13 Hz, 1H), 7.30 (m, 1H), 7.23 (d,

= 7.37 Hz, 1H), 7.09 (t) = 7.47 Hz, 1H), 5.83 (m, 2H), 5.17 (m, 4H), 4.83 J¢& 11.01 Hz,
1H), 4.47 (dJ = 5.33 Hz, 1H), 4.11 (] = 6.45 Hz, 2H), 3.92 (m, 3H), 3.69-3.62 (m, 1H), 3.59
3.51 (m, 4H), 3.28 (d] = 10.68 Hz, 4H), 3.17 (ddl = 10.29, 5.18 Hz, 1H), 2.30-2.25 (m, 1H),
2.21-2.08 (m, 4H), 1.42 (m, 1H), 1.13-0.98 (m, 56193-0.87 (m, 3H)**C NMR (CDC}, 100
MHz): & ppm 171.9, 169.5, 137.0, 134.7, 134.4, 128.9,4,286.8, 123.8, 121.9, 17.0, 116.9,
83.9, 83.5, 72.2, 69.0, 59.2, 57.4, 56.3, 48.43,374.9, 22.7, 22.2, 22.0; LRMS: (ES+) m/z =
445.2 (M+1)

A Ak
v G-Il (10 mol%)
\OMEK\ DCM, reflux ~OMe,
Meo™
Sz4(a-d) 1.4(a-d)

M acrocycle 1.4(a-d):
Experimental procedure as per ref. compoiuich-d)

3S,11S,12S,Z/E)-4-benzoyl-3-isopr opyl-11,12-dimethoxy-4,5,8,10,11,12-hexahydro-1H-
benzo[j][1,6,9] oxadiazacyclotetr adecin-2(3H)-one (1.4a):
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Molecular Formula: gHs4N20s; R;: 0.25 (3:7 ethyl acetate/hexane); Solvent systanedlumn
purification (3:7 ethyl acetate/hexanes); Yield-§8#ite semi solid);'"H NMR (CDCk, 400
MH2z): & ppm 9.49-9.23 (m, 1H), 8.99-8.71 (m, 1H), 8.1457(&h, 1H), 7.70 (dJ = 6.49 Hz,
1H), 7.46 (s, 6H), 7.33 (d,= 5.96 Hz, 2H), 7.19-6.94 (m, 2H), 5.95-5.53 (m, 15{50-4.91 (m,
1H), 4.34-3.89 (m, 5H), 3.65 (s, 4H), 3.43 (s, 7HY),6-2.51 (m, 1H), 1.22-0.97 (m, 6H), 0.85 (t,
J = 6.56 Hz, 4H)*C NMR (CDCk, 100 MHz):d ppm 172.2, 167.4, 136.3, 135.9, 135.6, 133.6,
130.3, 130.0, 129.4, 129.2, 128.7, 127.2, 124.4,(,282.5, 72.5, 67.6, 60.1, 57.6, 57.2, 41.5,
29.6, 27.3, 19.9, 18.5; LRMS: (ES+) m/z = 467.2 i+

(35,11S,12S,Z/E)-3-benzyl-4-(4-fluor obenzoyl)-11,12-dimethoxy-4,5,8,10,11,12-hexahydr o-
1H-benzo[j][1,6,9]oxadiazacyclotetr adecin-2(3H)-one (1.4b):

Molecular Formula: GiH33FN2Os; Rf @ 0.25 (2:3 ethyl acetate/hexane); Solvent system f
column purification (2:3 ethyl acetate/hexanes)i¥i@6%(white semi solid)!H NMR (CDCl,
400 MHz): d ppm 9.69-8.78 (m, 1H), 8.43-7.96 (m, 1H), 7.5487(fn, 7H), 7.03 (dJ = 5.17
Hz, 6H), 6.18-5.29 (m, 2H), 5.02-4.33 (m, 1H), 4800 (m, 4H), 3.50 (m, 11H}*C NMR
(CDCl;, 100 MHZz):6 ppm 171.2, 167.0, 136.9, 136.5, 135.8, 134.5,3131130.2, 129.8, 129.4,
128.7, 126.9, 124.5, 122.6, 115.8, 115.6, 82.9,7R.9, 63.7, 60.4, 59.8, 57.1, 29.7; LRMS:
(ES+) m/z =533.2 (M+1).
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(35,11S,12S,Z/E)-4-(cyclopropanecar bonyl)-3-isobutyl-11,12-dimethoxy-4,5,8,10,11,12-
hexahydro-1H-benzo[j][1,6,9] oxadiazacycl otetr adecin-2(3H)-one (1.4c):

