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A practical ortho C—H olefination of phenyl acetic acid derivatives was achieved with a 1,2,3-triazole
auxiliary directing group. Good to excellent yields were achieved with O, as terminal oxidant. Other
bidentate directing groups, such as 8-aminoquinoline, gave poor reactivity under this aerobic condition,
highlighting the unique reactivity of triazole in promoting C—H activation.
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1. Introduction

During the past decade, transition metal catalyzed C—H activa-
tion has been widely applied as an efficient approach in complex
molecule synthesis.! Pd-mediated C—H oxidative olefination,
known as the Fujiwara—Moritani oxidative Heck reaction, is one of
the most important transformations for arene functionalization.”>
However, this transformation generally suffers from poor selectiv-
ity (relying on the different C—H bond reactivity).* The directing
group strategy provides an alternative approach to overcome this
issue by offering highly selective functionalization at the ortho C—H
position. So far, several directing groups (DGs) have been reported
in promoting the C—H olefination, including OR, COOH and pyri-
dine.” Although excellent selectivity was achieved, most of the
reported directing groups suffered one major drawback: the use of
stoichiometric amounts of expensive oxidant (such as AgOAc,
Selectfluor, etc.) were required. Thus, our interests were triggered
to develop a new directing group system, which allows this
transformation under aerobic conditions (Fig. 1).

* Corresponding author. Tel.: +1 813 974 7249; fax: +1 813 974 3203; e-mail
address: xmshi@usf.edu (X. Shi).
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Fig. 1. Selective C—H olefination using directing groups.

Besides the requirement of strong oxidant, another limitation of
directing group strategy was that the DG has to be part of the
substrate. Thus, to enhance this powerful directing C—H activation
strategy, removable bidentate-auxiliary directing groups have been
developed. According to literature, pyridine and quinoline modified
protecting groups are the most popular heterocycles in facilitating
this type of transformation.® Recently, our group reported the 1,2,3-
triazole-4-carboxylic acid as another versatile removable directing
group (formation of triazole amide) in promoting selective C—H
olefination.” This new triazole directing group not only gives the
desired products in excellent yields (up to 95%), but also allows
molecular oxygen (1 atm O;) to be used as terminal oxidant,
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Fig. 2. Triazole group directed C—H activation.

emphasizing the high efficiency of triazole DG in promoting in-
active C—H functionalization (Fig. 2A).

2. Results and discussion

In 2014, the Ackermann group introduced a novel TA-amine
directing group using easily accessible 1,2,3-triazole for iron cat-
alyzed C—H activation.® Encouraged by the result that TA amide
could successfully promote the C—H olefination under aerobic
conditions, we postulate that revised TA-amine may be a suitable
directing group to promote the acid directed C—H olefination
under aerobic condition without using any expensive external
oxidant (Fig. 2B).? To verify this idea, several triazole-amine
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Fig. 3. Triazole-amine directed aerobic C—H olefination.

modified substrates were prepared and reacted with alkene 2a
under standard oxidation conditions. The results are summarized
in Fig. 3.

First, using previously optimized conditions with triazole acid
directing group, 10% Pd(OAc);, 10% Cu(OTf)y, 2.5 equiv HOAc in 1,4-
dioxane with 1 atm O, the desired C—H olefination product 3a
was formed with the triazole-amine directing group, though with
much lower yield (45%, 50% conversion of 1a). Interestingly, in-
creasing the amount of Cu(OTf),, which proved to be an effective
additive for previous cases, shut down the overall reaction with
only trace product 3a obtained.'” We postulated that it might be
due to a stronger coordination of cooper metal towards triazole
amine (unlike triazole acid), which inhibit the Pd coordination/
C—H activation. In fact, without copper salt as additive, the re-
action achieved 95% conversion and 85% yield. Alternatively,
tuning the electron properties by switching benzyl group on N1
position to phenyl lead to the complete conversion of 1a with 95%
isolated yield of olefination product 3a, even at lower temperature
(80 °C)."" Notably, triazole C—H olefination was not observed,
which highlighted the mild conditions in this aerobic oxidation
condition.'?

