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1. General Information

All solvents were purified and dried using standard procedures.! Dirhodium (I1)
(Sigma-Aldrich) and other commercially available reagents were used without further
purification. The chiral spiro phosphoric acids (SPAs) 4a-4f, 4h, 4i were synthesized
according to the reported procedures.? Vinyldiazoacetates 1a-1s were prepared according
to the literature procedures.® All reactions were performed in an argon-filled glovebox
(MBRAUN Labstar or Mikrouna super 1220/750) or using standard Schlenk techniques.
Melting points were measured on a RY-I apparatus and uncorrected. NMR spectra were
recorded with a Bruker AV 400 spectrometer at 400 MHz (*H NMR) and 100 MHz (**C
NMR). Chemical shifts (6 values) were reported in ppm down field from internal MesSi
(*H and 3C NMR). High Resolution Mass Spectra (HRMS) were recorded on an lonSpec
FT-ICR mass spectrometer with Electron Spray lonization (ESI) resource. Enantiomeric
excesses (ee) of the N—H insertion products were determined by High Performance Liquid
Chromatography (HPLC). HPLC analyses were performed on a Hewlett Packard Model
HP 1100 Series chromatography.

2. Synthesis of (R)-49

Me

| MeQMgBr

OMOM 15 mol% Ni(PPhs),Cl,
Et,0

Me Me
1) P(O)Cl,
pyridine
Conc. HCI 2) H,0O

CHCl3/MeOH

The (R)-7 were prepared from optically pure (R)-1,1'-spirobiindane-7,7'-diols
(SPINOL) according to our previously reported procedures.* A typical procedure for
preparation of (R)-4g is described as following.

In a flame dried 100 mL three neck round botom flask Mg (330 mg, 13.7 mmol) was
layered with a minimum amount of anhydrous Et>O. After addition of 2-bromo-1,3,5-
trimethylbenzene (0.1 mL) and a few drops of 1,2-dibromoethane the Grignard reaction
was initiated by local heating. After initiation the remaining Et2O (25 mL in total) and 2-
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bromo-1,3,5-trimethylbenzene (1.55 g, 7.8 mmol in total) were added alternately to keep
the reaction refluxing without the need for external heating. After complete addition the
mixture was refluxed for 16 h. After cooling to ambient temperature this Grignard
solution was added dropwise to a mixture of (R)-7 (464 mg, 0.78 mmol) and Ni(PPhs)2Cl>
(76 mg, 0.12 mmol) in anhydrous Et2O (20 mL) upon which the mixture turned dark. The
reaction mixture was refluxed for 24 h, cooled to ambient temperature, carefully
quenched by slow addition of H,O and saturated NH4Cl solution and diluted with CH2Clo.
The layers were dried over by MgSO4 and the solvent removed under reduced pressure.
The residue was purified by column chromatography (PE/CH.Cl, = 4:1 v/v; PE =
petroleum ether) to give (R)-8 as a light yellow solid (206 mg, 46% yield). TLC Rf=0.40
(PE/CH2Cl, = 4:1 vIv). Mp: 170-171 °C. [o]o?® = +191 (c 0.93, CHCls). 'H NMR (400
MHz, CDClz) ¢ 6.90 (d, J = 7.6 Hz, 2H, Ar-H), 6.80 (s, 4H, Ar-H), 6.75 (d, J = 7.6 Hz,
2H, Ar-H), 4.11 (d, J = 5.6 Hz, 2H, Ar-H), 3.86 (d, J = 5.2 Hz, 2H, Ar-H), 3.05-2.90 (m,
4H, 2CHy), 2.53 (s, 6H, 20CH3), 2.50-2.42 (m, 2H, 2CH>), 2.40-2.22 (m, 2H, 2CH>),
2.20 (s, 6H, 2ArCHs), 2.01 (s, 6H, 2CHs), 1.94 (s, 6H, 2CHs). **C NMR (100 MHz,
CDCls) 6 151.9 (2C, Ar-C), 144.6 (2C, Ar-C), 142.3 (2C, Ar-C), 137.1 (2C, Ar-C), 136.5
(2C, Ar-C), 136.4 (2C, Ar-C), 136.1 (2C, Ar-C), 131.1 (2C, Ar-C), 130.3 (2C, Ar-C),
128.0 (4C, Ar-C), 119.9 (2C, Ar-C), 97.5 (2C, 20CH20), 60.0 (1C, C), 55.9 (2C, 20CH3),
39.8 (2C, 2CHy>), 31.2 (2C, 2CHy), 21.0 (2C, 2CHs3), 20.9 (2C, 2CHz), 20.4 (2C, 2CHs3).
HRMS (ESI) Calcd for [CagH4s0sNa, M + Na]*: 599.3132, Found: 599.3131.

To a solution of (R)-8 (859 mg, 1.49 mmol) in 8 mL CHCl3z and 12 mL MeOH, conc.
HCI (8.0 mL) was added and the mixture was heated at reflux for 3 h. After cooled to
ambient temperature, the mixture was poured into water, extracted by CH2Cl, and the
combined organic phase was washed with saturated NaHCOs and brine, dried over by
MgSOs. The solvent was removed, and the residue was purified by chromatography
(PE/EA = 10:1 v/v; EA = ethyl acetate) to give (R)-9 (727 mg, 100% yield) as a white
solid. TLC Rs=0.38 (PE/EA = 10:1 v/v). Mp: 223-224 °C. [a]p?® = +271 (c 1.0, CHClI5).
'H NMR (400 MHz, CDCl3) 6 6.99 (d, J = 7.2 Hz, 4H, Ar-H), 6.95-6.87 (m, 4H, Ar-H),
4.60 (s, 2H, 20H), 3.35-3.15 (m, 4H, 2CH), 2.55-2.40 (m, 4H, 2CH), 2.37 (s, 6H,
2CHs3), 2.10 (s, 6H, 2CHs), 1.98 (s, 6H, 2CHs). 3C NMR (100 MHz, CDCls) 6 149.2 (2C,
Ar-C), 1445 (2C, Ar-C), 137.6 (2C, Ar-C), 137.4 (2C, Ar-C), 137.2 (2C, Ar-C), 132.7
(2C, Ar-C), 129.5 (2C, Ar-C), 128.3 (2C, Ar-C), 128.2 (2C, Ar-C), 125.1 (2C, Ar-C),
116.9 (2C, Ar-C), 58.5 (1C, C), 38.2 (2C, 2CH>), 31.3 (2C, 2CH>), 21.0 (2C, 2CH3s), 20.4
(2C, 2CHg), 20.1 (2C, 2CH3). HRMS (ESI) Calcd for [C3sH3s02Na, M + Na]*: 511.2608,
Found: 511.2608.

To a 50 mL oven-dried Schlenk flask containing (R)-9 (122 mg, 0.25 mmol) was added
4 mL anhydrous pyridine and freshly distilled P(O)Cls (249 mg, 1.63 mmol) under a
nitrogen atmosphere. The mixture was stirred for 12 h under 90 °C. After cooling to room
temperature, 4 mL of H>O was added. The mixture was stirred for another 12 h under 90
°C, then cooled by an ice-bath, followed by slow addition of 35 mL 3N HCI. After stirring
for 1 h, the mixture was extracted by CHCIs (20 mL > 4). The combined organic layer
was concentrated and purified by chromatography on silica gel (first PE/EA = 1:2, then
MeOH/CHCI; = 1:10) to give 744 mg white solid. The white solid was dissolved with
100 mL CHCls, washed with 3N HCI (50 mL x<3), distilled water (50 mL ><3), and dried
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under vacuum to give (R)-4g as a white solid (136 mg, 98% yield). TLC Rs=0.35 (PE/EA
= 2:1 v/v). Mp: 302-304 °C. [a]p?* = +217 (c 0.6, CHCIl3). *H NMR (400 MHz, CDCls)
07.13(d,J=7.2 Hz, 2H, Ar-H), 6.99 (d, J = 7.2 Hz, 2H, Ar-H), 6.74 (s, 2H, Ar-H), 6.70
(s, 2H, Ar-H), 3.15-3.04 (m, 2H, CH>), 2.92-2.82 (m, 2H, CH>), 2.32-2.23 (m, 2H, CH>),
2.17 (s, 6H, 2CHs), 2.10-2.00 (m, 2H, CH>), 2.03 (s, 6H, 2CH3), 1.96 (s, 6H, 2CH3). 1*C
NMR (100 MHz, CDCIs) ¢ 144.6 (2C, Ar-C), 143.1 (2C, Ar-C), 139.9 (2C, Ar-C), 136.8
(2C, Ar-C), 136.4 (2C, Ar-C), 136.2 (2C, Ar-C), 133.4 (2C, Ar-C), 132.6 (2C, Ar-C),
131.5 (2C, Ar-C), 128.6 (2C, Ar-C), 127.4 (2C, Ar-C), 121.9 (2C, Ar-C), 59.9 (1C, C),
38.5 (2C, 2CH?>), 30.1 (2C, 2CH>), 21.3 (2C, 2CHa), 21.1 (2C, 2CH3), 20.4 (2C, 2CH3).
3P NMR (162 MHz, CDCls3) ¢ -9.3 (s). HRMS (ESI) calcd for [CssH3404P7, M - H]™:
549.2200, Found: 549.2205.

3. Analytical Data of New Vinyldiazoacetates

(E)-Benzyl 2-diazopent-3-enoate (1a)

N, Red oil, TLC Rf = 0.25 (PE/EA = 25:1 viv), 80% vield. 'H NMR

e~ coog, (400 MHz, CDCI3) 6 7.35-7.29 (m, 5H, Ar-H), 5.75 (dd, Ju = 16.0

Hz, Jo= 1.6 Hz, 1H, CH=CH), 5.35-5.26 (m, 1H, CH=CH), 5.22 (s,

2H, CH2Ph), 1.81 (dd, J1 = 6.8 Hz, J2 =1.6 Hz, 3H, CHs). 3C NMR (100 MHz, CDCls) &

165.3 (1C, C=0), 135.8 (1C, CH=CH), 128.4 (2C, Ar-C), 128.2 (1C, Ar-C), 128.1 (1C,

Ar-C), 128.0 (1C, Ar-C), 120.3 (1C, Ar-C), 112.5 (1C, CH=CH), 66.4 (1C, CHPh), 18.1

(1C, CHs). IR (neat): 3030w, 2962w, 2881w, 2080s (C=N), 1702s, 1252s, 735w, 697w
cm'L. HRMS (ESI) Calcd for [C12H12N20:Na, M + Na]*: 239.0791, Found: 239.0793.

(E)-Benzyl 2-diazohex-3-enoate (1b)

N, Red oil, TLC Rf = 0.20 (PE/EA = 25:1 v/v), 74% vyield. *H NMR
/\){ (400 MHz, CDCl3) ¢ 7.36-7.31 (m, 5H, Ar-H), 5.74 (dt, J; = 16.0
Et7 X COOBn
Hz, J,=1.6 Hz, 1H, CH=CH), 5.37-5.33 (m, 1H, CH=CH), 5.24 (s,
2H, CH2Ph), 2.21-2.14 (m, 2H, CH>), 1.02 (t, J = 7.2 Hz, 3H, CH3). 1*C NMR (100 MHz,
CDCIs) ¢ 165.4 (1C, C=0), 135.8 (1C, CH=CH), 128.5 (1C, Ar-C), 128.2 (2C, Ar-C),
128.1 (1C, Ar-C), 127.2 (2C, Ar-C), 110.7 (1C, CH=CH), 66.5 (1C, CH.Ph), 25.8 (1C,
CHy2), 13.7 (1C, CH3). IR (neat): 2964w, 2080s (C=N), 1702s, 1455m, 1307m, 1135m,
951m, 735w, 697w cm™. HRMS (ESI) Calcd for [C13H14N202Na, M + Na]*: 253.0947,
Found: 253.0952.

(E)-Benzyl 2-diazooct-3-enoate (1c)

N, Red oil, TLC Rf=0.24 (PE/EA = 25:1 v/V), 63% yield. *H NMR
n_C4Hg/\)J\COOBn (400 MHz, CDClg) ¢ 7.37-7.34 (m, 5H, Ar-H), 5.76-5.71 (m,
1H, CH=CH), 5.34-5.24 (m, 3H, CH=CH and CHzPh), 2.19-

2.14 (m, 2H, CHy), 1.38-1.34 (m, 4H, (CH2)2), 0.90 (t, J = 3.6 Hz, 3H, CH3). °C NMR
(100 MHz, CDCls3) 6 165.3 (1C, C=0), 135.8 (1C, CH=CH), 128.4 (1C, Ar-C), 128.1 (2C,
Ar-C), 128.0 (1C, Ar-C), 125.8 (2C, Ar-C), 111.4 (1C, CH=CH), 66.4 (1C, CH2Ph), 32.4
(1C, CH2), 31.5 (1C, CH2), 22.0 (1C, CH>), 13.8 (1C, CHs3). IR (neat): 2957m, 2928m,
2080s (C=N), 1703s, 1456m, 1311m, 1257m, 1134m, 1097s, 950m, 735w, 697w cm™.
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HRMS (ESI) Calcd for [C1sH1sN20O2Na, M + Na]*: 281.1260, Found: 281.1259.
(E)-Benzyl 2-diazodec-3-enoate (1d)

N, Red oil, TLC R = 0.23 (PE/EA = 20:1 V/v), 75% yield. H

nCathos ~Neoosn NMR (300 MHz, CDCls) 6 7.36-7.32 (m, 5H, Ar-H), 5.70 (d,

J = 21.2 Hz, 1H, CH=CH), 5.36-5.24 (m, 3H, CH=CH and

CH2Ph), 2.15 (g, J = 7.1 Hz, 2H, CH), 1.38-1.27 (m, 8H, (CH2)a), 0.88 (t, J = 6.3 Hz,

3H, CHs). 3C NMR (100 MHz, CDCl3) 6 165.5 (1C, C=0), 135.9 (1C, CH=CH), 128.5

(1C, Ar-C), 128.3 (2C, Ar-C), 128.1 (1C, Ar-C), 126.0 (2C, Ar-C), 111.4 (1C, CH=CH),

66.5 (1C, CH2Ph), 32.8 (1C, CHy), 31.7 (1C, CH), 29.5 (1C, CHy), 28.7 (1C, CH>), 22.6

(1C, CHy), 14.1 (1C, CHa). IR (neat): 2926m, 2079s (C=N), 1703s, 1243s, 1133s, 735m,

697m cm™. HRMS (ESI) Calcd for [C17H22N2O2Na, M + Na]*: 309.1573, Found:
309.1574.

(E)-Benzyl 2-diazo-5-methylhex-3-enoate (1e)

N, Red oil, TLC Rt = 0.30 (PE/EA = 20:1 v/v), 75% vyield. 'H NMR
"Pr/\)J\COOBn (400 Ml:|z, CDCls) 6 7.37—_7.34 (m, 5H, Ar-H), 5.71 (dd,:h =15.6
Hz, J, = 1.2 Hz, 1H, CH=CH), 5.31-5.24 (m, 3H, CH=CH and
CH2Ph), 2.46-2.41 (m, 1H, CH), 1.02 (d, J = 6.8 Hz, 6H, 2CHs). **C NMR (100 MHz,
CDCls) ¢ 165.5 (1C, C=0), 135.9 (1C, CH=CH), 132.6 (1C, Ar-C), 128.5 (2C, Ar-C),
128.2 (1C, Ar-C), 128.1 (2C, Ar-C), 109.1 (1C, CH=CH), 66.5 (1C, CH2Ph), 31.4 (1C,
CH), 22.5 (2C, CHj). IR (neat): 3090w, 3034w, 2960m, 2079s (C=N), 1702s cm™. HRMS
(ESI) Calcd for [C14H16N202Na, M + Na]*: 267.1104, Found: 267.1108.

(E)-Benzyl 2-diazo-4-phenylbut-3-enoate (1f)
N3 Red solid, TLC R = 0.40 (PE/EA = 10:1 v/v), 73% vyield. Mp:
X “cooBn 52-54°C.H NMR (400 MHz, CDCls) 6 7.40-7.29 (m, 9H, Ar-
H), 7.22-7.18 (m, 1H, Ar-H), 6.49 (d, J = 16.4 Hz, 1H, CH=CH),
6.20 (d, J = 16.4 Hz, 1H, CH), 5.31 (s, 2H, CH2Ph). C NMR
(100 MHz, CDClz) 6 165.0 (1C, C=0), 136.7 (1C, CH=CH), 135.6 (1C, Ar-C), 128.7 (1C,
Ar-C), 128.6 (2C, Ar-C), 128.4 (2C, Ar-C), 128.2 (2C, Ar-C), 127.1 (2C, Ar-C), 125.8
(1C, Ar-C), 123.1 (1C, Ar-C), 111.2 (1C, CH=CH), 66.9 (1C, CH2Ph). IR (neat): 3059w,

3030w, 2959w, 2079s (C=N), 1701s, 1238s, 734m, 693m cm™. HRMS (ESI) Calcd for
[C17H14aN202Na, M + Na]*: 301.0947, Found: 301.0952.

(E)-Benzyl 2-diazo-4-phenylpent-3-enoate (19)

Me N, Red oil, TLC R¢ = 0.35 (PE/EA = 10:1 v/v), 85% yield. *H NMR
(400 MHz, CDCls) ¢ 7.35-7.10 (m, 10H, Ar-H), 5.90 (q, J = 1.1
Hz, 1H, CH=), 5.18 (s, 2H, CH2Ph), 1.99 (d, J = 1.1 Hz, 3H,
CHs). 3C NMR (100 MHz, CDCls) § 166.3 (1C, C=0), 142.4
(1C, C), 135.8 (1C, Ar-C), 134.7 (1C, Ar-C), 128.5 (2C, Ar-C), 128.3 (2C, Ar-C), 128.2
(4C, Ar-C), 127.32 (1C, Ar-C), 125.7 (1C, Ar-C), 108.9 (1C, CH), 66.8 (1C, CH2Ph),
16.9 (1C, CHj3). IR (neat): 3059w, 3032w, 2955w, 2075s (C=N), 1701s, 1235s, 1108m,
756m, 736m, 696m cm. HRMS (ESI) Calcd for [C1sH1602Na, M + Na— N2]*: 287.1043,
Found: 287.1036.

X COOBn
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(E)-Benzyl 4-(4-chlorophenyl)-2-diazopent-3-enoate (1h)

Me N, Red solid, TLC Rf = 0.30 (PE/EA = 10:1 v/v), 72% vyield.
Wcoosn Mp: 42-44 °C. *H NMR (400 MHz, CDCls) 6 7.40-7.25 (m,
9H, Ar-H), 5.98 (q, J = 1.2 Hz, 1H, CH=), 5.27 (s, 2H,

Cl CH,Ph), 2.05 (d, J = 0.8 Hz, 3H, CH3). *C NMR (100 MHz,
CDCl3) 0166.2 (1C, C=0), 140.9 (1C, C), 135.7 (1C, Ar-C), 133.2 (1C, Ar-C), 133.1 (2C,
Ar-C), 128.6 (2C, Ar-C), 128.4 (1C, Ar-C), 128.3 (2C, Ar-C), 128.2 (2C, Ar-C), 127.0
(1C, Ar-C), 109.6 (1C, CH), 66.9 (1C, CH2Ph), 16.9 (1C, CHs3). IR (neat): 3089w, 3065w,
2953w, 2932w, 2077s (C=N), 1700s, 1439m, 1403m, 1323m, 1295m, 1236s, 1096m,

1010m, 979m, 822m, 751m, 736m, 697m cm™. HRMS (ESI) Calcd for [C1sH15ClO2Na,
M + Na — N2]*: 321.0653, Found: 321.0655.