Molecular Formula: eH3sN20s; Ry : 0.3 (2:3 ethyl acetate/hexane); Solvent systemtdtumn
purification (2:3 ethyl acetate/hexanes); Yield-§6ftite semi solid);'"H NMR (CDCk, 400
MHz): & ppm 7.29 (dJ = 11.56 Hz, 4H), 5.87 (d] = 5.25 Hz, 1H), 4.16 (s, 5H), 3.58 (s, 5H),
3.30 (s, 6H), 1.91 (dd] = 13.50, 6.51 Hz, 3H), 1.66-1.47 (m, 1H), 1.26 (s),2H08-0.86 (m,
15H); **C NMR (CDC}, 100 MHz): & ppm 174.0, 169.7, 136.0, 131.9, 129.8, 128.8,8128.
124.2, 123.2, 88.8, 83.5, 71.4, 59.2, 57.0, 5479),39.6, 24.7, 22.9, 22.8, 22.3, 11.7, 8.7, 8.3;
LRMS: (ES+) m/z = 445.3 (M+1)

(3S,11S,12S,Z/E)-4-(cyclopr opanecar bonyl)-3-(seco-butyl)-11,12-dimethoxy-4,5,8,10,11,12-
hexahydro-1H-benzo[j][1,6,9] oxadiazacyclotetr adecin-2(3H)-one (1.4d):

Molecular Formula: eH3sN20s; R: 0.3 (1:1 ethyl acetate/hexane); Solvent systemtdtumn
purification (2:3 ethyl acetate/hexanes); Yield-§&ftite semi solid);'"H NMR (CDCk, 400
MHz): & ppm 9.36-8.97 (m, 1H), 8.36-7.91 (m, 1H), 7.5067(&, 2H), 7.21-6.89 (m, 2H), 5.81
(s, 2H), 5.17-4.49 (m, 1H), 4.32-3.74 (m, 5H), 3(653H), 3.36 (dJ = 19.65 Hz, 6H), 2.87-
2.53 (m, 1H), 2.31 (s, 4H), 1.47-1.21 (m, 4H), 20187 (m, 8H);**C NMR (CDCk, 100 MHz):

o ppm 173.4,171.1, 168.8, 167.5, 135.9, 134.8,21.329.9, 129.3, 128.8, 124.4, 124.1, 122.5,
114.0, 83.0, 82.7, 73.5, 72.3, 72.0, 67.9, 60.4,397.6, 57.2, 53.3, 44.3, 40.6, 32.7, 32.3, 29.6,
29.6, 24.5, 24.2,22.1, 21.9, 16.7, 16.0, 11.5/;IRMS: (ES+) m/z = 419.2 (M+1)
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vii) Zebrafish Screening Assay

Small molecule tool box from this study (total 86ngounds) was subjected to search for
compounds affecting epiboly during early embryomievelopment;®**°° angiogenesi§:°
neurogenests in zebrafish embryo-based ass&% These assays are well-documented in the
literature®®*>*"Embryos were obtained by natural mating and stagedrding to the literature
procedure? Zebrafish embryos of stages older than 24 hooss fiertilization (hpf) were treated
with 0.03% PTU K-phenylthiourea) when needed to inhibit pigmentrfation. Wild type AB
line, and transgenic lines Tg (fli:EGFP, isletl:Gkere used to assess the effects on epiboly,
angiogenesis and neurogenesis respectively. 4Zsibrambryos for small molecule screening
experiments were collected via pair-wise matindsarmed and incubated in PTU treated E3
water at 28.3C. One to four cell stage embryos were then disteid into 96 well clear bottom
plate (Corning). The compound exposure was do®s iwell plate (Corning) and three embryos
were taken in each well containing 200of (0.5 to 1M) compound in PTU treated egg water.
The 96 well plates were incubated at 2&3and the embryos were allowed to grow until 10 hpf
or 30 hpf to assess the effect on epiboly, angiegismeurogenesis respectively. Phenotypes
were scored using a Zeiss Axiovert 200 invertedrosicope equipped with a cooled CCD

camera. Photographs were processed and asseminigdPtietoshop software (seegure 1).

)\_ o anti-angiogenesis
o H at 2.5 uM
14c Y N

NH
wOMe X single isomer,
geometery is not
" O““ o) defined yet
e

No compound, C After compound
onlyDMS® (2.5 uM)
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Figure 1: (A) Wild-type zebrafish embryo at 30 hpf of developm@egion zoomed in pandbs
andC is shown by a yellow boxB) zoom section of wild-type or vehicle treated eyabrand
(C) zoom section after treatment with compot.

Figure 2. Zebrafish early embryonic development Assay. PAMJSO exposed embryos at 10

hpf of development, (B) small molecule exposed gmmdicausing a delay in epiboly.
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