To compare and evaluate the reactivity of the triazole amine
directing group, substrates containing other common directing
groups were prepared and evaluated under the same conditions. As
shown in Fig. 3, N1 phenyl substitution was identified to be the
optimal DG with balanced electronic effect in promoting this
transformation.” Notably, 8-aminoquinoline and 2-
aminophenylthio ether, which have been used in the olefination
with strong oxidant, gave poor results under the aerobic oxidation
conditions.'* These results highlighted the unique reactivity of
1,2,3-triazole directing groups in promoting C—H activation.

As shown in Fig. 4, the TAM-directing group tolerated a large
number of substrates, furnishing the corresponding olefination in
good to excellent yields. Both EDG (3a) and EWG (3¢, d) modified
arenes were suitable for this reaction. Although substitution occurs
primarily at the less hindered ortho-carbons position (3e—3f) for
meta-substituted benzene ring, the di-olefination was also ob-
served. Typically, the selectivity of mono and di-olefination would
be poor when both ortho-C—Hs were present (3g—3i). This problem
was overcomed through increasing the steric bulkiness at the
benzylic position. As shown in 3j, incorporation of a methyl group
effectively improved the mono:di selectivity to >20:1. Meanwhile,
using excess amount of alkene (4 equiv) gave the di-olefination in
good yields (3m—30). However, benzoic acid derivatives are proved
to be ineffective under this condition as one limitation for this
transformation.

The scope of alkene was also evaluated. Besides acrylate, most
of other activated alkenes, such as, vinyl phosphate (5d), vinyl
sulfone (5e) are suitable for this transformation, giving the desired
olefins in excellent yields. Impressively, non-active olefins, such as
styrene derivatives, could also undergo this transformation with
good to excellent yields (5f—5g). Moreover, the coupling with
estrone derivatives was also successfully achieved, showing the
potential application of this method. However, similar to other
reported oxidative Heck-type reactions, o, B substituted alkenes
failed to give the desired products due to steric hindrance on ei-
ther alkene insertion or B-hydride elimination steps. Nevertheless,
the broad substrate scope, simple reaction conditions and use of
atmosphere oxygen as the oxidant highlighted the advantages of
this new triazole-directing group in promoting selective C—H
olefination.

3. Conclusion

In conclusion, we have unveiled 1,2,3-triazole as an effective
directing group in promoting aerobic C—H oxidative olefination.
This study not only revealed a new efficient and economic approach
(using 1 atm O as the terminal oxidant) in achieving selective C—H
olefination, but also confirmed the versatile reactivity of 1,2,3-
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Fig. 4. Reaction substrate scope.

triazole in promoting metal catalyzed C—H activation. Other syn-
thetic applications using this new TA-directed C—H activation
strategy are currently under investigation.

4. Experimental section
4.1. General experimental methods

All of the reactions dealing with air and/or moisture-sensitive
reactions were carried out under an atmosphere of nitrogen us-
ing oven/flame-dried glassware and standard syringe/septa tech-
niques. Unless otherwise noted, all commercial reagents and
solvents were obtained from the commercial provider and used
without further purification. 'TH NMR and >C NMR spectra were
recorded on Agilent 400 MHz spectrometers/Varian 500 MHz
spectrometers. Chemical shifts were reported relative to internal
tetramethylsilane (6 0.00 ppm) or CDCl; (6 7.26 ppm) for 'H and
CDCl3 (6 77.00 ppm) for '3C. Flash column chromatography was
performed on 230—430 mesh silica gel. Analytical thin layer chro-
matography was performed with precoated glass baked plates
(250u) and visualized by fluorescence and by charring after treat-
ment with potassium permanganate stain. HRMS were recorded on
Agilent 6540 LC/QTOF spectrometer.