(E)-Benzyl 2-diazo-4-(4-fluorophenyl)pent-3-enoate (1i)

Me N, Red solid, TLC Rf=0.28 (PE/EA = 10:1 v/v), 80% yield. Mp:
WCOOBn 36-39 °C.'H NMR (400 MHz, CDCl3) § 7.30-7.22 (m, 7H,
Ar-H), 6.92 (t, J = 8.8 Hz, 2H, Ar-H), 5.84 (q, J = 0.4 Hz, 1H,
F CH=), 5.18 (s, 2H, CH2Ph), 1.96 (d, J = 1.2 Hz, 3H, CHjs).
13C NMR (100 MHz, CDCls) 6 166.3 (1C, C=0), 162.0 (d, J = 245.3 Hz, 1C, Ar-C), 138.5
(d, J =3.1 Hz, 1C, Ar-C), 135.7 (1C, Ar-C), 133.7 (1C, Ar-C), 128.5 (2C, Ar-C), 128.3
(1C, Ar-C), 128.2 (2C, Ar-C), 127.4 (d, J = 7.8 Hz, 2C, Ar-C), 115.2 (d, J = 21.2 Hz, 2C,
Ar-C), 108.9 (1C, CH), 66.8 (1C, CH2Ph), 17.1 (1C, CHz3). IR (neat): 3065w, 3035w,
2932w, 2855w, 2077s (C=N), 1700s, 1509s, 1235s, 1108m, 827m, 736m, 697m cm™.
HRMS (ESI) Calcd for [C1gH1sFO2Na, M + Na — N2]*: 305.0948, Found: 305.0952.

(E)-Benzyl 2-diazo-4-(4-methoxyphenyl)pent-3-enoate (1j)

Me N, Red solid, TLC Rf = 0.25 (PE/EA = 10:1 v/v), 70% yield.
WCOOBn Mp: 82-84 °C.'H NMR (400 MHz, CDCls) 6 7.38-7.33

(m, 7H, Ar-H), 6.88-6.85 (m, 2H, Ar-H), 5.90 (q, J=1.2

MeO Hz, 1H, CH), 5.27 (s, 2H, CH2Ph), 3.81 (s, 3H, OCH3),
2.05 (d, J = 0.8 Hz, 3H, CHs). *3C NMR (100 MHz, CDCls) ¢ 159.1 (1C, C=0), 135.8
(1C, C), 134.9 (1C, Ar-C), 134.6 (1C, Ar-C), 128.6 (2C, Ar-C), 128.3 (2C, Ar-C), 128.2
(2C, Ar-C), 127.0 (2C, Ar-C), 113.7 (2C, Ar-C), 107.1 (1C, CH), 66.7 (1C, CH2Ph), 55.3
(1C, OCHj3), 17.1 (1C, CHs3). IR (neat): 3031w, 2982w, 2955w, 2896w, 2839w, 2080s

(C=N), 1687s, 1255s, 1103m, 820m, 756m, 735m, 697m cm™. HRMS (ESI) Calcd for
[C19H1803Na, M + Na — N2]*: 317.1148, Found: 317.1145.

(E)-Benzyl 2-diazo-4-(naphthalen-2-yl)pent-3-enoate (1K)

Me N, Red solid, TLC Rf = 0.31 (PE/EA = 10:1 v/v), 65% vyield.
WCOOB” Mp: 88-90 °C.*H NMR (400 MHz, CDCls) 6 7.82-7.59 (m,
OO 3H, Ar-H), 7.46-7.26 (m, 9H, Ar-H), 6.16 (q, J = 1.1 Hz,

1H, CH), 5.30 (s, 2H, CH2Ph), 2.20 (d, J = 1.1 Hz, 3H, CH3).
13C NMR (100 MHz, CDCls) 6 166.3 (1C, C=0), 139.6 (1C, C), 135.8 (1C, Ar-H), 134.3
(1C, Ar-C), 133.3 (1C, Ar-C), 132.6 (1C, Ar-C), 128.6 (2C, C), 128.3 (1C, Ar-C), 128.2
(2C, Ar-C), 128.1 (1C, Ar-C), 127.9 (1C, Ar-C), 127.5 (1C, Ar-C), 126.2 (1C, Ar-C),

125.9 (1C, Ar-C), 124.4 (1C, Ar-C), 124.0 (1C, Ar-C), 109.4 (1C, CH), 66.8 (1C,
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CH2Ph), 17.0 (1C, CHy). IR (neat): 3052w, 3035w, 2897w, 2084s (C=N), 1696s, 1382m,
1318m, 1249m, 1216m, 1117m, 820m, 740m, 698m, 494m, 476m cm™. HRMS (ESI)
Calcd for [C22H1802Na, M + Na — N2]*: 337.1199, Found: 337.1198.

(E)-Benzyl 4-(benzo[d][1,3]dioxol-5-yl)-2-diazopent-3-enoate (1)

Me N, Red oil, TLC Rf = 0.27 (PE/EA = 10:1 v/v), 74% yield. *H
Ow NMR (400 MHz, CDCls) & 7.39-7.34 (m, 5H, Ar-H), 6.91
COOBn
{ (d, J=1.7 Hz, 1H, Ar-H), 6.88 (dd, J; = 8.0 Hz, J» = 1.8 Hz,
© 1H, Ar-H), 6.77 (d, J = 8.0 Hz, 1H, Ar-H), 5.95 (s, 2H, CH),
5.88 (d, J = 0.8 Hz, 1H, CH), 5.27 (s, 2H, CHaPh), 2.03 (d, J = 0.8 Hz, 3H, CHs). 3C
NMR (100 MHz, CDCls)  166.4 (1C, C=0), 147.7 (1C, C), 147.0 (1C, Ar-C), 136.4 (1C,
Ar-C), 135.8 (1C, Ar-C), 134.6 (1C, Ar-C), 128.6 (2C, Ar-C), 128.3 (1C, Ar-C), 128.2
(1C, Ar-C), 119.4 (2C, Ar-C), 108.0 (1C, Ar-C), 107.8 (1C, Ar-C), 106.4 (1C, CH), 101.1
(1C, CHy), 66.8 (1C, CH2Ph), 17.3 (1C, CHa). IR (neat): 3065w, 3033w, 2955w, 2894w,
2077s (C=N), 1670s, 1503m, 1488m, 1219s, 1101m, 1038m, 804m, 736m, 697m cmL.
HRMS (ESI) Calcd for [C1oH1604Na, M + Na - N2]*: 331.0941, Found: 331.0947.

(E)-Benzyl 2-diazo-4-(thiophen-2-yl)pent-3-enoate (1m)

Me N, Red oil, TLC Rr = 0.29 (PE/EA = 10:1 v/V), 71% vyield. *H NMR
N . (400 MHz, CDCls) 6 7.38-7.34 (m, 5H, Ar-H), 7.18 (dd, J; = 5.1
QO Hz, J» = 0.9 Hz, 1H, Ar-H), 7.04 (dd, J; = 3.6 Hz, J, = 1.0 Hz,
1H, Ar-H), 6.98 (dd, J; = 5.1 Hz, J, = 3.7 Hz, 1H, Ar-H), 6.10 (g,
J=1.0 Hz, 1H, CH), 5.28 (s, 2H, CH2Ph), 2.09 (d, J = 1.0 Hz, 3H, CH3). 3C NMR (100
MHz, CDCls) 5 166.1 (1C, C=0), 146.4 (1C, C), 135.7 (1C, Ar-C), 128.6 (1C, Ar-C),
128.3 (2C, Ar-C), 128.2 (1C, Ar-C), 128.1 (1C, Ar-C), 127.5 (2C, Ar-C), 124.5 (1C, Ar-
C), 122.9 (1C, Ar-C), 107.9 (1C, CH), 66.9 (1C, CH2Ph), 17.1 (1C, CHs). IR (neat):
3107w, 3089w, 3067w, 3033w, 2955w, 2075s (C=N), 1700s, 1497s, 1315m, 1284m,
1209m, 849m, 735m cm™. HRMS (ESI) Calcd for [C16H14SO2Na, M + Na - N2]*:
293.0607, Found: 293.0605.

Benzyl 2-diazo-4-methylpent-3-enoate (1n)

Me N, Red oil, TLC Rt = 0.30 (PE/EA = 10:1 v/v), 59% vyield. 'H NMR

e N coosn (400 MHz, CDCl3) ¢ 7.37-7.33 (m, 5H, Ar-H), 5.43 (s, 1H, CH),

5.24 (s, 2H, CH>) 1.86 (s, 3H, CH3), 1.68 (s, 3H, CH3). °C NMR

(100 MHz, CDCls) ¢ 166.8 (1C, C=0), 156.1 (1C, C), 136.1 (1C, Ar-C), 128.5 (2C, Ar-

C), 128.2 (1C, Ar-C), 128.1 (1C, Ar-C), 118.3 (1C, Ar-C), 106.3 (1C, CH), 66.0 (1C,

CH2Ph), 31.0 (1C, CHs), 21.2 (1C, CHg). IR (neat): 3033w, 2075s (C=N), 1700s, 1279s,

1191m, 1048m, 735w, 697w cm™. HRMS (ESI) Calcd for [C13H12N202Na, M + Na]*:
253.0947, Found: 253.0950.

Benzyl 2-diazobut-3-enoate (10)

N, Red oil, TLC R = 0.30 (PE/EA = 10:1 v/v), 55% yield. *H NMR (400
\)kCOOBn MHz, CDCl3) § 7.39-7.34 (m, 5H, Ar-H), 6.18 (dd, J1 = 17.4 Hz, J, =
11.0 Hz, 1H, CH), 5.24 (s, 2H, CHzPh), 5.11 (d, J = 11.0 Hz, 1H, CH>),

4.86 (d, J = 17.4 Hz, 1H, CH>). 13C NMR (100 MHz, CDCls) 6 164.6 (1C, C=0), 135.7
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(1C, Ar-C), 128.6 (2C, Ar-C), 128.3 (1C, Ar-C), 128.1 (2C, Ar-C), 120.3 (1C, CHy), 107.5
(1C, CH), 66.6 (1C, CH2Ph). IR (neat): 3033w, 2085s (C=N), 1704s, 1615m, 1379m,
1305s, 1266s, 1133s, 1100m, 743m, 697m cmt. HRMS (ESI) Calcd for [C11H10N20:Na,
M + NaJ*: 225.0634, Found: 225.0638.

(E)-Benzyl 5-(benzyloxy)-2-diazopent-3-enoate (1q)

N, Red oil, TLC Ry =0.30 (PE/EA = 20:1 v/v), 45% yield. *H NMR
BnOMCOOBn (300 MHz, CDClI3) ¢ 7.74-7.25 (m, 10H, Ar-H), 6.11 (d, J =
15.9 Hz, 1H, CH=CH), 5.48 (dt, J1 = 15.9 Hz, J. = 1.8 Hz, 1H,
CH=CH), 5.25 (s, 2H, CH>), 4.52 (s, 2H, CH2 ), 4.11 (dd, J1 = 6.3 Hz, J. = 1.1 Hz, 2H,
CH,). C NMR (100 MHz, CDCls) 6 164.7 (1C, C=0), 138.0 (1C, Ar-C), 135.6 (1C, Ar-
C), 128.5 (1C, CH), 128.3 (2C, Ar-C), 128.1 (2C, Ar-C), 127.7 (2C, Ar-C), 120.1 (2C,
Ar-C), 116.4 (2C, CH), 72.0 (1C, CHy), 70.1 (1C, CHy), 66.7 (1C, CH.). HRMS (ESI)
Calcd for [C19H19N203, M + H]™: 323.1390, Found: 323.1385.

(E)-Methyl 2-diazo-4-phenylpent-3-enoate (1r)

Me N, Red oil, TLC Rf = 0.31 (PE/EA = 20:1 v/v), 89% vyield. *H

g NMR (400 MHz, CDCl3) & 7.41 (dd, J1 = 5.5 Hz, J2 = 3.6 Hz,

COOMe 2H, Ar-H), 7.35-7.29 (m, 2H, Ar-H), 7.25 (ddd, J1 = 7.2 Hz,
w Jo =3.7 Hz, J3 = 1.3 Hz, 1H, Ar-H), 5.98 (d, J = 1.1 Hz, 1H,
CH=), 3.82 (s, 3H, OCHj3), 2.08 (d, J = 1.1 Hz, 3H, CH3). °C

NMR (100 MHz, CDCl3) 6 166.86 (1C, C=0), 142.39 (1C, C), 134.54 (1C, Ar-C), 128.26
(2C, Ar-C), 127.25 (1C, Ar-C), 125.68 (2C, Ar-C), 108.92 (1C, CH), 52.22 (1C, OCHy),
16.86 (1C, CHs). IR (neat): 3080w, 3057w, 2998w, 2078s (C=N), 1706s, 1242s, 1115s,

758s, 739s, 698s cm™. HRMS (ESI) Calcd for [C12H1202Na, M + Na — N2]*: 211.0730,
Found: 211.0702.

(E)-tert-Butyl 2-diazo-4-phenylpent-3-enoate (1s)

Ve N Red oil, TLC R¢ = 0.49 (PE/EA = 20:1 v/v), 80% yield. H

- NMR (400 MHz, CDCls) & 7.44-7.38 (m, 2H, Ar-H), 7.32 (t,
WCOO‘Bu J=75Hz, 2H, Ar-H), 7.27-7.24 (m, 1H, Ar-H), 5.96 (d, J =
1.0 Hz, 1H, CH=), 2.08 (d, J = 1.1 Hz, 3H, CHs), 1.52 (s, 9H,

C(CHs)s). *C NMR (100 MHz, CDCl3) 8 165.78 (1C, C=0),

142.71 (1C, C), 133.64 (1C, Ar-C), 128.29 (2C, Ar-C), 127.12 (1C, Ar-C), 125.72 (2C,
Ar-C), 109.62 (1C, Ar-C), 81.99 (1C, O-C), 28.30 (3C, (CHs)3), 16.88 (1C, CHs). IR
(neat): 3057w, 3027w, 2979w, 2073s (C=N), 1699s, 1247s, 1164s, 1114s, 791s, 739,

696s cm™. HRMS (ESI) Calcd for [CisH1802Na, M + Na — N2]*: 253.1199, Found:
253.1165.
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4. Procedures of N—H Insertions

4.1 The typical procedure
1 mol% [Rhy(TPA),4]

N 1 mol% (R)-4g NHBoc
+ BocNH, >
Me/\)\coosn CHClIs, 80 °C, < 1 min MeMCOOBn
1a 2a

The Rh2(TPA)s (2.7 mg, 0.002 mmol, 1 mol%) and (R)-4g (1.1 mg, 0.002 mmol, 1
mol%) were introduced into an oven-dried Schlenk tube in an argon-filled glovebox.
After 2 mL CHCIs was injected into the Schlenk tube, the mixture was stirred at 80 °C.
The mixed solution of (E)-benzyl 2-diazopent-3-enoate 1a (43.2 mg, 0.2 mmol) and tert-
butyl carbamate (23.4 mg, 0.2 mmol) in 1 mL CHCIs; was added by a syringe in one
portion. The reaction finished in 1 min after the addition (TLC monitoring). Then the
reaction mixture was concentrated and purified by a flash chromatography on silica gel
(PE/EA =10:1 v/v) to give (E)-benzyl 2-(tert-butoxycarbonylamino)pent-3-enoate 2a as
a colorless oil. The analysis data for N—H insertion products was listed below.

Table S1: Solvent evaluation &

1 mol% [Rhy(TPA),]
N 1 mol% (R)-4g NHBoc

+ BocNH, >
Me/\)\coosn solvent, 25 °C, time Me/v*\COOBn

1a 2a

Entry Solvent Time Yield (%)! ee (%)
1 CHCI3 <1 min 74 96

2 DCM <1 min 70 92

3 DCE <1 min 45 89

4 c-hexane 2h 39 67

5 THF 0.5h 56 3

6 toluene 2h 53 6

[a] Reaction conditions: [Rh2(TPA)4]/(R)-4g/1a/BocNH; = 0.002:0.002:0.2:0.2 (mmol)
in 3 mL solvent at 25 °C. [b] Isolated yield. [c] Determined by HPLC using Chiralcel OD-
H column.

4.2 The gram-scale experiment

Me N, 1 mol% Rhy(TPA), Me NHBoc
1 mol% (R)-49
X" C00Bn + BocNH, ° -""C00Bn
CHCls, 80 °C, 20 min
19 29 (1.45q)

95% vyield, 95% ee
The Rho(TPA)s (36.6 mg, 0.027 mmol, 1 mol%), (R)-4g (14.8 mg, 0.027 mmol, 1
mol%), and tert-butyl carbamate (320 mg, 2.7 mmol) were introduced into an oven-dried
three-necked round bottom flask in an argon-filled glovebox. After 13 mL CHCIs was
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injected into the flask, the mixture was stirred at 80 °C. The solution of (E)-benzyl 2-
diazo-4-phenylpent-3-enoate 1g (1.2 g, 4.1 mmol) in 27 mL CHCIs was added to the flask
through constant pressure funnel within 2 h. The reaction finished immediately after the
addition (TLC monitoring). Then the reaction mixture was concentrated and purified by
a flash chromatography on silica gel (PE/EA = 10:1 v/v) to give (E)-benzyl 2-(tert-
butoxycarbonylamino)-4-phenylpent-3-enoate 2g (1.45 g, 95% vyield, 95% ee) as a
colorless oil, which slowly solidified with standing.

5. Analytical Data of N—H Insertion Products

(E)-Benzyl 2-(tert-butoxycarbonylamino)pent-3-enoate (2a)

NHBoc Colorless oil, TLC Rf = 0.3 (PE/EA = 10:1 v/v). 93% vyield, 96% ee.
Me/\/kCOOBn [H_PLC conditio_n: Chiralce! OD-H column,_n-hexane/Z-EropanoI_:
95:5, flow rate = 1.0 mL/min, wavelength = 220 nm, tr = 9.74 min
for major isomer, tr = 12.53 min for minor isomer], [a]o® = —16.6 (¢ 1.0, CHCIs). H
NMR (400 MHz, CDClz) ¢ 7.38-7.31 (m, 5H, Ar-H), 5.80-5.73 (m, 1H, CH=CH), 5.48
(dd, J1 = 15.2 Hz, J> = 5.2 Hz, 1H, CH=CH), 5.22-5.15 (m, 3H, CH and CH2Ph), 4.82
(brs, 1H, NH), 1.69 (d, J = 8.0 Hz, 3H, CHs), 1.43 (s, 9H, C(CHs)3). 3C NMR (100 MHz,
CDClI3) 6 171.2 (1C, C=0), 154.9 (1C, C=0), 135.3 (1C, Ar-C), 129.6 (1C, CH), 128.5
(1C, Ar-C), 128.2 (1C, Ar-C), 128.0 (1C, Ar-C), 125.3 (1C, CH), 79.9 (1C, C-0), 67.0
(1C, CH2Ph), 55.4 (1C, CH), 28.2 (3C, C(CHs3)3), 17.6 (1C, CH3). HRMS (ESI) Calcd for
[C17H23NO:zNa, M + Na]*: 328.1519, Found: 328.1521.

(E)-Benzyl 2-(tert-butoxycarbonylamino)hex-3-enoate (2b)

NHBoc Colorless oil, TLC Rf = 0.25 (PE/EA = 10:1 v/v). 92% yield, 97%
M ee. [HPLC condition: Chiralcel OD-H column, n-hexane/2-propanol
Et CooBn  _ 99:1, flow rate = 1.0 mL/min, wavelength = 210 nm, tr = 8.92
min for major isomer, tr = 11.05 min for minor isomer], [o]o® = —22.0 (c 1.0, CHCI5).
'H NMR (400 MHz, CDCl3) & 7.36-7.26 (m, 5H, Ar-H), 5.83-5.76 (m, 1H, CH=CH),
5.45 (dd, J1 = 15.6 Hz, J> = 5.6 Hz, 1H, CH=CH), 5.24-5.13 (m, 3H, CH and CHPh),
4.83 (brs, 1H, NH), 2.08-2.01 (m, 2H, CH2), 1.44 (s, 9H, C(CHs3)3), 0.96 (t, J = 7.2 Hz,
3H, CHs). 13C NMR (100 MHz, CDCl3) 6 171.3 (1C, C=0), 154.9 (1C, C=0), 136.3 (1C,
Ar-C), 135.4 (1C, CH), 128.5 (2C, Ar-C), 128.3 (1C, Ar-C), 128.1 (2C, Ar-C), 123.1 (1C,
CH), 79.9 (1C, C-0), 67.0 (1C, CH2Ph), 55.3 (1C, CH), 28.3 (3C, C(CHj3)3), 25.2 (1C,
CH), 13.0 (C, CHs). HRMS (ESI) Calcd for [C1sH2sNOsNa, M + Na]*: 342.1676, Found:
342.1678.

(E)-Benzyl 2-(tert-butoxycarbonylamino)oct-3-enoate (2c)

NHBoc Colorless oil, TLC R =0.3 (PE/EA = 10:1 v/v). 90% yield, 92%

n-CaHg N—~coopn & [HPLC condition: Chiralcel OD-H column, n-hexane/2-
propanol =99:1, flow rate = 1.0 mL/min, wavelength = 210 nm,

tr = 7.57 min for major isomer, tr = 9.68 min for minor isomer], [a]o?® = —22.8 (c 1.0,
CHCI3). *H NMR (400 MHz, CDCls) 6 7.35-7.32 (m, 5H, Ar-H), 5.78-5.70 (m, 1H,
CH=CH), 5.45 (dd, J1 = 12.0 Hz, J, = 8.0 Hz, 1H, CH=CH), 5.24-5.13 (m, 3H, CH and
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CH2Ph), 4.84 (brs, 1H, NH), 2.04-2.03 (m, 2H, CHy), 1.44 (s, 9H, C(CHz3)3), 1.29-1.26
(m, 4H, (CHy)2), 0.87 (t, J = 4.0 Hz, 3H, CHs). 3C NMR (100 MHz, CDCls) 6 171.2 (1C,
C=0), 154.9 (1C, C=0), 135.4 (1C, Ar-C), 135.0 (1C, CH), 128.5 (1C, CH), 128.3 (2C,
Ar-C), 128.1 (2C, Ar-C), 124.0 (1C, Ar-C), 79.9 (1C, C-0), 67.0 (1C, CHzPh), 55.4 (1C,
CH), 31.8 (1C, CH>), 30.9 (1C, CHy), 28.2 (3C, C(CHs)3), 22.0 (1C, CHy), 13.8 (C, CH3).
HRMS (ESI) Calcd for [C20H2sNO4sNa, M + Na]*: 370.1989, Found: 370.1995.

(E)-Benzyl 2-(tert-butoxycarbonylamino)dec-3-enoate (2d)

NHBoc Colorless oil, TLC Rs = 0.3 (PE/EA = 10:1 v/v). 93% vyield, 94%
ee. [HPLC condition: Chiralcel OD-H column, n-hexane/2-
propanol = 99:1, flow rate = 1.0 mL/min, wavelength = 210
nm, tr = 7.76 min for major isomer, t = 9.57 min for minor isomer], [a]o®® = -22.4 (c
1.0, CHCIs3). 'H NMR (400 MHz, CDCls) § 7.40-7.28 (m, 5H, Ar-H), 5.80-5.73 (m, 1H,
CH=CH), 5.48 (dd, J1 = 15.2 Hz, J» = 5.8 Hz, 1H, CH=CH), 5.23-5.13 (m, 3H, CH and
CH2Ph), 4.85 (brs, 1H, NH), 2.03 (g, J = 7.2 Hz, 2H, CH>), 1.46 (s, 9H, C(CH3)3), 1.36—
1.24 (m, 8H, (CHy)a), 0.88 (t, J = 6.8 Hz, 3H, CH3). 3C NMR (100 MHz, CDCl3) 6 171.2
(1C, C=0), 154.9 (1C, C=0), 135.4 (1C, Ar-C), 135.0 (1C, CH), 128.5 (2C, Ar-C), 128.2
(1C, Ar-C), 128.0 (2C, Ar-C), 123.9 (1C, CH), 79.8 (1C, C-0), 67.0 (1C, CH2Ph), 55.4
(1C, CH), 32.1 (1C, CHy), 31.6 (1C, CHz2), 28.7 (2C, CH), 28.23 (3C, C(CHa)z3), 22.5
(1C, CHy), 14.1 (1C, CH3). HRMS (ESI) Calcd for [C22H33sNOsNa, M + Na]*: 398.2302,
Found: 398.2302.

n-CGH13/\)*\COOBn

(E)-Benzyl 2-(tert-butoxycarbonylamino)-5-methylhex-3-enoate (2e)

NHBoc Colorless oil, TLC Rf = 0.35 (PE/EA = 10:1 v/v). 83% yield, 93%
e N - ee. [HPLC condition: Chiralcel AD-H column, n-hexane/2-
propanol = 95:5, flow rate = 1.0 mL/min, wavelength = 210 nm, tr
= 10.85 min for major isomer, tr = 11.82 min for minor isomer], [a]o® = -12.4 (c 1.0,
CHCIs). *H NMR (400 MHz, CDCls) § 7.38-7.26 (m, 5H, Ar-H), 5.74-5.67 (m, 1H,
CH=CH), 5.42 (dd, J; = 15.2 Hz, J> = 5.8 Hz, 1H, CH=CH), 5.24-5.11 (m, 3H, CH and
CH2Ph), 4.82 (brs, 1H, NH), 2.30-2.25 (m, 1H, CH), 1.44 (s, 9H, C(CHz3)3), 0.95 (d, J =
6.7 Hz, 6H, (CHs)2). *°C NMR (100 MHz, CDCls) 6 171.4 (1C, C=0), 155.0 (1C, C=0),
141.5 (1C, Ar-C), 135.5 (1C, CH), 128.5 (2C, Ar-C), 128.3 (1C, Ar-C), 128.1 (2C, Ar-C),
121.3 (1C, CH), 79.9 (1C, C-0), 67.0 (1C, CH2Ph), 55.3 (1C, CH), 30.8 (1C, CH(CHs3)z),
28.3 (3C, C(CHa)3), 21.9 (1C, CH(CHs3)2). HRMS (ESI) Calcd for [C10H27NOsNa, M +
Na]*: 356.1832, Found: 356.1836.

(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-phenylbut-3-enoate (2f)

NHBoc Colorless oil, TLC Rt = 0.3 (PE/EA = 8:1 v/v). 98% vyield, 83%
ee. [HPLC condition: Chiralcel OD-H column, n-hexane/2-
propanol =90:10, flow rate = 1.0 mL/min, wavelength = 254 nm,
tr = 8.33 min for major isomer, tr = 11.13 min for minor isomer],
[a]p?® =-22.0 (¢ 1.0, CHCI3). *H NMR (400 MHz, CDCls) ¢ 7.36-7.26 (m, 10H, Ar-H),
6.63 (d, J = 16.1 Hz, 1H, CH=CH), 6.19 (dd, J1 = 15.9 Hz, J> = 6.1 Hz, 1H, CH=CH),
5.29 (d, J = 7.0 Hz, 1H, CH), 5.22 (s, 2H, CH2Ph), 5.01 (brs, 1H, NH), 1.46 (s, 9H,
C(CHs)3). *C NMR (100 MHz, CDCls) 6 170.8 (1C, C=0), 154.9 (1C, C=0), 135.9 (1C,
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Ar-C), 135.2 (1C, Ar-C), 132.9 (1C, CH), 128.6 (2C, Ar-C), 128.5 (2C, Ar-C), 128.2 (2C,
Ar-C), 128.1 (2C, Ar-C), 126.6 (2C, Ar-C), 123.8 (1C, CH), 80.2 (1C, C-O), 67.4 (1C,
CH,Ph), 55.5 (1C, CH), 28.3 (3C, C(CHs)3). HRMS (ESI) Calcd for [C22HzsNOsNa, M
+ Na]*: 390.1676, Found: 390.1678.

(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (29)

Me NHBoc Colorless oil, TLC R =0.29 (PE/EA = 8:1 v/Vv). 99% yield, 96%
WCOOBn ee. [HPLC condition: Chiralcel OD-H column, n-hexane/2-
propanol =90:10, flow rate = 1.0 mL/min, wavelength = 254 nm,
tr = 6.54 min for major isomer, tr = 9.72 min for minor isomer],
[a]o?® = —62.0 (¢ 1.0, CHCI3). 'H NMR (400 MHz, CDCls) 6 7.32-7.26 (m, 10H, Ar-H),
5.53-5.52 (m, 1H, CH=), 5.26-5.13 (m, 4H, CH and NH and CH2Ph), 2.20 (s, 3H, CH3),
1.45 (s, 9H, C(CHs)s). *C NMR (100 MHz, CDCls) § 171.3 (1C, C=0), 154.9 (1C, C=0),
142.3 (1C, Ar-C), 141.6 (1C, C), 135.5 (1C, Ar-C), 128.5 (2C, Ar-C), 128.2 (3C, Ar-C),
128.2 (1C, Ar-C), 127.8 (1C, Ar-C), 127.6 (1C, Ar-C), 125.9 (2C, Ar-C), 121.9 (1C, CH),
80.0 (1C, C-0), 67.0 (1C, CHzPh), 52.9 (1C, CH), 28.2 (3C, C(CHs3)3), 16.9(1C, CHs).
HRMS (ESI) Calcd for [C23H27NO4Na, M + Na]*: 404.1832, Found: 404.1836.

(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-chlorophenyl)pent-3-enoate (2h)

Me NHBoc Colorless oil, TLC Rf = 0.25 (PE/EA = 8:1 v/v). 96% yield,
93% ee. [HPLC condition: Chiralcel OD-H column, n-
hexane/2-propanol = 90:10, flow rate = 1.0 mL/min,
wavelength = 254 nm, tr = 6.92 min for major isomer, tr =
9.82 min for minor isomer], [a]o® = -56.2 (¢ 1.0, CHCIs). *H NMR (400 MHz, CDCls)
0 7.23-7.14 (m, 9H, Ar-H), 5.44 (dd, J;: = 8.8 Hz, J> = 1.2 Hz, 1H, CH), 5.18-5.05 (m,
4H, CH and NH and CHzPh), 2.09 (s, 3H, CHa), 1.36 (s, 9H, C(CHs)s). *C NMR (100
MHz, CDCl3) 6 171.2 (1C, C=0), 154.9 (1C, C=0), 140.7 (1C, Ar-C), 140.4 (1C, Ar-C),
135.4 (1C, Ar-C), 133.4 (1C, C), 128.5 (3C, Ar-C), 128.4 (2C, Ar-C), 128.3 (2C, Ar-C),
127.9 (2C, Ar-C), 122.5 (1C, CH), 80.1 (1C, C-0), 67.1 (1C, CH2Ph), 52.9 (1C, CH),
28.3 (3C, C(CHBa)3), 16.9 (1C, CHa). HRMS (ESI) Calcd for [C23H26CINO4Na, M + Na]*:
438.1443, Found: 438.1442.

X-"*~COO0OBn
Cl

(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-fluorophenyl)pent-3-enoate (2i)

Me NHBoc Colorless oil, TLC R = 0.27 (PE/EA = 10:1 v/v). 99% vyield,
97% ee. [HPLC condition: Chiralcel OD-H column, n-
hexane/2-propanol = 90:10, flow rate = 1.0 mL/min,
wavelength = 254 nm, tr = 6.21 min for major isomer, tr =
8.33 min for minor isomer], [a]o® = -62.4 (¢ 1.0, CHCIs3). *H NMR (400 MHz, CDCls)
0 7.36-7.29 (m, 7H, Ar-H), 7.03 (t, J = 8.6 Hz, 2H, Ar-H), 5.55 (d, J = 9.0 Hz, 1H, CH),
5.40-5.13 (m, 4H, CH and NH and CH2zPh), 2.22 (s, 3H, CHa), 1.49 (s, 9H, C(CHz)s3). °C
NMR (100 MHz, CDCI3) 6 171.2 (1C, C=0), 163.5 (1C, C=0), 161.1 (1C, Ar-C), 154.9
(1C, Ar-C), 140.5 (1C, Ar-C), 138.3 (1C, C), 135.4 (1C, Ar-C), 128.5 (2C, Ar-C), 128.2
(1C, Ar-C), 127.8 (2C, Ar-C), 127.5 (1C, Ar-C), 127.4 (1C, Ar-C), 121.9 (1C, Ar-C),
115.1 (1C, Ar-C), 114.9 (1C, C), 80.0 (1C, C-0), 67.0 (1C, CH2Ph), 52.9 (1C, CH), 28.2
(3C, C(CHs3)3), 17.0 (1C, CH3). HRMS (ESI) Calcd for [C23H26FNOsNa, M + Na]*:

X *~COOBn
F
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422.1738, Found: 422.1741.
(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-methoxyphenyl)pent-3-enoate(2j)

Me NHBoc Colorless oil, TLC Rf=0.26 (PE/EA = 8:1 v/v). 97% yield,
94% ee. [HPLC condition: Chiralcel OD-H column, n-
hexane/2-propanol = 90:10, flow rate = 1.0 mL/min,
wavelength = 254 nm, tr = 8.96 min for major isomer, tr
= 12.15 min for minor isomer], [a]o? =-64.0 (¢ 1.0, CHCI3). *tH NMR (400 MHz, CDCls)
0 7.35-7.29 (m, 7H, Ar-H), 6.87 (d, J = 8.7 Hz, 2H, Ar-H), 5.52 (dd, J1 =8.8 Hz, )= 1.1
Hz, 1H, CH), 5.29-5.15 (m, 4H, CH and NH and CH2Ph), 3.83 (s, 3H, OCH3), 2.20 (s,
3H, CHs), 1.48 (s, 9H, C(CHs)s). 3C NMR (100 MHz, CDCls3) 6 171.5 (1C, C=0), 159.2
(1C, C=0), 155.0 (1C, Ar-C), 141.0 (1C, Ar-C), 135.5 (1C, Ar-C), 134.6 (1C, C), 1285
(2C, Ar-C), 128.1 (2C, Ar-C), 127.8 (2C, Ar-C), 127.0 (2C, Ar-C), 120.2 (1C, Ar-C),
113.6 (1C, CH), 79.9 (1C, C-0), 66.9 (1C, CH2Ph), 55.2 (1C, CH), 53.0 (1C, OCH3), 28.3
(3C, C(CHa)3), 16.9 (1C, CHs). HRMS (ESI) Calcd for [C24H29NOsNa, M + Na]':
434.1938, Found: 434.1936.

X" "COO0OBn

MeO

(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(naphthalen-2-yl)pent-3-enoate (2k)
Me NHBoc Colorless oil, TLC Rf=0.30 (PE/EA =10:1 v/v). 99% yield,
90% ee. [HPLC condition: Chiralcel OD-H column, n-
X-"*>CO0Bn .
OO hexane/2-propanol = 90:10, flow rate = 1.0 mL/min,
wavelength = 210 nm, tr = 9.35 min for major isomer, tr =
10.68 min for minor isomer], [o]o? = —68.8 (¢ 1.0, CHCIs). *H NMR (400 MHz, CDCls)
0 7.75-7.60 (m, 4H, Ar-H), 7.40-7.30 (m, 3H, Ar-H), 7.25-7.10 (m, 5H, Ar-H), 5.60 (d,
J=8.7Hz, 1H, CH), 5.24-5.03 (m, 4H, CH and NH and CH2Ph), 2.20 (s, 3H, CHs), 1.36
(s, 9H, C(CHs)3). °C NMR (100 MHz, CDCls) § 171.3 (1C, C=0), 155.0 (1C, C=0),
135.5 (1C, C), 133.2 (2C, Ar-C), 132.8 (1C, Ar-C), 128.5 (2C, Ar-C), 128.2 (1C, Ar-C),
128.1 (1C, Ar-C), 127.9 (2C, Ar-C), 127.8 (1C, Ar-C), 127.5 (2C, Ar-C), 126.2 (1C, Ar-
C), 126.0 (1C, Ar-C), 124.8 (1C, Ar-C), 124.1 (1C, Ar-C), 122.4 (1C, CH), 80.1 (1C, C-
0), 67.0 (1C, CH2Ph), 53.0 (1C, CH), 28.3 (3C, C(CHa)z3), 16.9 (1C, CHz). HRMS (ESI)
Calcd for [C27H29NOsNa, M + Na]*: 454.1989, Found: 454.1980.

(E)-Benzyl-4-(benzo[d][1,3]dioxol-5-yl)-2-(tert-butoxycarbonylamino)pent-3-enoate
(21)

Me NHBoc Colorless oil, TLC R = 0.26 (PE/EA = 8:1 v/v). 98% yield,
92% ee. [HPLC condition: Chiralcel OD-H column, n-
hexane/2-propanol = 90:10, flow rate = 1.0 mL/min,
wavelength = 220 nm, tr = 9.05 min for major isomer, tr =
11.40 min for minor isomer], [o]o® = -54.4 (c 1.0, CHCIs3). *H NMR (400 MHz, CDCls)
0 7.36-7.29 (m, 5H, Ar-H), 6.85-6.83 (m, 2H, Ar-H), 6.78 (d, J = 8.5 Hz, 1H, Ar-H), 5.98
(s, 2H, CH2), 5.45 (d, J = 8.5 Hz, 1H, CH), 5.30-5.16 (m, 4H, CH and NH and CH2Ph),
2.18 (s, 3H, CHg), 1.48 (s, 9H, C(CHa)3). *°C NMR (100 MHz, CDCls) 6 171.4 (1C, C=0),
155.0 (1C, C=0), 147.6 (1C, Ar-C), 147.2 (1C, Ar-C), 136.6 (1C, Ar-C), 135.5 (1C, Ar-
C), 1285 (2C, C), 128.2 (1C, Ar-C), 127.9 (2C, Ar-C), 121.0 (1C, Ar-C), 119.5 (1C, Ar-
C),108.0 (1C, Ar-C), 106.5 (1C, CH), 101.1 (1C, CH»), 80.0 (1C, C-0), 67.0 (1C, CH2Ph),

<O X-">C00Bn
0
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52.9 (1C, CH), 28.3 (3C, C(CHa)s), 17.1 (I1C, CHs). HRMS (ESI) Calcd for
[C24H27NOsNa, M + Na]*: 448.1731, Found: 448.1733.

(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(thiophen-2-yl)pent-3-enoate (2m)

Me NHBoc Colorless oil, TLC Rf=0.28 (PE/EA =10:1 v/v). 99% yield, 97%
S A Co0Bn ee. [HPLC condition: Chiralcel OD-H column, n-hexane/2-
\ propanol = 90:10, flow rate = 1.0 mL/min, wavelength = 273 nm,
tr = 7.11 min for major isomer, tr = 8.75 min for minor isomer],
[o]p?® = —60.4 (c 1.0, CHCI3). *H NMR (400 MHz, CDCls) 6 7.32-7.25 (m, 5H, Ar-H),
7.17 (d, J=4.8 Hz, 1H, Ar-H), 7.05 (dd, J1 = 3.6 Hz, J> = 0.8 Hz, 1H, Ar-H), 6.97 (dd, J1
=5.0Hz, J2 = 3.7 Hz, 1H, Ar-H), 5.70 (dd, J1 = 8.8 Hz, J> = 1.1 Hz, 1H, CH), 5.23-5.17
(m, 4H, CH and NH and CHzPh), 2.21 (s, 3H, CHs), 1.44 (s, 9H, C(CHs)3). *C NMR
(100 MHz, CDCI3) 6 171.2 (1C, C=0), 154.9 (1C, C=0), 145.8 (1C, Ar-C), 135.4 (1C,
Ar-C), 135.0 (1C, C), 128.5 (1C, Ar-C), 128.2 (2C, Ar-C), 127.8 (1C, Ar-C), 127.4 (2C,
Ar-C), 1245 (1C, Ar-C), 124.0 (1C, Ar-C), 120.1 (1C, CH), 80.1 (1C, C-0), 67.1 (1C,
CH2Ph), 52.6 (1C, CH), 28.3 (3C, C(CHa)s), 16.7 (1C, CHs). HRMS (ESI) Calcd for
[C21H2sNSOsNa, M + Na]*: 410.1397, Found: 410.1398.

Benzyl 2-(tert-butoxycarbonylamino)-4-methylpent-3-enoate (2n)

Me NHBoc Colorless oil, TLC Rf= 0.3 (PE/EA = 10:1 v/v). 66% yield, 98% ee.
[HPLC condition: Chiralcel OD-H column, n-hexane/2-propanol =
90:10, flow rate = 1.0 mL/min, wavelength = 210 nm, tr = 4.84 min
for major isomer, tr = 5.92 min for minor isomer], [a]o® = -126.9 (c 1.0, CHCIs). 'H
NMR (400 MHz, CDCls3) ¢ 7.37-7.26 (m, 5H, Ar-H), 5.22-5.01 (m, 5H, CH and NH and
CH2Ph), 1.78 (s, 3H, CHs), 1.73 (s, 3H, CH3), 1.43 (s, 9H, C(CHa)3). 1*C NMR (100 MHz,
CDClg). 6 171.9 (1C, C=0), 155.0 (1C, C=0), 139.7 (1C, Ar-C), 135.6 (1C, C), 128.5
(2C, Ar-C), 128.2 (1C, Ar-C), 127.8 (2C, Ar-C), 119.2 (1C, CH), 79.9 (1C, C-0), 66.8
(1C, CH2Ph), 52.6 (1C, CH), 28.3 (3C, C(CHa)a3), 25.7 (1C, CHs), 18.7 (1C, CH3). HRMS
(ESI) Calcd for [C1sH2sNOsNa, M + Na]*: 342.1676, Found: 342.1676.