4.2. General procedure for Pd catalyzed C—H olefination

Condition A: A 20 mL schlenk tube was charged with the triazole
amide (0.2 mmol, 1.0 equiv), alkene (0.4 mmol, 2.0 equiv), Pd(OAc);
(0.015 mmol, 7.5 mol %) and HOAc (0.5 mmol, 2.5 equiv) in 1 mL
anhydrous 1,4-dioxane. The tube was placed under vacuum and
purged with O, balloon. The reaction was run at 80 °C for 12 h. After
the reaction was completed, the solvent was removed under re-
duced pressure and the residue was purified by flash chromatog-
raphy on silica gel to give desired olefination product.

Condition B: A 20 mL seal tube was charged with the triazole
amide (0.2 mmol, 1.0 equiv), alkene (0.4. mmol, 2.0 equiv), Pd(OAc);
(0.02 mmol, 10 mol %), and HOAc (0.5 mmol, 2.5 equiv) in 1 mL
anhydrous 1,4-dioxane. The tube was placed under vacuum and
purged with O, twice. The reaction was run at 100 °C for 12 h. After
the reaction was completed, the solvent was removed under re-
duced pressure and the residue was purified by flash chromatog-
raphy on silica gel to give desired olefination product.

Condition C: A 20 mL schlenk tube was charged with the triazole
amide (0.2 mmol, 1.0 equiv), alkene (0.8 mmol, 4 equiv), Pd(OAc),
(0.015 mmol, 7.5 mol %), and HOAc (0.5 mmol, 2.5 equiv) in 1 mL
anhydrous 1,4-dioxane. The tube was placed under vacuum and
purged with O; balloon. The reaction was run at 80 °C for 20 h. After
the reaction was completed (12 h), the solvent was removed under
reduced pressure and the residue was purified by flash chroma-
tography on silica gel to give desired olefination product.

4.2.1. (E)-Butyl 3-(3-methyl-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl)phenyl)acrylate (3a). (E)-Bu-
tyl  3-(3-methyl-2-(2-ox0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (3a) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1). 'TH NMR (500 MHz; CDCls): 6 7.97
(d,J=15.7 Hz, 1H), 7.91 (s, 1H), 7.73—7.71 (m, 2H), 7.51-7.41 (m, 4H),
7.23 (dt,J=14.7, 8.1 Hz, 2H), 6.34 (d, J=15.7 Hz, 1H), 6.07 (s, 1H), 417
(t, J=6.7 Hz, 2H), 3.71 (s, 2H), 2.33 (d, J=23.9 Hz, 3H), 1.74 (s, 6H),
1.68—1.62 (m, 2H), 1.40 (dd, J=15.0, 7.5 Hz, 2H), 0.94 (t, J=7.4 Hz,
3H); '3C NMR (126 MHz; CDCl3): 6 169.0, 166.7, 153.4, 142.2, 138.2,
137.0, 134.6, 132.8, 132.3, 129.5, 128.5, 127.7, 125.1, 121.2, 120.48,
120.46,118.8, 64.4, 51.5, 37.9, 30.7, 27.8, 20.3, 19.1, 13.7; HRMS calcd
for Ca7H32N403 [M+H]": 461.2547, Found: 461.2568.

4.2.2. (E)-Butyl 3-(3-methoxy-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl )phenyl)acrylate (3b). (E)-Bu-
tyl 3-(3-methoxy-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (3b) was prepared
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following the general procedure A and purified by flash chroma-
tography (Hexane—EtOAc, v/v 2/1) (inseparable mixture of the
starting material and product with ratio=3.2:1); 'H NMR
(500 MHz; CDCl3): ¢ 8.03 (d, J=15.8 Hz, 1H), 7.86 (s, 1H), 7.80 (s,
3.2H), 7.70—7.66 (m, 8.4H), 7.50—7.47 (m, 8.4H), 7.41 (m, 4.2H),
7.29—7.21 (m, 9.4H), 6.96—6.90 (m, 7.4H), 6.46 (s, 3.2H), 6.37—6.35
(m, 2H), 4.17 (t, J=6.8 Hz, 2H), 3.86 (s, 12.6H), 3.72 (s, 2H), 3.52 (s,
6.4H), 1.77 (s, 25.2H), 1.69—1.62 (m, 2H), 1.41 (q, J=7.5 Hz, 2H), 0.94
(t, J=7.4 Hz, 3H); >C NMR (126 MHz; CDCl3): 6 170.8, 169.8, 166.7,
157.5, 157.0, 153.8, 141.8, 1371, 135.6, 131.2, 129.55, 129.51, 128.67,
128.48,128.31,124.0,123.6,121.4,121.0, 120.51,120.47,119.4, 118.84,
118.82, 111.8, 110.6, 64.5, 55.8, 55.3, 51.37, 51.17, 40.0, 34.9, 30.7,
27.99, 2796, 19.1, 13.7; HRMS calcd for Cp7H3;N404 [M+H]':
4772496, Found: 477.2520.