Me” X~ * “COOBn

Benzyl 2-(tert-butoxycarbonylamino)but-3-enoate (20)

NHBoc Colorless oil, TLC Rf = 0.35 (PE/EA = 10:1 v/v). 88% yield, 90% ee.
[HPLC condition: Chiralpak AD-H column, n-hexane/2-propanol =
90:10, flow rate = 1.0 mL/min, wavelength = 210 nm, tr = 8.74 min for
major isomer, tr = 10.40 min for minor isomer], [a]o® = 8.0 (c 1.0, CHCI3). *H NMR
(400 MHz, CDCls) ¢ 7.37-7.33 (m, 5H, Ar-H), 5.96-5.88 (m, 1H, CH), 5.37-5.15 (m,
5H, CH2 and CH and CH2Ph), 4.92 (brs, 1H, NH), 1.45 (s, 9H, C(CHs)s). *C NMR (100
MHz, CDClz) ¢ 170.6 (1C, C=0), 155.0 (1C, C=0), 135.2 (1C, Ar-C), 132.5 (1C, CH),
128.6 (2C, Ar-C), 128.4 (1C, Ar-C), 128.1 (2C, Ar-C), 117.4 (1C, CHy), 80.1 (1C, C-0),
67.3 (1C, CH2Ph), 55.8 (1C, CH), 28.3 (3C, C(CHa)3). HRMS (ESI) Calcd for
[C16H21NOsNa, M + Na]™: 314.1363, Found: 314.1365.

X COOBnN

Ethyl 2-(tert-butoxycarbonylamino)-2-cyclohexenylacetate (2p)
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NHBoc Colorless oil, TLC Rf = 0.30 (PE/EA = 8:1 v/v). 61% yield, 94% ee.

~coogt [HPLC condition: Chiralcel OD-H column, n-hexane/2-propanol =

99:1, flow rate = 1.0 mL/min, wavelength = 210 nm, tr = 4.94 min for

major isomer, tr = 5.34 min for minor isomer], [o]o%® = -53.0 (c 1.0,

CHCIs). *H NMR (400 MHz, CDCls3) 6 5.73 (s, 1H, CH), 5.22 (d, J = 5.8 Hz, 1H, CH),

4.63 (d, J=7.6 Hz, 1H, CH), 4.24-4.17 (m, 2H, CH>), 2.05-1.94 (m, 4H, (CH)2), 1.65—

1.54 (m, 4H, (CH2)2), 1.44 (s, 9H, C(CHs)3), 1.27 (t, J = 7.1 Hz, 3H, CH3). 3C NMR (100

MHz, CDCls) 0 171.4 (1C, C=0), 155.0 (1C, C=0), 133.3 (1C, C), 126.3 (1C, CH), 79.8

(1C, C-0), 61.3 (1C, CHy), 59.3 (1C, CH), 28.3 (3C, C(CHz3)3), 25.4 (1C, CH2), 25.1 (1C,

CH2), 22.5 (1C, CH.), 21.9 (1C, CH2), 14.1 (1C, CHs). HRMS (ESI) Calcd for
[C15H2sNO:zNa, M + Na]*: 306.1676, Found: 306.1680.

(E)-Benzyl 5-(benzyloxy)-2-(tert-butoxycarbonylamino)pent-3-enoate (2q)

NHBoc Colorless oil, TLC R = 0.35 (PE/EA = 10:1 v/v). 90% yield, 87%

BnOMCOOBn ee [using (S)-4g]. [HPLC condition: Chiralcel OD-H column, n-

hexane/2-propanol = 90:10, flow rate = 1.0 mL/min,
wavelength = 210 nm, tr = 19.19 min for major isomer, tr = 25.53 min for minor isomer],
[a]p® = -11.4 (c 1.0, CHCI3). *H NMR (400 MHz, CDClg) 6 7.24-7.21 (m, 10H, Ar-H),
5.77-5.74 (m, 2H, CH2), 5.19-5.17 (m, 1H, CH), 5.09 (s, 2H, CH>), 4.85 (brs, 1H, NH),
4.37 (s, 1H, CH), 3.95-3.80 (m, 2H, CH>), 1.35 (s, 9H, C(CHs)3). *C NMR (100 MHz,
CDCl3) 6 170.6 (1C, C=0), 154.9 (1C, C=0), 137.9 (1C, Ar-C), 135.1 (1C, Ar-C), 129.9
(1C, CH), 128.5 (2C, Ar-C), 128.3 (2C, Ar-C), 128.1 (2C, Ar-C), 127.7 (2C, Ar-C), 127.6
(2C, Ar-C), 126.7 (1C, CH), 80.0 (1C, C-0), 72.0 (1C, CHy), 69.3 (1C, CHy), 67.2 (1C,
CHz2), 54.9 (1C, CH), 28.2 (3C, C(CHz3)3). IR (neat): 3088w, 2859w, 2085s (C=N), 1722s,
1496m, 1286s, 1165m, 973w, 737m, 697m cm™*. HRMS (ESI) Calcd for [C2sH33N20s, M
+ NHa4]": 429.2384, Found: 429.2388.

(E)-Methyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (2r)

Me NHBoc Colorless oil, TLC Rf=0.59 (PE/EA = 5:1 v/v). 99% vyield, 93%

N coome & [HPLC condition: Chiralcel OD-H column, n-hexane/2-

propanol = 90:10, flow rate = 1.0 mL/min, wavelength = 254

nm, tr = 5.37 min for major isomer, tr = 6.09 min for minor

isomer], [a]o?” =—146.8 (¢ 1.0, CHCl3). *H NMR (400 MHz, CDCl3) § 7.41-7.24 (m, 5H,

Ar-H), 5.57 (d, J =8.4 Hz, 1H, CH=), 5.28 (s, 1H, NH), 5.21-5.06 (m, 1H, CH), 3.74 (s,

3H, OMe), 2.23 (s, 3H, CHa), 1.45 (s, 9H, C(CHa)s). *C NMR (100 MHz, CDCls3) §

172.14 (1C, C=0), 154.93 (1C, C=0), 142.14 (1C, C), 141.42 (1C, Ar-C), 128.25 (2C,

Ar-C), 127.66 (1C, Ar-C), 125.86 (2C, Ar-C), 121.82 (1C, CH), 79.99 (1C, C-0O), 52.66

(1C, C-0), 52.50 (1C, C-N), 28.26 (3C, C(CHa)3), 16.70 (1C, CH3). HRMS (ESI) Calcd
for [C17H2sNOsNa, M + Na]*: 328.1519, Found: 328.1518.

(E)-tert-Butyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (2s)

Me NHBoc White solid, Mp: 100-102 °C. TLC R¢=0.78 (PE/EA =5:1 V/Vv).
99% vield, 97% ee. [HPLC condition: Chiralcel OD-H column,
n-hexane/2-propanol = 90:10, flow rate = 1.0 mL/min,
wavelength = 254 nm, tr = 3.79 min for major isomer, tr = 4.23

NX-"">C00'Bu
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min for minor isomer], [a]o?’ = —126.6 (c 1.0, CHCI3). *H NMR (400 MHz, CDCl3) &
7.31 (ddd, J = 25.7, 12.6, 5.4 Hz, 5H, Ar-H), 5.52 (dd, J = 9.0, 1.1 Hz, 1H, CH=), 5.27
(d, J = 6.3 Hz, 1H, NH), 5.05 (t, J = 7.9 Hz, 1H, CH), 2.23 (s, 3H, CH3), 1.45 (d, J = 1.2
Hz, 18H, 2C(CHa)3). *C NMR (100 MHz, CDCl3) & 170.58 (1C, C=0), 154.95 (1C,
C=0), 142.62 (1C, Ar-C), 140.68 (1C, C), 128.25 (2C, Ar-C), 127.49 (1C, Ar-C), 125.90
(2C, Ar-C), 123.11 (1C, CH), 82.01 (1C, C-N), 79.71 (1C, C-0), 53.47 (1C, C-0), 28.30
(3C, C(CHs)s), 27.93 (3C, C(CHs)s), 16.88 (1C, CHs). HRMS (ESI) Calcd for
[C20H2sNO4Na, M + Na]*: 370.1989, Found: 370.1983.

6. Transformations of N-H Insertion Products

6.1 Synthesis of (S)-vinylglycine (5)°

NHBoc 6 N HCI \H,
: .
-"SCooBn  reflux, 2 h “"CooH
(S)-20 (S)-5
88% ee 85% yield

[a]p?° = +63.4 (¢ 2.0, H,0)

Compound (S)-20 (118 mg, 0.4 mmol) was dissolved in 8 mL 6 N HCI. The resulting
solution was heated to reflux for 2 h and then evaporated under reduced pressure at 30 °C.
The residue was dissolved in the minimum amount of water and applied to a column of
Dowex 50W-X8 ion exchange resin. The column was washed with water and eluted with
4% aqueous pyridine. The eluate was evaporated under reduced pressure to give product
(S)-5 with 85% yield as a white solid. Mp: 195-197 °C (dec.); [a]o? = +63.4 (c 2.0, H20);
'H NMR (400 MHz, D;0) 6 5.99-5.95 (m, 1H, CH), 5.50-5.46 (m, 2H, CH>), 4.27 (d, J
= 7.6 Hz, 1H, CH). C NMR (100 MHz, CDCls) 133.1 (1C, CH=), 119.5 (1C, CHy=),
58.5 (1C, CH).

6.2 Synthesis of (R)-2-aminopentanoic acid (6)°

i) Hy (1 atm)
/\/,'\TBOC ll\D/Id/gl_(|2.5 rzrurn]l%) /\/"\‘\Hz
eOH, r,
(R)-2b reflux, 3 h (R)-6
96% ee 94% vyield

[a]p?® = -0.6 (c 0.6, H,0)

A suspension of (R)-2b (127 mg, 0.4 mmol) and Pd/C (11 mg, 2.5 mol%) in 4 mL
MeOH was stired under hydrogen atmosphere for 2 h. The mixture was concentrated
under vacuum and then 8 mL of 6 N HCI was added. The resulting solution was heated
to reflux for 3 h and then evaporated under reduced pressure at 30 °C. The residue was
dissolved in the minimum amount of water and applied to a column of Dowex 50W-X8
ion exchange resin. The column was washed with water and eluted with 4% aqueous
pyridine. The eluate was evaporated under reduced pressure to give product (R)-6 with
94% yield as a white solid. [o]o?® = -0.6 (c 0.6, H20); *H NMR (400 MHz, D20) ¢ 3.73
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(t, J=6.0 Hz, 1H, CH), 1.91-1.75 (m, 2H, CH2), 1.45-1.30 (m, 2H, CH,), 0.93 (t, J = 7.6
Hz, 3H, CHa). 3C NMR (100 MHz, CDCls): 174.9 (1C, C=0), 56.0 (1C, CH), 34.4 (1C,
CHy), 19.6 (1C, CHy), 14.2 (1C, CHs).
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7. NMR Spectra of New Compounds
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(R)-6,6"-dimesityl- 1,1'-spirobiindane-7,7'-diol [(R)-9]
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Parameter

Data File
Name

S

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© @ o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral

Width

22 Lowest
Frequency
23 Nucleus

Value
Z:/ Personal/ 8%
%/ BERSCHR
GJX-10-40-Me—OH/ 1/
pdata/ 1/ lr
xb-19-38

PROTON

Bruker BioSpin GmbH
common

spect

cels
291.9
2830

1D
8

36
1. 0000

13. 5000
2.9999

2012-10-10T08:30:00
2012-10-10T08:30:00
400. 13
8223.7

-1685. 4
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Data File
Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© @ o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition

Time

18 Acquisition
Date
19 Modi fication
ate
20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Personal/ 8%
/B SCHR/
GJX-10-10-Me—0H/ 2/
pdata/ 1/ lr
xb-19-38

C13CPD

Bruker BioSpin GmbH

common

spect

cels
292.3
2gpg30

1D
73

203
1.0000

12. 5000
0. 5506

2012-10-10T08:31:00
2012-10-10T08:33:00
100. 61

29761.9

-4820. 2

13C

16384
32768




(R)-6,6"-Dimesityl-1,1'-spirobiindanyl-7,7'-diyl-hydrogenphosphate [(R)-4g]
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Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N oo e w

Author

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

Date

19 Modification
Date

Value
7:/ Data/ NMR/
2014-03/
GJX-20140321-SPA/ 2/
pdata/ 1/ Ir
GJX-20140321-SPA
PROTON
Bruker BioSpin GmbH
nmr

spect

cels
204,11
2830

1D
8

174
1. 0000

15. 0000
2.4999

2014-03-21T08:35:

s

0

2014-03-21T08:35:00

20 Spectrometer 400. 13
Frequency

21 Spectral 8012.8
Width

22 Lowest -1535. 4
Frequency

23 Nucleus 1H

24 Acquired Size 20031

25 Spectral Size 65536

Parameter Value

1 Data File 7:/ Data/ NMR/

Name 2014-03/
GJX-20140321-SPA/ 3/
pdata/ 1/ Ir

2 Title GJX-20140321-SPA

3 Comment C13CPD

4 Origin Bruker BioSpin GmbH

5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent CDC13.

10 Temperature — 295.2

11 Pulse 28pg30
Sequence

12 Experiment 1D

13 Number of 929
Scans

14 Receiver Gain 98

15 Relaxation 1. 0000
Delay

16 Pulse Width 9.8000

17 Acquisition  0.4588

Time

18 Acquisition
Date

19 Modification

ate

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

2014-03-21T08:48:40

2014-03-21T09:00:00

100. 61

35714.3

-7796. 8

13C

16384
32768




(E)-Benzyl 2-diazopent-3-enoate (1a)
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Data File
Name
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Title
Comment
Origin

Owner

Site
Spectrometer
Author

® N o w
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Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition

18 Acquisition
ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR/

2013-1/ GJX-6-24-N2
C/ 1/ pdata/ 1/ 1r

GJX-6-24-N2-C
PROTON

Bruker BioSpin GmbH

common

spect

cne13
290.4
2830

1D

8

28

1. 0000

13. 5000
2.9999

2013-01-22T21:53:00

2013-01-22'

400. 13

8223.7

~1667.5

1H
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Spectrometer
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Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR/

2013-1/ GJX-6-24-N2
C/ 2/ pdata/ 1/ 1r

GJX-6-24-N2-C
C13CPD

Bruker BioSpin GmbH

common

spect

cne13
291.6
28pg30
1D

556
203
1..0000

12. 5000
0. 5506

2013-01-22T22:03:00

2013-01-22T22:

100. 61
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32768
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(E)-Benzyl 2-diazohex-3-enoate (1b)
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Parameter

Data File
Name

o

Title
Comment
Origin
Owner

Site
Spectrometer
Author

® N o w

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR/
2013-3/ GJX-6-4
1/ pdata/ 1/ 1r
GJX-6-47-C
PROTON

7/

Bruker BioSpin GmbH

common

spect

cne13
295.0
2830

1D

8

32

1. 0000

13. 7000
1. 9999

2013-03-07T11:16:00

2013-03-07T11:16:00
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Parameter

Data File
Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

® N o w

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR/

2013-3/ GJX-6-47-C/

2/ pdata/ 1/ 1r
GJX-6-47-C
C13CPD

Bruker BioSpin GmbH

common

spect

cne13
295.7
28pg30
1D
253
203
1. 0000

12. 0000
0. 4588

2013-03-07T11:18:00

2013-03-07T11

100. 61
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~7796.3

13C
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32768

3:00




(E)-Benzyl 2-diazooct-3-enoate (1c)
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Parameter

Data File
Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR,
2013-3/ GJX-7-11/ 1
pdata/ 1/ 1r

GJX-7-11

PROTON

Bruker BioSpin GmbH
common

spect

D13
293.0
2830

1D
8

203
1. 0000

13. 5000
2.9999

2013-03-19T09:21:00
2013-03-19T09:21:00
400. 13

8223.7

-1650. 9

1"

24670
32768

Parameter

Data File
Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR,
2013-3/ GJX-7-11-C/
1/ pdata/ 1/ 1r
GJX-7-11-C
C13CPD
Bruker BioSpin GmbH
common

spect

D13
293.0
28pg30

1D
115

203
1. 0000

12. 5000
0. 5506

2013-03-19T09:25:00
2013-03-19T09:28:00
100. 61

29761. 9

-4820. 2

13C

16384
32768




(E)-Benzyl 2-diazodec-3-enoate (1d)
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Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

Value
Z:/ Data/ NMR,

2013-3/ GJX-6-44/ 1/
pdata/ 1/ 1r

GJX-6-44

PROTON

Bruker BioSpin GmbH
common

spect

D13
295.5
2830

1D
8

645
1. 0000

12. 1000
2.6543

2013-03-05T14:24:00
2013-03-05T14:24:00
300. 13
6172.8
-1239.6

1"

24 Acquired Size 16384
25 Spectral Size 32768
Parameter Value

I Data File  Z:/ Data/ NMR

Name 2013-3/ GJX-6-44-C/

1/ pdata/ 1/ 1r

2 Title GIX-6-44-C
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  295.7
11 Pulse 2gpg30

Sequence
12 Experiment 1D
13 Number of 212

cans
14 Receiver Gain 203
15 Relaxation  1.0000

Delay
16 Pulse Width  12.0000
17 Acquisition  0.4588

Time
18 Acquisition
ate

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

2013-03-05T15:04:00

2013-03-05T15:06: 00

100. 61

35714.3

~7796.3

13C

16384
32768




(E)-Benzyl 2-diazo-5-methylhex-3-enoate (1e)
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~ W wn W W wn NaNNANNNNN = +~7.5E+08
e N e N Data File Z:/ Data/ NMR/
Nane 2013-3/ GIX-7-6-11/
L 7.0E+08 1/ pdata/ 1/ 1r
: 2 Title GIX-7-6-H
3 Comment PROTON
r6.5E+08 4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
r 6.0E+08
7 Spectrometer spect
N2 8 Author
S [35E+08 g olvent coets
; 10 Temperature  291.3
1
Pr COOBnN [ 5.0E408 | 11 Pulse 230
Sequence

12 Experiment 1D

F4.5E+08 |13 Number of 8
cans

14 Receiver Gain 114

[40E+08 | |5 Relaxation  1.0000
Delay
16 Pulse Width  13.5000
3.5E+
3.5B+08 |17 pequisition 19923
Time
L 30408 | 18 Acquisition  2013-03-15109:02:00
: Date
19 Modification 2013-03-15T09:02:00
F25E+08 | Do
20 Spectrometer  400. 23
Frequency
[ 2.0E+08 | 21 Spectral 8223.7
Width
22 Lovest -1654. 1
F1.5E+08 Frequency
23 Nucleus 1H
24 Acquired Size 16384
[LOE+08 | 55 5pectral Size 32768
ii , r5.0E+07
J I
- A DL a F0.0E+00
3 g3 E 2
wn - = — © r-5.0E+07
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© ~Noms mmoa < o ~ o
< Qi N =HO — X N % Parameter Value
%) L O 00 00 o0 00 o = o3
=1 na999899 g 8 = N [5.0E+08 |1 Data File Z:/ Data/ MR/ y
Name 2013-3/ GIX-7-6-C
‘ =S ‘ ‘ I 1/ pdata/ 1/ 1r
2 Title GJX-7-6-C
F45E+08 |3 Comment CI3CPD
4 Origin Bruker BioSpin GmbH
5 Owner comnon
6 Site
[ 4.0E+08 7 Spectrometer spect
8 Author
9 Solvent cnel3
[ 3.56+08 | 10 Temperature 292.0
11 Pulse 2gpg30
Sequence
12 Experiment 1D
[ 3.0E+08 | 13Number of 514
cans
14 Receiver Gain 203
15 Relaxation  1.0000
F2.5E+08 Delay
16 Pulse Width  12.0000
17 Acquisition  0.5506
Time
L 2.0E+08 181\::1315&(&4.”1 2013-03-15709: 11:00
19 Modification 2013-03-15T09:20:00
Date
20 Spectrometer 100. 64
r 1.5E+08 Frequency
21 Spectral 29761.9
Width
22 Lovest ~4817.6
r 1.0OE+08 Frequency
23 Nucleus 13
24 Acquired Size 16384
25 Spectral Size 32768
r 5.0E+07
|
; -  0.0E+00
r-5.0E+07
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(E)-Benzyl 2-diazo-4-phenylbut-3-enoate (1f)
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r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

2.0E+08

r L5E+08

r LOE+08

r 5.0E+07

r 0.0E+00

- -5.0E+07

Parameter

Data File
Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

Value
Z:/ Data/ NMR,

2013-3/ GIX-7-7-Bn
N2/ 1/ pdata/ 1/ 1r

GJX-7-7-Bn-N2
PROTON

Bruker BioSpin GmbH
common

spect

D13
294.8
2830

1D
8

203
1. 0000

13. 7000
1. 9999

2013-03-16T11:09:00
2013-03-16T11:09:00
400. 13
8223.7
-1640. 9

1"

24 Acquired Size 16446
25 Spectral Size 32768
Parameter Value
I Data File  Z:/ Data/ NR
Name 2013-3/ GJX-7-7-Bn
N2-C/ 1/ pdata/ 1/
ir
2 Title GJX-7-7-Bn-N2—C
3 Comment c13cPd
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  295.5
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 330
cans
14 Receiver Gain 203
15 Relaxation  1.0000
Delay
16 Pulse Width  12.0000
0.4588

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

2013-03-16T11:13:00

2013-03-16T11:21:00

100. 61

35714.3

—7796.3

13C

16384
32768




(E)-Benzyl 2-diazo-4-phenylpent-3-enoate (19)
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r2.5E+08

r2.0E+08

r 1.5E+08

r 1L.OE+08

r5.0E+07

r0.0E+00

r-5.0e+07

[ 6.0E+08

r 5.5E+08

 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

2.0E+08

r L.5E+08

r L.OE+08

r 5.0E+07

r0.0E+00

-5.0E+07

Parameter Value
I Data File  Z:/ Data/ NR
Name 2013-1/ GJX-6-21-N2
1/ pdata/ 1/ 1r
2 Title GIX-6-21-N2
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  290.2
11 Pulse 2830
Sequence
12 Experiment 1D
13 Number of 8
cans
14 Receiver Gain 40
15 Relaxation  1.0000
Delay

16 Pulse Width  13. 5000

17 Acquisition  2.9999
Time

18 Acquisition  2013-01-21T16:33:00
Date

19 Modification 2013-01-21T1 00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 8223.7
Width
22 Lowest -~1706. 2
Frequency

23 Nucleus 1"
24 Acquired Size 24670
25 Spectral Size 32768

Parameter Value
I Data File  Z:/ Data/ NR
Name 2013-1/ GIX-6-21-N2/
2/ pdata/ 1/ 1r
2 Title GIX-6-21-N2
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  291.0
11 Pulse 28pg30
Sequence
12 Experiment 1D
13 Number of 739
cans
14 Receiver Gain 203
15 Relaxation  1.0000
Delay

16 Pulse Width  12. 5000
17 Acquisition  0.5506

Time
18 Acquisition  2013-01-21T16:36:00
ate
19 Modification 2013-01-21T16:54:00
Date
20 Spectrometer 100. 61
Frequency
21 Spectral 29761. 9
Width
22 Lowest ~1820.2
Frequency
23 Nucleus 13¢

24 Acquired Size 16384
25 Spectral Size 32768




(E)-Benzyl 4-(4-chlorophenyl)-2-diazopent-3-enoate (1h)
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r1.20E+09

r 1.10E+09
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r 8.00E+08

[ 7.00E+08
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r 5.00E+08

4.00E+08

3.00E+08

2.00E+08

 1.00E+08

r0.00E+00

-1.00E+08

Parameter

Data File

Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR
2013-4/ GJX-7-42-3/
1/ pdata/ 1/ 1r
GJX-7-42-3

PROTON

Bruker BioSpin GmbH
common

spect

D13
294.8
2830

1D
8

90
1. 0000

13. 7000
1. 9999

2013-04-09T15:13:00

2013-04-09T15

3:00

400. 13

8223.7

-1656. 0

1"

16446
32768

Parameter

Data File

Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR
2013-4/ GJX-7-42-3/
2/ pdata/ 1/ 1r
GJX-7-42-3

C13CPD

Bruker BioSpin GmbH
common

spect

D13
294.9
28pg30

1D
490

203
1. 0000

12. 0000
0. 4588

2013-04-09T15:14:00
2013-04-09T15:26:00
100. 61

35714.3

~7796.3

13C

16384
32768




(E)-Benzyl 2-diazo-4-(4-fluorophenyl)pent-3-enoate (1i)

QoL MmN N o
OENOOITMAdTY o © ©
NANNNNNOOQ© ] r6.5E+08 Parameter Value
NINNNNNGOW!L;m wn -
—_—y | N 1 Data File  Z:/ Data/ NWR
Name 2013-4/ GJX-7-47-1/
- 6.0E+08 1/ pdata/ 1/ 1r
2 Title GJX-7-47-1
3 Comment PROTON
Me N2 L 55E+08 |4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
\ COOBn F5.0E+08 |7 Spectrometer spect
8 Author
9 Solvent CDC13
F [4.5E+08 | 0 temperature  291.0
11 Pulse 2g30
Sequence

~4.0E+08 12 Experiment 10
13 Number of 8

cans
[ 3.5E+08 | 14 Receiver Gain 64
15 Relaxation  1.0000
Delay
L 30E408 | 16Pulse Width  13.5000
: 17 Acquisition 1.9923
Time
18 Acquisition  2013-04-12T10:06:00
r2.5E+08 Date
19 Modification 2013-04-12T10:06:00
Date
L 2.0E+08 | 20 Spectrometer 400.23
Frequency
21 Spectral 8223.7
L Width
L5E+08 | 5y | ovest -1700.9
Frequency
23 Nucleus i
rLOE+08 | 24 Acquired Size 16384
25 Spectral Size 32768
r5.0E+07
‘J A J\A r 0.0E+00
T8 Lox Il
N = N —
~N oo — o o
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95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
NOm OVNO®omioa
o~ N O AN OM 0 ~ ]
N m oy Mo me o0 AN Qo [ 5 Parameter Value
©mMmO M oS o0 N NA N 0O ~ N r 8.0E+08
LYY 993NN NEHA9 8 ~ 1 Data File Z:/ Data/ NMR
Name 2013-4/ GJX-7-47-1/
S TSV L 7.56+08 2/ pdata/ 1/ 1r
2 Title GIX-7-47-1
3 Comment C13CPD
T0E+08 |4 (rigin Bruker BioSpin GmbH
Me N2 5 Owner comnon
r6.5E+08 6 Site
7 Spectrometer spect
X COOBn F6.0E+08 |8 Author
9 Solvent cDC13
556408 | 10 Temperature 291.0
F 11 Pulse 2gpg30
Sequence
[ 5.0E+08 12 Experiment 1D
13 Number of 97
F4.5E+08 Seans
14 Receiver Gain 203
15 Relaxation  1.0000
r4.0E+08 Delay

16 Pulse Width  12. 0000
L 356408 | 17 Acauisition 0.5506

Tine
18 Acquisition  2013-04-12T10:07:00
r3.0E+08 Date
19 Modification 2013-04-12T10:10:00
Date
[25E+08 | 50 spectrometer 10064
Frequency
L 21 Spectral  29761.9
8 +
2.0E+08 Fidth
22 Lovest ~1817.6
t 1.5E+08 Frequency
t 23 Nucleus 13C
I 24 A :
L 1.0E+08 24 Acquired 5‘/(\ 16384
25 Spectral Size 32768
I
' r 5.0E+07
I
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r-5.0E+07
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(E)-Benzyl 2-diazo-4-(4-methoxyphenyl)pent-3-enoate (1j)
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r-5.0E+07

r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

 2.0E+08

r L.5E+08

r L.OE+08

r 5.0E+07

r 0.0E+00

r-5.0E+07

Parameter Value
Data File  Z:/ Data/ NMR
Name 2013-4/ GIX-7-45-C/
1/ pdata/ 1/ 1r
2 Title GIX-7-15-C
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  290.7
11 Pulse 2830
Sequence

12 Experiment 1D
13 Number of 8

cans
14 Receiver Gain 90
15 Relaxation  1.0000
Delay
16 Pulse Width  13.5000
17 Acquisition  1.9923
Time
18 Acquisition  2013-04-11T16:50:00
Date
19 Modification 2013-04-11T16:50:00
Date
20 Spectrometer 400. 23
Frequency
21 Spectral 8223.7
Width
22 Lowest -1640.3
Frequency
23 Nucleus 11

24 Acquired Size 16384
25 Spectral Size 32768

Parameter Value
1 Data File  Z:/ Data/ NWR
Name 2013-4/ GIX-T-45-C/
2/ pdata/ 1/ 1r
2 Title GIX-7-45-C
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  291.4
11 Pulse 2gpg30
Sequence

12 Experiment 1D
13 Number of 233

cans
14 Receiver Gain 203
15 Relaxation  1.0000
Delay
16 Pulse Width  12.0000
17 Acquisition  0.5506
Time
18 Acquisition  2013-04-11T16:53:00
ate
19 Modification 2013-04-11T16:57:00
Date
20 Spectrometer 100. 64
Frequency
21 Spectral 29761.9
Width
22 Lowest ~1817.6
Frequency
23 Nucleus 13¢

24 Acquired Size 16384
25 Spectral Size 32768




(E)-Benzyl 2-diazo-4-(naphthalen-2-yl)pent-3-enoate (1K)
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r3.8E+08
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r3.2E+08
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r2.8E+08
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r 1.8E+08

r 1.6E+08

r 14E+08
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r2.5E+08

2.0E+08

r L.5E+08

r L.OE+08

r 5.0E+07

r 0.0E+00

r-5.0E+07

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR
2013-3/ GJX-7-17/ 1
pdata/ 1/ 1r

GJX-7-17

PROTON

Bruker BioSpin GmbH
common

spect

D13
290.4
2830

1D
8

203
1. 0000

13. 5000
2.9999

2013-03-26T09:06:00
2013-03-26T09:06: 00
400. 13

8223.7

-1650. 2

1"

24670
32768

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR
2013-3/ GJX-7-17
C-2/ 1/ pdata/ 1/ 1r

GJX-7-7-C-2

C13CPD

Bruker BioSpin GmbH
common

spect

D13
290.9
28pg30

1D
210

203
1. 0000

12. 5000
0. 5506

2013-03-26T11:06:00
2013-03-26T11:11:00
100. 61

29761. 9

-4820. 2

13C

16384
32768




(E)-Benzyl 4-(benzo[d][1,3]dioxol-5-yl)-2-diazopent-3-enoate (1)
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r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

r 2.0E+08

r L.5E+08

r L.OE+08

r 5.0E+07

r 0.0E+00

[ -5.0E+07

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR
2013-4/ GJX-7-50/ 1
pdata/ 1/ 1r

GJX-7-50

PROTON

Bruker BioSpin GmbH
common

spect

D13
289.4
2830

1D
8

161
1. 0000

13. 5000
2.9999

2013-04-15T15:50: 00
2013-04-15T15:51:00
400. 13

8223.7

-1654. 1

1"

24670
32768

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® o w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR
2013-4/ GJX-7-50-C/
1/ pdata/ 1/ 1r
GJX-7-50-C

C13CPD

Bruker BioSpin GmbH
common

spect

D13
290.5
28pg30

1D
1024

203
1. 0000

12. 5000
0. 5506

2013-04-15T19:28:00
2013-04-15T19:50: 00
100. 61

29761. 9

-4820. 2

13C

16384
32768




(E)-Benzyl 2-diazo-4-(thiophen-2-yl)pent-3-enoate (1m)
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r8.5E+08

r8.0E+08

r7.5E+08

7.0E+08

[ 6.5E+08

r6.0E+08

r5.5E+08

5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r3.0E+08

r2.5E+08

r2.0E+08

r 1.5E+08

r 1L.OE+08

r5.0E+07

r0.0E+00

r-5.0E+07

r6.5E+08

[ 6.0E+08

r5.5E+08

 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

2.0E+08

r L.5E+08

r L.OE+08

r 5.0E+07

r 0.0E+00

[ -5.0E+07

Parameter

Data
Name

File

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© @ oo e W

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification

Value

Z:/ Data/ NMR
2013-4/ GJX-8-11-2/
1/ pdata/ 1/ 1r
GJX-8-11-2

PROTON

Bruker BioSpin GmbH
common

spect

D13
295.4
2830

1D
8

203
1. 0000

13. 7000
1. 9999

2013-04-27T09:18:00

2013-04-27T09:18:00

Date

20 Spectrometer 400. 13
Frequency

21 Spectral 8223.7

22 Lowest -1653.2
Frequency

23 Nucleus i

24 Acquired Size 16446

25 Spectral Size 32768

Parameter Value

I Data File  Z:/ Data/ NMR

Name 2013-4/ GJX-8-11-C/
1/ pdata/ 1/ 1r

2 Title GJX-8-11-C

3 Comment C13CPD

4 Origin Bruker BioSpin GmbH

5 Owner common

6 Site

7 Spectrometer spect

8 Author

9 Solvent cDC13

10 Temperature  295.6

11 Pulse 2gpg30
Sequence

12 Experiment 1D

13 Number of 498
Scans

14 Receiver Gain 203

15 Relaxation  1.0000
Delay

16 Pulse Width  12.0000

17 Acquisition  0.4588

Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lovest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

2013-04-27T10:22:00

2013-04-27T10:34:00

100. 61

35714.3

~7796.3

13C

16384
32768




Benzyl 2-diazo-4-methylpent-3-enoate (1n)

;m m o O o~
~ O oM wn o~
o, < N «© © Parameter Value
~o~ wn wn - -
N \ \ F6.5E+08 | 1 Data File  Z:/ Data/ NWR
Name 2013-3/ GIX-7-15-C/
1/ pdata/ 1/ 1r
LeoE+0g |2 Title GIX-7-15-C
: 3 Comment PROTON
4 Origin Bruker BioSpin GmbH
L 556408 |5 Ower common
6 Site
7 Spectrometer spect
5.0E+08 |8 Author
9 Solvent D13
L 10 Temperature ~ 289.7
45E+08 |y 2830
Sequence
12 Experiment 1D
F40E+08 | i3 Number of 8
cans
14 Receiver Gain 101
r3.5E+08 | 15Relaxation  1.0000
Delay
16 Pulse Width  13.5000
r3.0E+08 | 17 Acquisition 1.9923
Time
18 Acquisition  2013-03-29T10:51:00
F2.5E+08 Date
19 Modification 2013-03-29T10:51:00
Date
20 Spectrometer 400. 23
r2.0E+08 Frequency
21 Spectral 8223.7
Width
r1.5E+08 | 22 Lovest -1640.3
Frequency
23 Nucleus 11
F1.0E+08 | 24 Acquired Size 16384
25 Spectral Size 32768
r5.0E+07
| L L1 ! F0.0E+00
S 3 &
© SS9 NS
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©Q — HinANAHN M =g = Parameter Value
o O 0 Ww O < )
L 9 MANNg 9 8 2 = 1 Data File Z:/ Data/ NMR
Name 2013-12/
! ! NN ! ! ! £ix-20131225/ 2/ fid
4000 2 Title £jx-20131225
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
L 3500 6 Site
7 Spectrometer spect
8 Author
9 Solvent D13
Me N 3000 10 Temperature  292.5
2 11 Pulse 28pg30
Sequence

12 Experiment 1D

Me COOBnN 13 Number of 247

r 2500 Scans

14 Receiver Gain 203

15 Relaxation  1.0000
Delay

16 Pulse Width  12.5000

[ 2000 17 Acquisition  0.5506
Time
18 Acquisition  2013-12-25T10:38:00
ate
1500 19 Modification 2013-12-25T10:44:00
Date
20 Spectrometer  100. 61
Frequency
21 Spectral 29761.9
L 1000 Width
22 Lovest -4820. 2
Frequency
23 Nucleus 13C
24 Acquired Size 16384
[ 500 25 Spectral Size 32768
| I i \
bl
ro
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Benzyl 2-diazobut-3-enoate (10)
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r4.5E+08

r4.0E+08

r3.5E+08

3.0E+08

r2.5E+08

r2.0E+08

r 1.5E+08

r 1L.OE+08

r5.0E+07

r0.0E+00

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

2.0E+08

r L5E+08

r L.OE+08

r 5.0E+07

r 0.0E+00

Parameter Value
I Data File  Z:/ Data/ NMR
Name 2013-3/ GJX-7-2-C/
1/ pdata/ 1/ 1r
2 Title GIX-7-2-C
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  290.5
11 Pulse 2830
Sequence
12 Experiment 1D
13 Number of 8
cans

14 Receiver Gain 90

15 Relaxation  1.0000
Delay
16 Pulse Width  13.5000
17 Acquisition  2.9999
Time
18 Acquisition  2013-03-22T17:09:00
Date
19 Modification 2013-03-22T17:10:00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 8223.7
Width
22 Lowest -1658. 2
Frequency

23 Nucleus 1"
24 Acquired Size 24670
25 Spectral Size 32768

Parameter Value
1 Data File  Z:/ Data/ NMR
Name 2013-3/ GJX-7-2-C/
2/ pdata/ 1/ Ir
2 Title 6JX-7-2-C
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature  290.5
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 461
cans
14 Receiver Gain 203
15 Relaxation  1.0000
Delay
16 Pulse Width  12.5000
17 Acquisition  0.5506
Time
18 Acquisition  2013-03-22T17:11:00
ate
19 Modification 2013-03-22T17:23:00
Date
20 Spectrometer 100. 61
Frequency
21 Spectral 29761.9
Width
22 Lowest ~1820.2
Frequency
23 Nucleus 13¢

24 Acquired Size 16384
25 Spectral Size 32768
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(E)-Benzyl 5-(benzyloxy)-2-diazopent-3-enoate (1q)

L

r7.5E+08

[ 7.0E+08

r6.5E+08

r6.0E+08

r5.5E+08

r5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r3.0E+08

r2.5E+08

r2.0E+08

r1.5E+08

r1.0E+08

r5.0E+07

2.014 o

0.929
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2,061

r0.0E+00
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/ 138.014
135.608
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40

 1.00E+09
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[ 7.00E+08

r 6.00E+08

I 5.00E+08

4.00E+08

3.00E+08

2.00E+08

 1.0OE+08

0.00E+00

~-1.00E+08
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Parameter

Data File
Name

Title
Comment
Origin
Owner
Site

EEES

Spectrometer
Author

© - >

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification

Value

2:/ Data/ NMR/
013-9/ GJX-9-32-2/
1/ pdata/ 1/ 1r
GIX-9-32-2

PROTON

Bruker BioSpin GmbH

common

spect

€Del3
295.9
2830

12. 1000
2. 6543

2013-09-03T16:26:00

2013-09-03T16:26:00

ate

20 Spectrometer 300. 13
Frequency

21 Spectral 6172.8
Width

22 Lowest 1241.3
Frequency

23 Nucleus 1H

24 Acquired Size 16384

25 Spectral Size 32768

Parameter Value

1 Data File
Name

2 Title

3 Comment

4 Origin Bruker BioSpin GmbH

5 Owner common

6 Site

7 Spectrometer spect

8 Author

9 Solvent cnel3

10 Temperature  291.0

11 Pulse 2gpg30
Sequence

12 Experiment 1D

13 Number of 406
Scans

14 Receiver Gain 203

15 Relaxation 1.0000
Delay

16 Pulse Width  12.5000

0. 5506

17 Acquisition
Time

18 Acquisition
Date

19 Modification

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25

Spectral Size

2013-09-04T09:53:00

2013-09-04T10:03:00

100. 61

29761. 9

4820. 2

13C

16384
32768




(E)-Methyl -2-diazo-4-phenylpent-3-enoate (1r)
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55000

50000

45000

40000

35000
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25000

20000

15000

10000

5000

~-5000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

r-500

Parameter

Data File Name

o

Title
Comment
Origin

N

Owner

Site
Spectrometer
Author

@ - o o

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification

Value
7:/ Data/ NMR/
2015-04/
2t-3-123-sm/
1/ fid
zt-3-123-sm
PROTON

Bruker BioSpin
GmbH

common
spect

cDe13
1155. 1
2830
1D

8

57
1..0000

13. 5000
1.9923

2015-04-14T11:
41:00

2015-04-14T11:

Date 41:00
20 Spectrometer  400. 23
Frequency
21 Spectral Width 8223.7
22 Lowest -1640.3
Frequency
23 Nucleus 1
24 Acquired Size 16384
25 Spectral Size 32768
Parameter Value
I Data File Name Z:/ Data/ NMR/
2015-04/
21-3-123-sm/
2/ fid
2 Title 21-3-123-sm
3 Comment C13CPD
4 Origin Bruker BioSpin
GmbH
5 Owner common
6 Site
7 Spectrometer  spect
8 Author
9 Solvent el
10 Temperature  1155.2
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Number of 319
Scans
14 Receiver Gain 203
15 Relaxation 1. 0000
Delay
16 Pulse Width 12. 0000
17 Acquisition 0. 5506

Time

18 Acquisition
ate

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

2015-04-14T11:
43:00
2015-04-14T11:
51:00

100. 64

29761.9
—4817.6

13C
16384
32768




(E)-tert-Butyl -2-diazo-4-phenylpent-3-enoate (1s)

7421
7.418
7.398
7.343
7.325
7.305

|

|

7.264
7.261

7.259
7.252

7.243

5.958
5.955

Me

2.083
2.081

<

COOBu

— 1521

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

2.03

'\
2097

1.01

0991 ——

5

9.04—

r-5000

95 90 85 80 75

165.782

T
7.0 65

—~142.715
133.643
128.291
127.125

/

6.0

~125.719

109.616

40 35 3.0 25 20

81.991

COOBu

15 1.0 05 00

28.302
16.884

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

-1000

190 170 150

130

110

90 80 70 60 50 40

S38

30 20 10 O
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Parameter

Data File Name

o

Title

Comment

-

Origin

5 Owner

6 Site

7 Spectrometer

8 Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral Width

Value

7:/ Data/ NMR/
2015-04/
21-3-20150429—
c/ 1/ fid
21-3-20150429—
c

PROTON

Bruker BioSpin
GmbH

common
spect

D13
1190. 1
2630
1D

8

101
1. 0000

13.5000
1. 9923

2015-04-29T10:
58:01
2015-04-29T10:
58:00

400. 23

8223.