4.2.3. (E)-Butyl 3-(3-fluoro-2-(2-o0x0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino ethyl )phenyl)acrylate (3c). (E)-Butyl
3-(3-fluoro-2-(2-o0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)

propan-2-yl)amino)ethyl)phenyl)acrylate (3c) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCls):
0 7.92-7.88 (m, 2H), 7.72—7.70 (m, 2H), 7.51-7.48 (m, 2H),
7.43-7.39 (m, 2H), 7.30—7.26 (m, 1H), 713—7.09 (m, 1H), 6.39 (d,
J=15.8 Hz, 1H), 6.28 (s, 1H), 4.17 (t, J=6.7 Hz, 2H), 3.73 (d, J=1.5 Hz,
2H), 1.79 (s, 6H), 1.68—1.62 (m, 2H), 1.44—1.36 (m, 2H), 0.94 (t,
J=7.4 Hz, 3H); >C NMR (126 MHz; CDCl3): § 168.3, 166.4, 160.3,
153.5, 140.51, 140.48, 137.1, 136.51, 136.48, 129.6, 128.84, 128.77,
128.5, 122.69, 122.66, 122.02, 121.93, 121.89, 120.6, 118.8, 116.67,
116.48, 77.3, 77.0, 76.7, 64.6, 51.8, 33.62, 33.58, 30.7, 27.9,19.1,13.7;
HRMS calcd for CogHagFN4O3 [M+H]*: 465.2296, Found: 465.2310.

4.2.4. (E)-Butyl 3-(3-nitro-2-(2-oxo0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl )phenyl)acrylate (3d). (E)-Bu-
tyl 3-(3-nitro-2-(2-oxo0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (3d) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1); "H NMR (500 MHz; CDCl3): 6 7.99
(d, J=15.8 Hz, 1H), 7.95—7.92 (m, 2H), 7.78—7.73 (m, 3H), 7.52—7.40
(m, 4H), 6.37 (d, J=15.8 Hz, 2H), 4.19 (t, J=6.7 Hz, 2H), 3.91 (s, 2H),
1.83 (s, 6H), 1.69—1.64 (m, 3H), 1.45—1.37 (m, 2H), 0.94 (t, J=7.4 Hz,
3H).; 13C NMR (126 MHz; CDCl3): 6 167.3, 166.0, 150.9, 140.6, 138.1,
1371, 131.7, 129.6, 128.59, 128.51, 128.2, 125.6, 124.1, 120.6, 118.8,
64.8, 52.1, 370, 35.8, 30.6, 28.1, 19.1, 13.7; HRMS calcd for
C26H29N505 [M+-H]*: 492.2241, Found: 492.2260.