7

22 Lowest -1640.3
Frequency
23 Nucleus i
24 Acquired Size 16384
25 Spectral Size 32768
Paraneter Value

Data File Name

o

Title

3 Comment
Origin

IS

Owner
Site

Y

-

Spectrometer

@

Author

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Siz

25 Spectral Size

7:/ Data/ NMR/
2015-04,

7t-3-20150429-
c

C13CPD

Bruker BioSpin
GmbH

common
spect

D13
1192.9
2gpg30
1D
1024
203
1..0000

12.0000
0. 5506

2015-04-29T10:
59:00
2015-04-29T11:
26:00
100. 64

29761.9
-4817.6

13C
16384
32768




(E)-Benzyl 2-(tert-butoxycarbonylamino)pent-3-enoate (2a)
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r5.5E+08

r5.0E+08

r4.5E+08

r4.0E+08

3.5E+08

3.0E+08

r2.5E+08

2.0E+08

r1.5E+08

r 1.OE+08

r5.0E+07

r0.0E+00

~-5.0E+07

 8.0E+08

r7.5E+08

 7.0E+08

r6.5E+08

[ 6.0E+08

r 5.5E+08

r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

 2.0E+08

r L5E+08

r L.OE+08

r 5.0E+07

r 0.0E+00

[ -5.0E+07

Parameter Value
1 Data File Z:/ Data/ NMR/
Name 2013-10/ 9-43-
Me/ 1/ pdata/ 1/ Ir
2 Title GJX-9-43-Me
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent €Del3
10 Temperature 294.8
11 Pulse 2830

Sequence
12 Experiment 1D

13 Number of 8
Scans

14 Receiver Gain 97

15 Relaxation 1.0000
Delay

16 Pulse Width 9.1200

17 Acquisition  2.4999

Time
18 Acquisition  2013-10-04T13:49:26
ate
19 Modification 2013-10-04T13:49:00
Date

20 Spectrometer 400. 13
Frequency

21 Spectral 8012.8
Width

22 Lowest 1544. 6
Frequency

23 Nucleus 1H

24 Acquired Size 20031

25 Spectral Size 65536

Parameter Value
1 Data File Z:/ Data/ NMR/
Name 2013-1/ GJX-6-25
2/ pdata/ 1/ 1r
2 Title GJX-6-25-C
3 Comment CI13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent €Del3
10 Temperature — 290.9
11 Pulse 2gpg30

Sequence
12 Experiment 1D

13 Number of 372
Scans
14 Receiver Gain 203
15 Relaxation 1.0000
Delay
16 Pulse Width  12.5000
17 Acquisition  0.5506
Time
18 Acquisition  2013-01-23T10:34:00
Date
19 Modification 2013-01-23T10:37:00
Date
20 Spectrometer 100. 61
Frequency
21 Spectral 29761.9
Width
22 Lowest 4820. 2
Frequency
23 Nucleus 13C

24 Acquired Size 16384
25 Spectral Size 32768




(E)-Benzyl 2-(tert-butoxycarbonylamino)hex-3-enoate (2b)
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r5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

3.0E+08

r2.5E+08

[ 2.0E+08

r 1.5E+08

r 1.OE+08

r5.0E+07

r0.0E+00

r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

 2.0E+08

r L.5E+08

r L.OE+08

 5.0e+07

r0.0E+00

-5.0E+07

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

® N o w

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-3/ GJX-6-48-H/
1/ pdata/ 1/ 1r
GJX-6-48-H
PROTON
Bruker BioSpin GmbH
common

spect

cne13
290. 1
2830

1D
8

128
1. 0000

13. 5000
1. 9923

2013-03-07T14:50:00
2013-03-07T14:50:00
400. 23

8223.7

-1640.3

1H
16384
32768

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

® N o w

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-3/ GJX-6-48-C/
1/ pdata/ 1/ 1r
GJX-6-48-C
C13CPD
Bruker BioSpin GmbH
common

spect

cne13
291.1
28pg30

1D
492

203
1. 0000

12. 0000
0. 5506

2013-03-07T15:03:00
2013-03-07T15:09:00
100. 64

29761.9

—4817.6

13C

16384
32768




(E)-Benzyl 2-(tert-butoxycarbonylamino)oct-3-enoate (2c)
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r8.5E+08

r 8.0E+08

r7.5E+08
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r6.5E+08

r6.0E+08

r5.5E+08

5.0E+08

r4.5E+08

4.0E+08

r3.5E+08

r3.0E+08

r2.5E+08

2.0E+08

r L5E+08

r 1L.OE+08

r5.0E+07

r0.0E+00

-5.0E+07

r 8.5E+08

r 8.0E+08

7.5E+08

r7.0E+08

r6.5E+08

[ 6.0E+08

r 5.5E+08

r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

 2.0E+08

r L5E+08

r L.OE+08

r 5.0e+07

r 0.0E+00

r-5.0E+07

" -1.0E+08

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

® N o w

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition

Time

18 Acquisition
Date

Value
Z:/ Data/ NMR/
2013-10/ GJX-9-43
C4/ 1/ pdata/ 1/ 1r
GJX-9-43-C4
PROTON
Bruker BioSpin GmbH
nmr

spect

cne13
295. 1
2830

1D
8

141
1. 0000

9.1200
2.4999

2013-10-04T14:53:22

19 Modification 2013-10-04T14:53:00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 8012.8
Width
22 Lowest -1544.4
Frequency
23 Nucleus 1H
24 Acquired Size 20031
25 Spectral Size 65536
Parameter Value
1 Data File  Z:/ Data/ NWR/
Name 2013-3/ GJX-7-12-C/
1/ pdata/ 1/ 1r
2 Title GJX-7-12-C
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature  291.2
11 Pulse 28pg30
Sequence
12 Experiment 1D
13 Number of 175
cans
14 Receiver Gain 203
15 Relaxation  1.0000
Delay
16 Pulse Width  12.5000
17 Acquisition  0.5506

Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

2013-03-19T11:33:00

2013-03-19T11:37:00

100. 61

29761.9

-4820.2

13C

16384
32768




(E)-Benzyl 2-(tert-butoxycarbonylamino)dec-3-enoate (2d)
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e et \ L 1 Data File  Z:/ Data/ NMR/
v 4.5E+08 Name 2013-3/ GIX-6-45-1/
1/ pdata/ 1/ 1r
2 Title GIX-6-45-11
3 Comment PROTON
F4.0E+08 |4 origin Bruker BioSpin GmbH
5 Owner comnon
6 Site
7 Spectrometer spect
NHBOC r3.5E+08 |8 Author
/\)\ 9 Solvent onels
10 Temperature  294.9
n-CeHis” X~ >COOBn 0 Temperaure 291
I 3.0E+08 Sequence
12 Experiment 1D
13 Number of 8
cans
14 Receiver Gain 90
25408 | |5 potaxation  1.0000
Delay
16 Pulse Width  13.7000
17 Acquisition 19999
I 2.0E+08 Time
18 Acquisition  2013-03-05T18:32:00
Date
19 Modi fication 2013-03-05T18:32:00
Date
FLSE+08 | 59 spectrometer 400.13
Frequency
21 Spectral 8223.7
Width
L 10E+08 | 22Lovest ~1640.9
- Frequency
23 Nucleus 1
24 Acquired Size 16446
25 Spectral Size 32768
JL f r5.0E+07
! I 0.0E+00
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N 0 ooy gd 14 8 0 RN | 80408 1 gata File Z:/ Data/ NWR/ ,
o NP ' =" e
L75Es08 |2 Title G645
3 Comment c13cPD
4 Origin Bruker BioSpin GmbH
[7.0E+08 |5 ouner comnon
6 Site
NHBoc F65E+08 |7 spectrometer spect
8 Author
AN [6.0E+08 |9 solvent [OE]
n CGH13 COOBn 10 Temperature  295.5
L 5.5E408 | 11 Pulse 2gpg30
Sequence
12 Experiment 1D
[S:0E+08 | 13 Number of 346
cans
-4.5E+08 14 Receiver Gain 203
15 Relaxation  1.0000
Delay
F4.0E+08 | 16 putse Width 120000
17 Acquisition  0.4588
r3.5E+08 Time
18 Acquisition  2013-03-05T18:37:00
ate
[3.0E+08 | 19 )odification 2013-03-05T18:44:00
Date
| 256408 | 20 Spectroneter 10061
Frequency
21 Spectral 35714.3
r2.0E+08 Width
22 Lowest ~7796.3
Frequency
L5SE+08 | »3Nucleus 13
| 24 Acquired Size 16381
1 r1.OE+08 | 25spectral Size 32768
| I
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F-5.0E+07
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-5-methylhex-3-enoate (2e)
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Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-3/ GJX-T-7-2-1,
1/ pdata/ 1/ 1r
GJX-7-7-2-H
PROTON
Bruker BioSpin GmbH
common

spect

cne13
290.2
2830

1D
8

203
1. 0000

13. 5000
2.9999

2013-03-15T19:34:00

2013-03-15T19

4:00

400. 13

8223.7

-1649. 9

1H
24670
32768

Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-3/ GJX-7-7-2-C,
1/ pdata/ 1/ 1r
GJX-7-7-2-C
C13CPD
Bruker BioSpin GmbH
common

spect

cne13
290.2
28pg30

1D
531

203
1. 0000

12. 5000
0. 5506

2013-03-15T19:38:00
2013-03-15T19:52:00
100. 61

29761.9

-4820.2

13C

16384
32768




(E)-benzyl 2-(tert-butoxycarbonylamino)-4-phenylbut-3-enoate (2f)
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Parameter

Data File
Name

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N oo e w

Author

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi fication

Value

7:/ Data/ NMR/
2013-3/ GJX-T-8-1-11/
1/ pdata/ 1/ 1r

GJX-7-8-1-H

PROTON

Bruker BioSpin GmbH
common

spect

D13
295.2
2830

1D
8

203
1. 0000

13. 7000
1. 9999

2013-03-18T09:16:00

2013-03-18T09:16:00

Date

20 Spectrometer 400. 13
Frequency

21 Spectral 8223.7
Width

22 Lowest ~1640.9
Frequency

23 Nucleus H

24 Acquired Size 16446

25 Spectral Size 32768

Parameter Value

1 Data File Z:/ Data/ NMR/

Name 2013-3/ GJX-7-8-1-C/
1/ pdata/ 1/ 1r

2 Title GJX-7-8-1-C

3 Comment C13CPD

4 Origin Bruker BioSpin GmbH

5 Owner common

6 Site

7 Spectrometer spect

8 Author

9 Solvent CDC13

10 Temperature  296. 4

11 Pulse 2gpg30
Sequence

12 Experiment 1D

13 Number of 748
cans

14 Receiver Gain 203

15 Relaxation  1.0000
Delay

16 Pulse Width  12. 0000

17 Acquisition  0.4588

Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

2013-03-18T09:28:00

2013-03-18T09:39:00

100. 61

35714.3

~7796.3

13C

16384
32768




(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (29)

N S D0 ~NoOwmst m < ~
NO O N~ WO T NOMOmM o <
R RR NN NN = o N <
L N N N nwmwmLwmuwmwn o~ -
—_— N [
Me NHBoc
X COOBnN
1! A
] I
BN T
T Ui T T
— o < o o
o S o S =
— - < m o
‘ ‘

T T
55 50 45 40 35 30 25 20 15 10 05 00 -05

95 90 85 80 75 7.0 65 60
m NWOWOMOWNML LWL
< MOOWLWOVONOWHOHN WO wn o~ < wn m
(0] O N O <N = = 00 O 0 0 n ~ (2] < —
— < O = Ln o000 000NN ] S Q N S
~ NMETETMANNNNNNNN o (=3 o 0 (-3
— L B B B B B B B B B B B | ~ o wn o~ —
| | e —— | I
Me NHBoc
X COOBnN
I
| I (i
R — | - »
190 170 150 130 110 90 80 70 60 50 40 30 20 10 0

S45
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[ 6.0E+08
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r L5E+08
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r 5.0e+07
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--5.0E+07

® N @ oo e W e

©

Parameter

Data File
Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature

11 Pulse

Sequence

12 Experiment
13 Number of

14 Receiver Gain

cans

15 Relaxation

Delay

16 Pulse Width
17 Acquisition

Time

18 Acquisition

Date

19 Modification

Date

20 Spectrometer

Frequency

21 Spectral

Width

22 Lowest

Frequency

23 Nucleus
24 Acquired Size 24670
25 Spectral Size 32768

Value
Z:/ Data/ NMR/
2013-1/ GJX-6-22-2/
1/ pdata/ 1/ 1r
GJX-6-22-2
PROTON
Bruker BioSpin GmbH
common

spect

cne13
290.6
2830

1D
8

203
1. 0000

13. 5000
2.9999

2013-01-21T21:02:00
2013-01-21T21:02:00
400. 13
8223.7
~1650. 5

1H

o

® N o w

9

Parameter

Data File
Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature

11 Pulse

Sequence

12 Experiment
13 Number of

14 Receiver Gain

cans

15 Relaxation

Delay

16 Pulse Width
17 Acquisition

Time

18 Acquisition

ate

19 Modification

Date

20 Spectrometer

Frequency

21 Spectral

Width

22 Lowest

Frequency

23 Nucleus
24 Acquired Size 16384
25 Spectral Size 32768

Value
Z:/ Data/ NMR/
2013-1/ GJX-6-22-C/
1/ pdata/ 1/ 1r
GJX-6-22-C
C13CPD
Bruker BioSpin GmbH
common

spect

cne13
292.0
28pg30

1D
552

203
1. 0000

12. 5000
0. 5506

2013-01-21T21:27:00
2013-01-21T21:27:00
100. 61

29761.9

-4820.2

13C




(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-chlorophenyl)pent-3-enoate (2h)
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Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
7:/ Data/ NMR
2013-4/ GJX-7-43/ 1
pdata/ 1/ 1r
GJX-7-43
PROTON
Bruker BioSpin GmbH
common

spect

cne13
295. 1
2830

1D
8

51
1. 0000

13. 7000
1. 9999

2013-04-09T15:34:00

2013-04-09T1

5:00

400. 13

8223.7

-1686. 1

1H

16446
32768

Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
7:/ Data/ NMR
2013-4/ GIX-T-43/ 2
pdata/ 1/ 1r
GJX-7-43
C13CPD
Bruker BioSpin GmbH
common

spect

cne13
296.0
28pg30

1D
237

203
1. 0000

12. 0000
0. 4588

2013-04-09T15:40:00
2013-04-09T15:42:00
100. 61

35714.3

~7796.3

13C

16384
32768




(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-fluorophenyl)pent-3-enoate (2i)
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r0.0E+00

r-5.0e+07

[ 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

2.0E+08

r L5E+08

r L.OE+08

r 5.0e+07

r 0.0E+00

r-5.0E+07

Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

7:/ Data/ NMR
2013-4/ GIX-7-48/ 1
pdata/ 1/ 1r
GJX-7-48

PROTON

Bruker BioSpin GmbH

common

spect

cne13
290.7
2830

1D
8

45
1. 0000

13. 5000
1. 9923

2013-04-12T15:08:00
2013-04-12T15:08:00
400. 23

8223.7

-1640.3

1H
16384
32768

Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

7:/ Data/ NMR
2013-4/ GIX-T-48/ 2
pdata/ 1/ 1r
GJX-7-48

C13CPD

Bruker BioSpin GmbH

common

spect

cne13
291.7
28pg30

1D
320

203
1. 0000

12. 0000
0. 5506

2013-04-12T15:15:00
2013-04-12T15:17:00
100. 64

29761.9

—4817.6

13C

16384
32768




(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-methoxyphenyl)pent-3-enoate (2j)

DOVOWVWOXONTINANNOOWOO M [~ o~
TANNDOITOTOMM AN OMNON ™M o 0
MMMA®©ONNnini NN © & < Paraneter Value
NN MNMNODONUOWOWOLWLWLWLWN M o~ —
P ) g | | F45E+08 |1 Data File  7:/ Data/ NMR/
Name 2013-4/ GIX-7-46/ 1
pdata/ 1/ Ir
2 Title GIX-7-46
3 Comment PROTON
F40E+08 |4 origin Bruker BioSpin GmbH
5 Owner common
Me NHBoc 5 0
6 Site
7 Spectrometer spect
X COOBnN [3.5E+08 g \iihor
9 Solvent cnel3
10 Temperature  294.8
11 Pulse 730
MeO F3.0E+08 | Sequence
12 Experiment 1D
13 Number of 8
cans
L25E+08 | 14 Receiver Gain 28
15 Relaxation  1.0000
Delay
16 Pulse Width  13.7000
17 Acquisition  1.9999
r2.0E+08 Time
18 Acquisition  2013-04-11T19:33:00
Date
19 Modification 2013-04-11T1 00
| 15e+08 Date
OB+ 20 Spectrometer 400. 13
Frequency
21 Spectral 8223.7
Width
L 1.0E+08 | 22 Lovest -1640.9
il Frequency
23 Nucleus 1H
| 24 Acquired Size 16446
25 Spectral Size 32768
r5.0E+07
h
{
| | J
— ! F0.0E+00
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[ ErC I U RU B R By N s 2R 8 ©ua X 9 F110E+09 |1 Data File Z:/ Data/ NMR/
Name 2013-4/ GIX-T-46/ 2
VLSS N N/ I N/ data/ 1/ 1r
2 Title GIX-7-46
1O0E+09 |3 Comment c13cPd
4 Origin Bruker BioSpin GmbH
Me NHBoc 5 Ower
F9.00E+08 |6 Site
7 Spectrometer spect
X COOBnN 8 Author
[ 8.00E+08 |9 Solvent cnel3
10 Temperature  295.9
MeO 11 Pulse 28pg30
Sequence
[7.00E+08 | 15 pyxperiment 1D
13 Number of 179
cans
L 6.00E+08 | 14 Receiver Gain 203
: 15 Relaxation  1.0000
Delay
16 Pulse Width  12.0000
F5.00E+08 | 17 Acquisition 0.4588
Time
18 Acquisition  2013-04-11T19:38:00
ate
[4.00E+08 | 19 Modification 2013-04-11T19:38:00
Date
20 Spectrometer  100. 61
Frequency
[3.00E+08 | ) §pecrral 35714.3
Width
22 Lovest ~7796.3
L Frequency
200E+08 | 1 \yetcus 13
24 Acquired Size 16384
25 Spectral Size 32768
‘ 1.00E+08
| ! |
Lo g L
) J \ ‘ TR P | 0.00E+00
r-1.00E+08
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(naphthalen-2-yl)pent-3-enoate (2k)
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7.5E+08

r7.0E+08

r6.5E+08

[ 6.0E+08

r 5.5E+08

r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

 2.0E+08

r L5E+08

r L.OE+08

5.0E+07

r0.0E+00

r-5.0E+07

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

R R

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-10/ GJX-9-43
naph/ 1/ pdata/ 1/
1r
GJX-9-43-naph
PROTON
Bruker BioSpin GmbH
nmr

spect

D13
295.8
2830

1D
8

23
1. 0000

13. 7000
1. 9999

2013-10-04T13:51:00

2013-10-04T13

2:00

400. 13

8223.7

-1709. 1

1H
16446
32768

Parameter

Data File

Name

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

© ® oo e w

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition

ime

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value

Z:/ Data/ NMR
2013-10/ GJX-9-43
naph/ 2/ pdata/ 1/
1r

GJX-9-43-naph
C13CPD

Bruker BioSpin GmbH
nmr

spect

cDe13
297.1
28pg30

1D
1024

203
1. 0000

12. 0000
0. 4588

2013-10-04T14:19:00

2013-10-04T14

9:00

100. 61

35714.3

-7725.9

13C

16384
32768




(E)-Benzyl-4-(benzo[d][1,3]dioxol-5-yl)-2-(tert-butoxycarbonylamino)pent-3-enoate
()

MO NAON MmN NS O 0 ) o
NMOAWMNOANODN OO MW © ~
MNMNRQONNAITITNNNNH — < Parameter Value
NN OO 6 Qs Wi wwn o~ — r5.5E+08
SN SSsS N —— | Data File Z:/ Data/ NMR/
Name 2013-4/ GJX-8-2/ 1/
pdata/ 1/ 1r
F5.0E+08 2 Title GJX-8-2
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
r4.5E+08 | ¢ site
Me NHBOC 7 Spectrometer spect
8 Author
[40E+08 |9 sorvent coels
O \ COOB 10 Temperature 288.7
< n 11 Pulse zg30
Sequence
r3.5E+
3.5E+08 12 Experiment 1D
O 13 Number of 8
Scans

L 30408 | 4 Receiver Gain 90

15 Relaxation  1.0000
Delay

16 Pulse Width  13.5000

[2.5E+08 | 17 Acquisition 1.9923
Time

18 Acquisition  2013-04-15T19:40:00

ate
2.0E+08 19 Modification 2013-04-15T19:40:00
Date
20 Spectrometer 400. 23
Frequency
rL.5E+08 | 21 Spectral 8223.7
Width
22 Lowest ~1640.3
Frequency
rLOE+08 | 23 Nucleus 1H

g

24 Acquired Size 16384
25 Spectral Size 32768
! I r5.0E+07
| M‘L
L 0.0E+00
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2,051
1.00=
3.101
9.30%
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~-5.0E+07
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KN #533am88NSd8SS g & o 8 N I Duta File L/ Data/ N/
ame /Gl
[ e T N C A VN4 I I | 8.0E+08 data/ 1/ 1r
2 Title GJX-8-2
| 756408 |3 Comment CI3CPD
i 4 Origin Bruker BioSpin GmbH
Me NHBoc 5 Ower
r7.0E+08 o
6 Site
O L 7 Spectrometer spect
< X CcO0Bn 6.5E+08 |5 puthor
9 Solvent cnel3
[G.0E+08 | 00 erature  289.8
11 Pulse 2gpg30
r5.5E+08 Sequence
12 Experiment 1D
L 5.0E+08 | 13Number of 797
. cans
14 Receiver Gain 203
F45E+08 | j5Relaxation  1.0000
Delay
L 40E+08 | 16 Pulse Width 12.0000
17 Acquisition  0.5506
L Time
35E+08 | g pcquisition  2013-04-15T19:44:00
Date
F3.0E+08 | 19Modification 2013-04-15T20:02:00
Date
20 Spectrometer 100. 64
r2.5E+08 Frequency
21 Spectral 29761.9
I r 2.0E+08 Width
| 22 Lovest ~4817.6
| Frequency
[L5E+08 | 93 \ucleus 13¢
24 Acquired Size 16384
FLOE+08 | 25Spectral Size 32768
b | |
‘ “ I } | r 5.0E+07
o UL |
. F 0.0E+00
r-5.0E+07
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(thiophen-2-yl)pent-3-enoate (2m)

7322
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17292
| 7.251
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7165
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T T
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171181
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f
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20

0 o0

[ 6.5E+08

[ 6.0E+08

r 5.5E+08

r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

2.0E+08

r L.5E+08

r L.OE+08

r 5.0e+07

r 0.0E+00

Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-10/ GJX-9-43-S
1/ pdata/ 1/ 1r
GJX-9-43-S
PROTON
Bruker BioSpin GmbH
nmr

spect

cne13
294.9
2830

1D
8

33
1. 0000

9.1200
2.4999

2013-10-04T14:31:44
2013-10-04T14:31:00
400. 13

8012.8

-1548.6

1H

20031
65536

Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

ate

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-10/ GJX-9-43-S
2/ pdata/ 1/ 1r
GJX-9-43-S
C13CPD
Bruker BioSpin GmbH
nmr

spect

cne13
295.8
28pg30

1D
523

33
1. 0000

9. 4000
0. 8999

2013-10-04T14:37:43
2013-10-04T14:50:00
100. 61

35714.3

~7796.8

13C

32141
32768




Benzyl 2-(tert-butoxycarbonylamino)-4-methylpent-3-enoate (2n)
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r5.5E+08

r5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

3.0E+08

r2.5E+08

r2.0E+08

r1.5E+08

r1.0E+08

r5.0E+07

r0.0E+00

~-5.0e+07

[ 6.0E+08

r 5.5E+08

r 5.0E+08

r4.5E+08

r4.0E+08

r3.5E+08

r 3.0E+08

r2.5E+08

 2.0E+08

r L5E+08

r L.OE+08

r 5.0E+07

r0.0E+00

-5.0E+07

Parameter

Data
Name

File

o

Title
Comment
Origin
Owner
Site

Spectrometer

® N o w

Author

©

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of

cans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-4/ GJX-7
1/ pdata/ 1/ 1r
GJX-7-24-CH
PROTON
Bruker BioSpin GmbH
common

4-CH,

spect

cne13
291.0
2830

1D
8

114
1. 0000

13. 5000
1. 9923

2013-04-01T10:47:00

2013-04-01T10:47:00

400. 23

8223.7

-1640.3

1H
16384
32768

Parameter

Data
Name

File

o

Title
Comment
Origin

Owner

Site
Spectrometer
Author

R R

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition

Time

18 Acquisition
Date

19 Modi fication
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size

25 Spectral Size

Value
Z:/ Data/ NMR/
2013-4/ GJX-7-24
DEPT/ 1/ pdata/ 1/
1r
G,
C13

24-DEPT

CPD
Bruker BioSpin GmbH
common

spect

D13
295.4
28pg30

1D
1024

203
1. 0000

12. 0000
0. 4588

2013-04-01T14:14:00

2013-04-01T1

1:00

100. 61

35714.3

=7796.3

13C
16384
32768




Benzyl 2-(tert-butoxycarbonylamino)but-3-enoate (20)

7.353
< 7.348

é

5.937
5.922

5.907
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355
5.370
5.330
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5.271
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4921
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—1.446
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r5.0E+08
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3.5E+08

r3.0E+08

r2.5E+08

2.0E+08

r1.5E+08

r 1.OE+08

r5.0E+07

513 f—o—o

1.004 p=
525
0.941

9.55%

r0.0E+00

-5.0E+07

T T
95 9.0

170.587

T T
80 75

154.947

|

T T T
70 65 6.0

135.175
132.490
128.559
128.403
128.145
—117.407

/
t

T T
55 50 45 40 35 30

80.069
67.288

NHBoc

X COOBn

T T
25 20 15

55.806
28.251

10 05 0.0 -05

f-1.50E+09

r 1.40E+09

r 1.30E+09

r 1.20E+09

r 1L.10E+09

r 1.00E+09

9.00E+08

 8.00E+08

[ 7.00E+08

r 6.00E+08

I 5.00E+08

r4.00E+08

3.00E+08

r2.00E+08

r 1.0OE+08

r0.00E+00

-1.00E+08
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S53

20

10

Parameter Value
Data File 7:/ Data/ NMR/
Name 2013-3/ GJX-7-3-C/
1/ pdata/ 1/ 1r
2 Title GJX-7-3-C
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent €Del3
10 Temperature  294.8
11 Pulse 2g30
Sequence
12 Experiment 1D
13 Number of 8
Scans

14 Receiver Gain 64

15 Relaxation 1. 0000
elay

16 Pulse Width  13.7000

17 Acquisition  1.9999

Time
18 Acquisition  2013-03-22T19:04:00
Date
19 Modification 2013-03-22T19:04:00
ate
20 Spectrometer 400. 13
Frequency
21 Spectral 8223.7
Width
22 Lowest 1640. 9
Frequency
23 Nucleus 1H

24 Acquired Size 16446
25 Spectral Size 32768

Parameter

Value

Data File
Name

o

Title
Comment
Origin
Owner

Bruker BioSpin GmbH

common

@ s w

Site
Spectrometer
Author

spect

© - >

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment 1D

13 Number of
Scans

14 Receiver Gain 203

1.0000

15 Relaxation
Delay

16 Pulse Width

17

12. 0000
0. 4588

quisition
Time

18 Acquisition
Date

2013-03-22T19:19:00

19 Modification
Date

2013-03-22T19:19:00

2

Spectrometer 100. 61
Frequency

21 Spectral 35714.3
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired Size 163

25 Spectral Size 32768

7901. 2




Ethyl 2-(tert-butoxycarbonylamino)-2-cyclohexenylacetate (2p)
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f-5.5E+08

5.0E+08

r4.5E+08

r4.0E+08

3.5E+08

3.0E+08

r2.5E+08

2.0E+08

r 1.5E+08

r 1.OE+08

r5.0E+07

r0.0E+00

-5.0e+07

r4.5E+08

r4.0E+08

r3.5E+08

r3.0E+08

r2.5E+08

 2.0E+08

r L5E+08

r L.OE+08

r5.0E+07

r0.0E+00

Parameter Value
1 Data File  Z:/ Data/ NWR/
Name 2013-4/ GJX-7-34/ 1
pdata/ 1/ 1r
2 Title GJX-7-34
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature  295.0
11 Pulse 2g30
Sequence
12 Experiment 1D
13 Number of 8
cans
14 Receiver Gain 72
15 Relaxation  1.0000
Delay
16 Pulse Width  13.7000
17 Acquisition  1.9999
Time
18 Acquisition  2013-04-05T15:18:00
Date
19 Modification 2013-04-05T15:18:00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 8223.7
Width
22 Lowest -1644. 6
Frequency
23 Nucleus H

24 Acquired Size 16446
25 Spectral Size 32768

Parameter Value
1 Data File  Z:/ Data/ NWR/
Name 2013-4/ GJX-7-34/ 2
pdata/ 1/ 1r
2 Title GJX-7-34
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature  296. 2
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 686
cans
14 Receiver Gain 203
15 Relaxation  1.0000
Delay
16 Pulse Width  12. 0000
17 Acquisition  0.4588
Time
18 Acquisition  2013-04-05T15:31:00
ate
19 Modification 2013-04-05T15:36:00
Date
20 Spectrometer 100. 61
Frequency
21 Spectral 35714.3
Width
22 Lowest ~7796.3
Frequency
23 Nucleus 13C
24 Acquired Size 16384
25 Spectral Size 32768




(E)-Benzyl-5-(benzyloxy)-2-(tert-butoxycarbonylamino)pent-3-enoate (2q)
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r 1.30E+09
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r4.00E+08

3.00E+08

2.00E+08

r 1.0OOE+08

r0.00E+00

-1.00E+08

Value

Data/ NMR/

6/ GJX-8-50-C/
1/ pdata/ 1/ 1r

Parameter

Data File Z:
Name 2

3

2 Title GJX-8-50-C

3 Comment PROTON

4 Origin Bruker BioSpin GmbH

5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent

10 Temperature

11 Pulse 2830
Sequence

12 Experiment 1D

13 Number of 8
Scans

14 Receiver Gain 23

15 Relaxation 1.0000
16 Pulse Width  13.7000
17 Acquisition  1.9999
Time
18 Acquisition  2013-06-20T14:02:00
Date
19 Modification 2013-06-20T14:02:00
ate
20 Spectrometer 400. 13
Frequency
8223.7
22 Lowest 1696. 0
Frequency
23 Nucleus 1H

24 Acquired Size
25 Spectral Size

Value

Data File  Z:/ Data/ NMR/
2013-6/ GJX-8-50-C/
2/ pdata/ 1/ 1r

Parameter

ame

2 Title GJX-8-50-C
3 Comment CI13CPD
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent €Del3
10 Temperature  295.5
11 Pulse zgpg30
Sequence
12 Experiment 1D
920

13 Number of
Scans

14 Receiver Gain 203

15 Relaxation 1.0000
elay
16 Pulse Width  12.0000
17 Acquisition  0.4588
Time
18 Acquisition  2013-06-20T14:03:00
Date
19 Modification 2013-06-20T14:26:00
ate
20 Spectrometer 100. 61
Frequency
21 Spectral 35714.3
Width
22 Lowest 7905. 3
Frequency
23 Nucleus 13C
24 Acquired Size 16384

25 Spectral Size 32768




(E)-Methyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (2r)

MU M OIS oS NS < MNSWNWn wn o m
WMo WL 0 O I~ 0 WO < o~ n
MMM NNNNN DN oo ~ N < Paraneter Value
L R N T T N N wn wnwnwnwn (a2} o~ —
‘*ﬁ%&) |- 1 Data File Name Z:/ Data/ NMR/
! ~ N I 45000 iy
3-125-2/ 1/
fid
2 Title 7t-3-125-2
40000 3 Comment PROTON
4 Origin Bruker BioSpin
GmbH
5 Owner common
6 Site
Me NHBoc 135000
7 Spectrometer  spect
8 Author

NN 9 Solvent one13
COO M e t30000 10 Temperature  1130.3

11 Pulse Sequence 7g30

12 Experiment D
13 Number of 8
L Scans
25000 14 Receiver Gain 51
15 Relaxation 1.0000
Delay
16 Pulse Width 13. 5000
20000 17 Acquisition 1.9923
ime
18 Acquisition  2015-04-14T21:
Date 10:00
19 Modification  2015-04-14T21:
15000 Date 41:00
20 Spectrometer  400.23
Frequency
21 Spectral Width 8223.7
10000 22 Lowest 1640. 3
Frequency
23 Nucleus 11

24 Acquired Size 16384
25 Spectral Size 32768

5000

of =
3001 p———
-

294+

9.02<

T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

o — =~ o~
o 2 PR E 82 e Paraneter Value
N ] yNNN 4 NN X < 1 Data File Name Z:/ Data/ NMR/
[ N N 7000 o
L6500 2 Title
Me NHBoc 3 Coment
L 6000 4 Origin Bruker BioSpin
GubH
\ 5 Owner common
COOMe 5500 6 Site
7 Spectrometer  spect
L 5000 8 Author
9 Solvent cnel3
10 Temperature 1144 1
4500 11 Pulse Sequence 2gpg30
12 Experiment )
L 4000 13 Nunber of 685
203
L 3500 15 Relaxation 1..0000
Delay
16 Pulse Width  12.0000
3000 17 Acquisition 0. 5506
Time
18 Acquisition  2015-04-15T09:
L 2500 Date 58:00
19 Modification  2015-04-15T09:
Date 59:00
t2000 20 Spectrometer  100. 64
Frequency
21 Spectral Width 29761.9
1500 22 Lowest ~4923.7
Frequency
23 Nucleus 13
1000 24 Acquired Size 16384
25 Spectral Size 32768
500
| | !
- | ‘ N
r-500
T T T T T T T T T T T T T T T
190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
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(E)-tert-Butyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (25)

VO MNTINOT A DDO N ANNM wn o m
NN NO0WOULMMIAOOWINSLWLM ~N wn wn
MMAMANNINNNNNNS SO N < < Parameter Value
NNNNNKNNNW WG WG WG WGW;m ;N I — - 50000
e e e < 1 Data File Name Z:/ Data/ NWR/
2015-04/
2t-3-121-2/ 1/
fid
45000 2 Title 2t-2-121-2
3 Comment PROTON
4 Origin Bruker BioSpin
M NHB o
e oC 40000 5 Ower connon
6 Site
7 Spectrometer  spect
COOtBU 8 Author
35000 9 Solvent cels
10 Temperature  1148.7
11 Pulse Sequence 7g30
L 30000 12 Experiment D
13 Number of 8
Scans
14 Receiver Gain 64
L 15 Relaxation  1.0000
25000 lay
16 Pulse Width
17 Acquisition
Time
20000 18 Acquisition  2015-04-13T19:
Date 35:00
19 Modification  2015-04-13T19:
ate 35:00
15000 20 Spectrometer 400, 23
Frequency
21 Spectral Width 8223.7
22 Lowest -1640.3
L 10000 Frequency
23 Nucleus 1
24 Acquired Size 16384
25 Spectral Size 32768
5000
I
i [
[ J\
. Fo
T e T L
~ oo~ o S
=3 S oo < 0
wn - O O m —
T T T T T T T
65 60 55 50 45 40 35 3 5
o~ ~ = O 0WOVT® 9500
X & Sk 8839 53 8 2R B ;
i Q2 L9 gyed sx < Q32 3 Paraneter Value
N w3y 99Ny I @ N9 9000 1 Data File Name Z:/ Data/ NMR/
N Y Y [ N Yy
8500 " -
£id
2 Title 7t-2-121-2
[ 8000 3 Comment C13CPD
4 Origin Bruker BioSpin
Me NHBoc +7500 bl
5 Owner common
N L7000 6 Site
COOtB 7 Spectrometer  spect
u t6500 8 Author
9 Solvent cnels
6000 10 Temperature 1146.5
11 Pulse Sequence 2gpg30
t5500 12 Experiment 1
13 Number of 673
L 5000 Scans
14 Receiver Gain 203
15 Relaxation  1.0000
4500 Delay
16 Pulse Width 12,0000
4000 17 Acquisition 0. 5506
Time
L3500 18 Acquisition  2015-04-13T19:
ate 39:00
19 Modification  2015-04-13T19:
3000 Date 55:00
20 Spectrometer 100, 64
t2500 Frequency
21 Spectral Width 29761.9
L 2000 22 Lowest -4923.7
Frequency
L 23 Nucleus 150
1500 24 Acquired Size 16384
25 Spectral Size 32768
1000
! |
’ X ! 500
| |
| — ‘ | j . . Lo
¥ B Ay [ i S !
) o No oo N © o SN o r-500
3 & =S8 Sxn ~ o oa ®
- o~ o~ N O~ om wn NN wn
T T T T T T T T T T T T T T T T T T
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8. HPLC Charts of N—H Insertion Products
(E)-Benzyl 2-(tert-butoxycarbonylamino)pent-3-enoate (2a)