4.2.5. (E)-Butyl 3-(4-methyl-2-(2-o0x0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)Jamino Jethyl )phenyl)acrylate (3e). (E)-Butyl
3-(4-methyl-2-(2-ox0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (3e) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCl3): 6 7.92
(s, 1H), 7.89 (d, J=15.8 Hz, 1H), 7.71 (d, J=8.0 Hz, 2H), 7.53—7.47 (m,
3H), 7.41 (d, J=7.4 Hz, 1H), 7.12 (d, J=8.0 Hz, 1H), 7.08 (s, 1H), 6.35 (d,
J=15.7 Hz, 1H), 6.14 (s, 1H), 4.15 (t, J=6.7 Hz, 2H), 3.64 (s, 2H), 2.35
(s, 3H), 1.76 (s, 6H), 1.64 (quintet, J=7.3 Hz, 2H), 140 (sextet,
J=7.5 Hz, 2H), 0.94 (t, J=7.4 Hz, 3H); 3C NMR (126 MHz; CDCl3):
0 169.4, 166.9, 153.4, 141.2, 140.8, 1371, 134.4, 132.1, 130.9, 129.5,
128.8,128.5,126.9,120.5,119.4,119.0, 51.6, 42.0, 30.7, 27.9, 21.3,19.1,
13.7; HRMS caled for Cy7H3;N403 [M+H]": 461.2547, Found:
461.2560.

4.2.6. (E)-Butyl 3-(3-methoxy-2-(2-o0xo-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl)phenyl)acrylate ~ (3e-1). (E)-
Butyl 3-(3-methoxy-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-
yl)propan-2-yl)amino)ethyl)phenyl)acrylate (3e-1) was prepared
following the general procedure A and purified by flash

chromatography (Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz;
CDCl3): 6 7.95—7.90 (m, 2H), 7.80—7.73 (m, 3H), 7.51—7.48 (m, 3H),
7.41 (t, J=7.4 Hz, 1H), 7.19 (d, J=8.0 Hz, 1H), 6.34 (d, J=15.7 Hz, 1H),
6.15 (s, 1H), 6.04 (d, J=16.3 Hz, 1H), 4.18—4.14 (m, 4H), 3.72 (s, 2H),
2.32 (s, 3H), 1.79 (s, 6H), 1.67—1.62 (m, 4H), 1.41—-1.37 (m, 4H),
0.95-0.91 (m, 6H).; 3C NMR (126 MHz; CDCls): 6 168.9,166.7, 166.1,
153.5,142.8,141.8,138.7,137.1,136.6,132.9,132.1,129.8, 129.5, 128.5,
126.8, 126.0, 120.65, 120.59, 118.8, 64.68, 64.48, 51.8, 38.8, 30.69,
30.61, 27.9, 21.1, 19.14, 19.13, 13.7 6 160.2, 159.7, 140.4, 139.2, 138.9,
134.7,129.93,129.87,129.6,128.8, 128.45,128.33,127.4,125.9,121.0,
114.2, 112.1, 55.1, 52.0, 40.2, 36.0; HRMS calcd for C34H4oN405
[M+H]": 587.3228, Found: 587.3237.

4.2.7. (E)-Butyl 3-(4-methoxy-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino )ethyl )phenyl)acrylate (3f). (E)-Butyl
3-(4-methoxy-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (3f) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCls): 6 7.92
(s, 1H), 7.87—7.84 (m, 1H), 7.73—7.71 (m, 2H), 7.60 (d, J=8.7 Hz, 1H),
7.51—7.48 (m, 2H), 7.41 (t, J=7.4 Hz, 1H), 6.86 (dd, J=8.7, 2.6 Hz, TH),
6.80 (d, J=2.6 Hz, 1H), 6.30 (d, J=15.7 Hz, 1H), 6.08 (s, 1H), 4.15 (t,
J=6.7 Hz, 2H), 3.83 (s, 3H), 3.67 (s, 2H), 1.77 (s, 6H), 1.67—1.61 (m,
3H), 1.40 (sextet, J=7.5 Hz, 2H), 0.94 (t, J=7.4 Hz, 3H). >*C NMR
(126 MHz; CDCl3): 6 169.1, 167.1, 161.2, 153.4, 140.8, 137.1, 136.4,
129.5,128.50, 128.48, 126.2, 120.50, 120.42, 118.9, 117.9, 116.3, 113.9,
64.3, 55.3, 51.6, 42.2, 30.7, 279, 19.1, 13.7; HRMS calcd for
C27H32N404 [M+H]': 477.2496, Found: 477.2509.