DAD1 B, Sig=210,4 Ref=360,100 (D:\DAD\2012-10-18 DAD\GJX\GJX-6-25-RAC015.D)
mAU ]
1000 | %
| NHBoc ~
1
I
(£)- Me™ X COOBn |
800 \‘
i 3
| o
‘ | f
800 I
‘ I
, |
400+
200
07,__, — \\\-\_
: . : . T R e : e :
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Lrea Height Area
i [min] [min] [mMAU*s [mAU] %
e B e | === | === | === |
1 9.781 BV 0.2577 1.564c4e4 932.71869 50.3876
2 12.443 BV 0.3586 1.54057e4 659.22626 49.6124
DAD1 B, Sig=210,4 Ref=360,100 (D:\DAD\2012-10-18 DAD\GJX\GJX-6-25-OPT014.D)
mAU ]
] NHBoc 8
1200 S o
[
(=)-Me COOBn “w
1000 | |‘|
| \
| I
500 | ‘ |
] \
] \
600 | | |
1 \
|
| ‘ |
400 ‘
1 |
| |
200 | [
1 [ o
4 | \ b
1 N o _
0 - — R NN N e ]
8] ‘2 “1- &Lv g 1b 1‘2 1‘4 min
Peak RetTime Type Width Area Height LArea
i [min] (min] [MAU*=] [mAT] %
R R | === | === | ===
1 9.738 VvV 0.25%94 1.98060=4 1170.64514 97.7395
2 12.533 BV 0.3%971 458.07730 17.06765 2.2605
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(E)-Benzyl 2-(tert-butoxycarbonylamino)hex-3-enoate (2b)

DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-6-48000005.D)

mAU:
700 |
1 NHBoc g
] @
soo  (£)- Et7 "X COOBn "
i [l
500 | §
] =
400 |‘
4 11
] [ |
300 .
] [ [
200 | ‘
] | ‘
] ‘ .
100 | ‘ [
0—: N . _ Y L N
L A T T
o] 2 4 6 8 10 12 14 mir|
Peak RetTime Type Width Area Height Area
i [min] [min] [MAU*s] [mAU] %
e R R |====mmmmm- | === | === |
1 8.883 VB 0.2260 9226.93848 6©33.27240 52.2464
2 10.897 VB 0.2978 8433.47949 443.69116 47.7536
DADI1 C, Sig=210,4 Ref=360,100 (GJX\GJX-6-48000004 D)
mAU ]
1800 — 3
] NHBoc @
1 |
1600 — X
I (- Et COOBn ||‘
1400—: ‘|
1200 ‘
] |
1000—: ‘ ‘|
800 ‘ ‘
] |
600 ‘|
] \
400 | |‘
1 ||
200 | -
1 [ P
[ =
0 M~ _ /\__/\_JJI \ " f\#/ﬁ‘-_ .
o > T4 e 8 0 1 " 4 mi
Peak RetTime Type Width Area Height Area
i [min] [min] [MATU*s] [mAU] %
| R | = R I |
1 8.924 VB 0.2406 2.59757e4 1677.67651L 98.4670
2 11.053 VB .2967 404.39600 21.37522 1.5330
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(E)-Benzyl 2-(tert-butoxycarbonylamino)oct-3-enoate (2c)

DAD1 C, Sig=210.4 Ref=360,100 (GJX\GJX-7-12000016.D)
mAU ] ®
1 3
1 NHBoc =
o \‘
] I
w0 (¥)-n-C4Hg” X ~COOBn I
] | 5
w
] i >
i | I
I
300 ‘ ‘ 1
] \ |
|
] | |
1 | [
200 ‘ ‘ | "
| ‘ ‘ ‘ |
] | a
] | “ [
[
100 n [
] B |
] [ [
] ) | I
0 R e — ) ‘
T T T T T T T T T T T
o 2 4 6 8 10 12 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s [mAU] %
R e | ==mmm e i |
1 7.558 BB 0.2168 ©356 9.92758 49.4425
2 9.592 VB 0.2948 6499.5253¢% .25769 50.5575
DAD1 C, Sig=210.4 Ref=360,100 (GJX\GJX-7-12000015.D)
mAU | ©
1 3
&
|
|
800 NHBoc I
I
(—)' n-C4H9 COOBnNn |‘
600+ ‘ ‘
\
400 |
‘ \
\
|
|
200 [
|
|
. o
| | a0
[ \ ©
" " - AN =]
0 — S VAR MG S S
. T T — —— —
0 2 4 6 8 10 12 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s [mAT] %
R R R |~ |~ | = |
1 7.566 BB 0.2193 1.28330e4 894.71368 95.8479%9
2 9.680 VB 0.4392 555.9245¢6 17.56835 4,.1521
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(E)-Benzyl 2-(tert-butoxycarbonylamino)dec-3-enoate (2d)

DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-6-45-RAC027.D)

mAU "]
] NHBoc 2
1400 - NG
1 ]
1 (#)-n-CgHyz™ ™ COOBnN I
1200~ “
‘ 2
1 | ©
o
1000 | i
1 i
1 ‘ \ i
800 \ /
] 1 1
I
] | ‘
600 | ‘ | |
] | ||
] \ [
400 ‘ | ‘
[
| A
1 \ \I |
200 | \ | [
] . |
.
o4 o P W A NI e N
—— —— .
0 2 4 6 8 10 12
Peak RetTime Type Width Area Height Area
#* [min] [min] [mAU*=] [mAU] %
Il B [ [=mmmm | ———m | ===~ |
1 7.033 vv 0.2087 1.868B26e4 1356.54114 49.0208
2 8.675 VB 0.2927 1.94290e4 999.9e375 50.9782
DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-6-45000007.D)
mAU ] @
~
1 "
2500] NHBoc H
] (—)' n-CGH13 X COOBn ‘ ‘
2000 |‘
1 |
1500 — ‘
1 \
| I
E \
1000 ‘ ‘
1 |
] |
1 \
500 |
] ‘| .
1 [ ©
4 | \ o
0] S D B g S N e
| T T T T T T L — T 1
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Height RArea
¥ [min] [min] [MAU*s [mAU] %
I B [~
1 7.763 BV 0.2712 4.90454e4  2908.18677 96.9512
2 9.567 VB 0.3076 1561.20471 78.65253 3.0483
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-5-methylhex-3-enoate (2e)

DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-7000022.D)
mAU | ©
| 2 _
1000 | NHBoc e 2
1 =
U —
i \
(#)-Pr” " ~COO0Bn I" |
| (|
800 ‘\
| |
1.l
\
| ‘ ‘
600 \ ‘ |
| i
| a |
400 ‘ | ‘ |
| |
B
]
200 [ ‘\ |‘
i |
N
~ ‘ Vo ‘
T NN -
ol _)e' — ——— —  ~ ) NN ]
e : o o : o : e : :
0 2 4 6 8 10 12 14 16 min
Peak RetTime Type Width Area Height Lrea
¥ [min] [min] [mAU*=] [mAU] e
R [ [ == [ === [ ==
1 10.8le BV 0.2857 1.77537e4 960.30084 50.1417
2 11.791 VB 0.2987 1.76534e4 916.38843 49.8583
DAD1 C, Sig=210.4 Ref=360,100 (GJX\GJX000014 D)
mAU | 0
1 >
1 =
NHBoc i
I
800 j
rPr X COOBn fl
] I
600 ‘ |
] ‘ |
400 ! |‘
] \ |‘
200 | |
] " [
i |
4 IRt | -
1\ |
1 | { \ =
o N . R S AN _ S
T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 miny

Peak RetTime Type Widtl

T [min] [min]

1 10.845 vv 0.
2 11.821 VB 0.:
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-phenylbut-3-enoate (2f)

DAD1 A, Sig=254,4 Ref=360,100 (GJX\GJX000013.D)
mAU | 8
] <
i
] i
J I
1 NHBoc /|
2000 | \
I X" C00Bn 1 g
+ | b
] | )
1500 | | \ I
1 | |
p | [
] ‘ | | |‘
1 | | |
1000 ‘ | (|
i | | \I
7 | | | \‘
1 |
] | ]
500+ \I I‘ |
1 | \‘ ‘ |
1 I |
] \
] R [
oy ¥ N — N :
T T T ] T T T T T T T
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*=] [mAU] %
e | ===l |~ |~ | === |
1 8.435 VB 0.2714 4.19177e4 2357.969927 49.5928
2 11.306 vV 0.3938 4.26060e4 1657.90076 50.4072
DAD1 B, Sig=210,4 Ref=360,100 (GJX\GJX-5-47000007.D)
mAU; @
J 8
1 b
1
1 [
1200 NHBoc I“
1 |
j -~ "cooBn i
1000+ (_)- “
] |
] I
800 — ‘ ‘
1 |
600 \ \
4 | ‘
400 - |
1 |
| L
1 |
200+ | |‘
; L g
J P o
g | -
(o |
B N ~ e 7\‘,_,_ 1 /: \‘:,
7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 min
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [MAU*s [mAU] %
R R | ====mmmmm | === |=====mm= |
1 8.333 BV 0.2737 2.4478%=4 1361.861%4 91.483¢6
2 11.136 WV 0.4434 2278.78320 74.79577 8.51c4
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (29)

S64

DAD1 A, Sig=254,4 Ref=360,100 (GJX\GJX-6-22-RAC003.D)
mAU
o«
1 5
500 ©
| |
Me NHBoc |
\
] SN Bn |
400 (%)- CoOo ||‘
| .
300 \ @
| ‘ i
| i
I
|
, | | M
200 | \ ‘\ \‘
] | | |
| |
|
_ || B
100 \ [
| [ |
[ | \
1
, I |
0 Y '\hj(‘_i, S N "
T e e e e
0 2 4 6 8 10 12 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s [mAU] %
I Bt [ [====mm [===mmm === \
1 6.573 BV 0.2058 €512.42480 487.55612 49.5285
2 9.657 VB 0.3428 ©586.52197 292.44870 50.0920
DAD1 A, Sig=254,4 Ref=360,100 (GJX\GJX-6-22-OPT004.D)
mAU ]
] 2
1750 Me NHBoc P
: f
1500 -~ C00Bn f
=)- |
1250 |‘
1000 4 ‘ ‘
] \
B |
750 | \
] | |
] ‘ |
500 \
] | |
] ﬂ
250 “ “
] | &
] | L ~
4 | 5\ o
0 — . — —_— ==
0 2 4 6 3 10 12 min
Peak RetTime Type Width Lrea Height LArea
¥ [min] [min] [MAU*=] [mAU] %
B e [ === [=mmmmm [ == \
1 6.539 BV 0.2014 2.22544e4 1692.94983 98.0202
2 9.722 VB 0.3962 449.48950 16.90284 1.9798



(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-chlorophenyl)pent-3-enoate (2h)

DAD1 A, Sig=254,4 Ref=360,100 (GJX\GJX-7-43000003 D)
mAU ]
i 2
@
7 [(e]
] Me NHBoc ]
1000 Il
1) -~ ~COO0Bn H
800 Cl \‘|
7 fo2)
] h &
1 o
| \ f
600 | f\
J ‘ I\
] \ [
1 | ||
400 | ‘\ ‘.‘
' a )
] “ | .
200 ‘\ |
] I |
| [
0 ~ N T N I
-———Y————— 71— 71—
0 2 4 6 8 10 12 min|
Peak RetTime Type Width Lrea Height BArea
# [min] [min] [MAU*s [mAU] %
I B L A [ == | ———mmm | === |
1 6.995 vV 0.2370 1.66028e4 1069.98157 48.8165
2 9.879 BB 0.4123 1.740738e4 650.22107 51.1835
DADT A, Sig=254 4 Ref=360,100 (GJX\GJX-7-43000005.D)
mAU ]
1600 | o
1 @
] Me NHBoc ©
1400 I
Q) -~ ~COOBn H
1200 | ‘
1 cl i
1000 ||
800 | \
] |
500 ‘
|
] |
400 \
] L
1 ||
200 .
b [ o
[ ht
| \ <.
0 B, J s , . ~ . ]
—— ——
0 2 4 6 8 10 12 min
Peak RetTime Type Width Lrea Height Area
# [min] [min] [MAU*= [mAU] %
B [ [ == [ == [ === \
6.919 BB 0.2340 2.24221ed4 1469.71277 96.4
2 9.818 VB 0.4160 834.1377¢ 30.79354 3.58¢
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-fluorophenyl)pent-3-enoate (2i)

DAD1 A, Sig=254 4 Ref=360, 100 (GJX\GJX-7-48000005 D)
mAU |
1000 — ®
2
o
Me NHBoc ‘i‘
f
o] (1) -~ >COO0Bn |
I /
F H
o™
i £
‘ @
600 ‘ N
| | I
|| [
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| |
‘ ||
400 — | ‘ I‘
‘ \ | |‘
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1 \ | ‘I
200 [ o
] [ [
o [
[ JI \
0 o ) N J "\,‘ — .
. ; : : ; . ; : ; — ; — ; : : ———
a 2 4 6 8 10 mi
Peak RetTime Type Width Area Height Lrea
¥ [min] [min] [mAU*=] [mAU] %
e e | === | === |=====-== |
1 6.279 VB 0.1963 1.17195e4 922.18781 49.9090
2 8.382 BV 0.2967 1.17623e4 610.57947 50.0910
DAD1 A, Sig=254 4 Ref=360,100 (GJX\GJX-7-48000006.D)
mAU |
— :
1400 ©
] Me NHBoc |
] \
1200 |
I -~ ~C0o0Bn |
1000 F “
4 ||
800 | ‘ \
600 ‘ |
i [
] |
400 ‘ |
] |
] |
200 |
1 [ o
| \ A
i | | p
0 — AN . - |
. ; ; : . ; ; : . ; ; : . . ; : . ; :
] 2 4 6 8 10 min|
Peak RetTime Type Width Area Height Area
T [min] [min] [mAU* =] [mAU] %
e R |===mmmmmm- |====mmmes |=====--= |
1 ©.211 BV 0.1930 1.70057e4 1368.41260 98.4122
2 8.330 BV 0.3093 274.36639 13.72074 1.5878
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(4-methoxyphenyl)pent-3-enoate (2j)

DAD1 A, Sig=254,4 Ref=360,100 (GJX\GJX-7-46000011.D)
mAU 7
900 ¥
i o~
4 @
1 |
300 i
1 Me NHBoc I
] [
700
1 (#)- X" "C00Bn | 3
sonj |‘ g
| MeO i ,q
] J\
500 || I
] | I
] ‘ |
400 ‘ ‘ ‘\
] | [
] | |
3004 ‘ ‘ [
] .
] L I
200 \ [
] [ Lo
] | fo
100 . [
] - /
0_:4 - e \"-_—H—/" s :
T T T T T T T e
0 2 4 6 8 10 12 14 16 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il I | === [=mmmmm [=mmmmm | == I
1 9.214 VB 0.3222 1.73453e4 821.97418 50.2109
2 12.350 BB 0.4589 1.7199%¢6e4 578.36987 49.7891

DAD1 A, Sig=254,4 Ref=360,100 (GJX\GJX-7-46000012.D)
mAU _| <
[{o}
4 @
4 ©
\
J |
1400 Me NHBoc l
12000 (=)- A COOBnN | \|
1 MeO ‘\
1000 “
1 |
800 ‘ \
i |
] |
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R |
400 - | l‘
] |
4 ‘ |
200+ |
4 | | oy
| \ L)
1 |\ o
0 2 4 6 8 10 12 14 16 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
e | === | | = |- |
1 8.964 BV 0.3157 3.07674e4  1497.23352 97.1728
2 12,152 vV 0.5032 895.16010 26.97139 2.8272
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(naphthalen-2-yl)pent-3-enoate (2k)

DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-18000037.D)
mAU ]
o
1200 &
] Me NHBoc \ g
, Il e
| f
1000 - X-"cooBn || |
(+)- i
| ‘ I
i | I
800 R | "
| |
1 ] "
600 — ‘ [
] R
q | [
400 L ||
’ ]
4 | "‘ ‘I ‘I
200 [ [
1 | ! \
| I |
J f ‘-\ JJ'
0 - — B B . —
0 2 : : B o 12 11 16 min
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2 10.595 vv 0.4463 2.98923=4 1030.86682 50.5313
DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-18000038.D)
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1 9.348 BV 0.3944 3.34380e4 1298.58557 94.9661
2 10.676 VV 0.5010 1772.46387 52.88394 5.0339

S68



(E)-Benzyl-4-(benzo[d][1,3]dioxol-5-yl)-2-(tert-butoxycarbonylamino)pent-3-enoate
(2l)

DAD1 B, Sig=220,4 Ref=360,100 (D:\DAD'2012-10-18 DAD\GJX\GJX-8-2000007.D)
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2 11.358 BV 0.4210 1.6767824 617.05975 50.0448
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1 9.053 BV 0.3343 4.69577e4 2188.98853 96.0242
2 11.403 vv 0.4323 1944.252¢69 69.08539 3.9758
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(E)-Benzyl 2-(tert-butoxycarbonylamino)-4-(thiophen-2-yl)pent-3-enoate (2m)

DADT F, Sig=273,4 Ref=360,100 (GJX\GJX-8-15000015.D)
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1 7.177 Vv 0.2178 2.42105e4 1703.8%233 49.9531
2 8.745 VB 0.3020 2.42173e4 1228.3262 50.0069
DADT F. Sig=273,4 Ref=360,100 (GJX\GJX-8-15000016.D)
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1 7.110 BV 0.2149 2.24545e4 1608.19812 98.575¢
2 8.752 BB 0.2977 324.45999 16.76851 1.4244
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Benzyl 2-(tert-butoxycarbonylamino)-4-methylpent-3-enoate (2n)

S71

DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-24000017.D)
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1 4.840 BB 0.1236 1.7269%=4 2200.6%092 49.9537
2 5.907 BV 0.le86 1.7301%=4 1569.05139 50.0463
DAD1 C, Sig=210.4 Ref=360,100 (GJX\GJX-7-24000018 D)
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1 4,839 BB 0.1239 1.92541e4 2444.36353 98.8164
2 5.922 BB 0.1¢48 230.61382 21.55677 1.183¢



Benzyl 2-(tert-butoxycarbonylamino)but-3-enoate (20)

DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-3000020 D)
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1 8.759 VB 0.2136 1.7c488e4 1273.85620 50.6494
2 10.385 BV 0.2806 1.71962e4 952.67725 49.3506
DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-3000016.D)
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1 8.737 BB 0.2109 2.391c0e4 1756.37842 95.0736
2 10.403 BB 0.2758 1239.23535 70.24461 4.9264

S72




Ethyl 2-(tert-butoxycarbonylamino)-2-cyclohexenylacetate (2p)

DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-34000015.D)
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1 4,935 vV 0.1133 6330.91016 B46.17407 50.8157
2 5.317 VB 0.1349 6127.64893 694.57050 49.1843
DAD1 C, Sig=210,4 Ref=360,100 (GJX\GJX-7-34000014.D)
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4.936 BV 0.1172 €788.60840 888.0025 96.8737
2 5.342 VvV 0.1879 219.07800 l6.1824 3.1263
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(E)-Benzyl 5-(benzyloxy)-2-(tert-butoxycarbonylamino)pent-3-enoate (2q)

DADT C, Sig=210,4 Ref=350,100 (GJX\G.J%-8-40-200004.0}
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1 19.942 v 0.5789 7.10786ed4 1906.55277 49.4628
2 26.133 vB 0.7699 7.26225e4 1407.57996 50.5372
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1 1%.188 BB 0.5264 4.15265=4 1204.05241 93,3830
2 25.529 VB 0.5573 2942.53101 63.89362 6.6170
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(E)-Methyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (2r)

DAD1 A, Sig=254,4 Ref=360,100 (ZT\ZT-3-125000002 D)
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1 5.391 BV 0.1593 5015.86279 482.43726 50.0634
2 6.088 VB 0.1914 5003.14941 401.43359 49,9366
DAD1 A, Sig=254,4 Ref=360,100 (ZT\ZT-3-125000003.D0)
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1 5.365 BV 0.1509 9904.03809 1023.81274 96.7442
2 6.086 VB 0.1819 333.31058 28.20852  3.2558
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(E)-tert-Butyl 2-(tert-butoxycarbonylamino)-4-phenylpent-3-enoate (25)

DAD1 A, Sig=254,4 Ref=360,100 (ZT\ZT-3-121000008.D)
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1 3.797 vV 0.1066 6844.79883 967.06610 51.2%09
2 4.234 VB 0.1237 6500.25586 809.63422 48.7091
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1 3.793 Vv
2 4.233 VB
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