4.2.8. (2E2'E)-Dibutyl  3,3'-(4-methoxy-2-(2-0x0-2-((2-(1-phenyl-
1H-1,2,3-triazol-4-yl)propan-2-yl)amino )ethyl)-1,3-phenylene )dia-
crylate (3f-1). (2E,2'E)-Dibutyl 3,3’-(4-methoxy-2-(2-o0x0-2-((2-(1-
phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)amino)ethyl)-1,3-
phenylene)diacrylate (3f-1) was prepared following the general
procedure A and purified by flash chromatography (Hexane—EtOAc,
v/v 2/1); 'H NMR (500 MHz; CDCl3): 6 7.97 (s, 1H), 7.91 (d,
J=15.7 Hz, 1H), 7.80 (d, J=16.2 Hz, 1H), 7.75—7.73 (m, 2H), 7.60 (d,
J=8.8 Hz, 1H), 7.51-7.47 (m, 2H), 7.42—7.39 (m, 1H), 6.90 (d,
J=8.8Hz,1H), 6.42 (d, J=16.2 Hz, 1H), 6.28 (d, J=15.6 Hz, 1H), 6.17 (s,
1H), 4.15 (td, J=6.8, 2.4 Hz, 4H), 3.89 (s, 3H), 3.80 (s, 2H), 1.79 (s, 6H),
1.67—1.60 (m, 4H), 1.41-1.36 (m, 4H), 0.95—0.91 (m, 6H); >C NMR
(126 MHz; CDCls): 6 168.6, 167.01, 166.83, 159.6, 153.5, 141.6, 138.4,
137.2, 134.7, 129.5, 129.1, 128.5, 127.8, 124.95, 124.86, 120.6, 119.5,
118.9, 110.2, 64.49, 64.42, 55.7, 52.0, 38.4, 30.71, 30.67, 27.9, 19.14,
19.14, 13.7; HRMS calcd for C34H43N40g [M+H]": 603.3177, Found:
603.3187.

4.2.9. (E)-Butyl 3-(5-methyl-2-(2-o0xo0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl )phenyl)acrylate (3g). (E)-Bu-
tyl  3-(5-methyl-2-(2-ox0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (3g) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, vjv 2/1); 'TH NMR (500 MHz; CDCls):
0 7.90-7.87 (m, 2H), 7.73-7.70 (m, 2H), 7.51-748 (m, 2H),
7.43—7.41 (m, 2H), 7.18—7.16 (m, 3H), 6.38 (d, J=15.7 Hz, 1H), 6.02 (s,
1H), 4.15 (t,J=6.7 Hz, 2H), 3.64 (s, 2H), 2.36 (s, 3H), 1.75 (s, 6H), 1.68
(m,J=19.4 Hz, 2H), 1.40 (ddd, J=7.9, 7.1, 6.9 Hz, 2H), 0.94 (t, ]=7.4 Hz,
3H); '3C NMR (126 MHz; CDCl3): 6 169.5, 166.8, 153.4, 141.4, 137.7,
137.1, 133.7, 131.47, 131.34, 131.32, 129.63, 129.60, 129.56, 129.2,
128.5, 127.6, 120.57, 120.53, 118.9, 64.5, 51.6, 44.2, 41.7, 30.7, 27.9,
21.1, 19.1, 13.7; HRMS calcd for Cy7H3:N403 [M+H]': 461.2547,
Found: 461.2561.

4.2.10. (E)-Butyl 3-(5-methoxy-2-(2-oxo0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl )phenyl)acrylate (3h). (E)-Bu-
tyl 3-(5-methoxy-2-(2-oxo0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
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propan-2-yl)amino)ethyl)phenyl)acrylate (3h) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy(Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCls):
0 7.91—7.85 (m, 2H), 7.73—7.70 (m, 2H), 7.52—7.47 (m, 2H), 7.42 (dt,
J=75,1.6 Hz, 1H), 7.19 (d, J=8.4 Hz, 1H), 7.12 (d, J=2.7 Hz, 1H), 6.92
(dd,Jj=8.4,2.7 Hz,1H), 6.36 (d, J=15.7 Hz, 1H), 6.07 (d, J=0.8 Hz, 1H),
416 (t,J=6.7 Hz, 3H), 3.83 (s, 4H), 3.61 (s, 2H), 1.75 (s, 6H), 1.70—1.61
(m, 2H), 1.40 (td, J=8.0, 7.0 Hz, 2H), 0.94 (t, J=7.4 Hz, 3H); °C NMR
(126 MHz; CDCl3): ¢ 169.7, 166.6, 159.0, 153.4, 141.3, 137.1, 134.9,
132.5, 129.5, 128.5, 126.7, 120.72, 120.54, 120.45, 118.9, 116 .4, 111.9,
64.5, 554, 51.5, 41.2, 30.7, 279, 19.1, 13.7; HRMS calcd for
Co7H32N404 [M+-H]*t: 477.2496, Found: 477.2509.

4.2.11. (E)-Butyl 3-(5-fluoro-2-(2-oxo0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl )phenyl)acrylate (3i). (E)-Butyl
3-(5-fluoro-2-(2-ox0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (3i) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCl3): 6 7.91
(s, 1H), 7.84 (dd, J=15.8, 1.4 Hz, 1H), 7.73—7.71 (m, 2H), 7.52—7.49
(m, 2H), 7.44—7.40 (m, 1H), 7.30 (d, J=2.7 Hz, 1H), 7.23 (s, 1H), 7.06
(td, J=8.2, 2.7 Hz, 1H), 6.36 (d, J=15.7 Hz, 1H), 6.18 (s, 1H), 4.17 (t,
J=6.7 Hz, 2H), 3.64 (s, 2H), 1.78 (s, 6H), 1.68—1.62 (m, 2H), 1.44—1.37
(m, 2H), 0.94 (t, J=7.4 Hz, 3H). 1*C NMR (126 MHz; CDCl3): 6 169.1,
166.4, 153.4, 140.3, 137.1, 135.8, 133.0, 130.3, 129.6, 128.6, 121.7,
120.6, 118.9, 117.32, 117.15, 113.60, 113.42, 64.7, 51.7, 41.2, 30.7, 27.9,
19.1, 13.7; HRMS calcd for CogH29FN4O3 [M+H]™: 465.2296, Found:
465.2307.

4.2.12. (E)-Butyl 3-(2-(1-oxo-1-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)propan-2-yl)phenyl)acrylate (3j). (E)-Butyl 3-
(2-(1-0x0-1-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)
amino)propan-2-yl)phenyl)acrylate (3j) was prepared following
the general procedure A and purified by flash chromatography
(Hexane—EtOAc, v/v 2/1); TH NMR (500 MHz; CDCl5): 6 8.02 (d,
J=15.7 Hz, 1H), 7.85 (s, 1H), 7.72—7.68 (m, 2H), 7.57 (d, J=7.7 Hz, 1H),
7.52—7.48 (m, 2H), 7.43—7.37 (m, 3H), 7.30 (ddd, J=10.8, 6.8, 3.5 Hz,
1H), 6.37 (d, J=15.7 Hz, 1H), 5.99 (s, 1H), 4.19 (t, J=6.7 Hz, 2H), 3.91
(q,J=71 Hz, 1H), 1.75 (d, J=3.0 Hz, 6H), 1.71-1.65 (m, 2H), 1.47 (d,
J=7.1 Hz, 4H), 1.45—1.40 (m, 2H), 0.96 (t, J=7.4 Hz, 3H).; °C NMR
(126 MHz; CDCl3): 6 172.7, 166.7, 153.5, 141.4, 140.6, 137.1, 133.2,
130.5, 129.56, 129.54, 128.9, 128.5, 127.64, 127.50, 127.47, 127.2,
121.2, 120.49, 120.46, 118.7, 64.6, 51.4, 43.5, 30.7, 27.90, 27.78, 19.1,
18.4, 13.7; HRMS calcd for C37H3,N403 [M+H]': 461.2547, Found:
461.2560.

4.2.13. (E)-Butyl 3-(1-(2-oxo-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino Jethyl)naphthalen-2-yl)acrylate  (3k). (E)-Butyl
3-(1-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)
amino)ethyl)naphthalen-2-yl)acrylate (3k) was prepared following
the general procedure A and purified by flash chromatography
(Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCl3): 6 8.22 (d,
J=15.7 Hz, 1H), 8.08 (d, J=8.1 Hz, 1H), 7.86—7.81 (m, 2H), 7.77 (s, 1H),
7.70 (d, J=8.7 Hz, 1H), 7.66—7.64 (m, 2H), 7.55 (quintetd, J=7.4,
1.5 Hz, 2H), 7.50—7.47 (m, 2H), 7.42—7.39 (m, 1H), 6.52 (d, J=15.7 Hz,
1H), 5.99 (s, 1H), 4.21 (dd, J=12.1, 5.3 Hz, 4H), 1.72—1.66 (m, 8H),
143 (dq, J=15.0, 7.5 Hz, 2H), 0.96 (d, J=14.8 Hz, 3H); 3C NMR
(126 MHz; CDCl3): 6 169.2, 166.8, 153.4, 141.6, 137.0, 134.3, 132.6,
131.6, 131.2, 129.5, 128.73, 128.64, 128.49, 127.4, 127.0, 124.6, 123.8,
121.8,120.5, 118.7, 64.6, 51.7, 37.3, 30.7, 27.9, 19.2, 13.7; HRMS calcd
for C3oH32N403 [M4-H]*: 497.2547, Found: 497.2561.

4.2.14. (2E2'E)-Dibutyl  3,3'-(5-methyl-2-(2-ox0-2-((2-(1-phenyl-
1H-1,2,3-triazol-4-yl)propan-2-yl)amino Jethyl)-1,3-phenylene )dia-
crylate (4a). (2E,2’E)-Dibutyl 3,3’-(5-methyl-2-(2-ox0-2-((2-(1-
phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)amino)ethyl)-1,3-

phenylene)diacrylate (4a) was prepared following the general
procedure C and purified by flash chromatography (Hexane—EtOAc,
v/v 4/1); TH NMR (500 MHz; CDCls): 6 7.94 (d, J=15.6 Hz, 3H), 7.72
(d, J=7.7 Hz, 2H), 7.50—7.47 (m, 2H), 7.41—7.39 (m, 3H), 6.34 (d,
J=15.7 Hz, 2H), 6.17 (s, 1H), 4.16 (t, J=6.7 Hz, 4H), 3.78 (s, 2H), 2.37
(s, 3H), 1.77 (s, 6H), 1.68—1.62 (m, 4H), 1.40 (dd, J=15.0, 7.5 Hz, 4H),
0.93 (t, J=7.4 Hz, 6H).; 3C NMR (126 MHz; CDCl3): 6 168.5, 166.5,
153.4, 141.8, 137.6, 137.1, 135.5, 130.4, 129.50, 129.45, 128.5, 121.8,
120.6, 118.8, 64.5, 51.8, 37.2, 35.3, 30.7, 27.9, 21.0, 19.1, 13.7; HRMS
calcd for C34H4oN405 [M+H]™: 587.3228, Found: 587.3241.

4.2.15. (2E,2’E)-Dibutyl 3,3'-(5-methoxy-2-(2-o0xo-2-((2-(1-phenyl-
1H-1,2,3-triazol-4-yl)propan-2-yl)amino Jethyl)-1,3-phenylene )dia-
crylate (4b). (2E,2'E)-Dibutyl 3,3’-(5-methoxy-2-(2-o0xo0-2-((2-(1-
phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)amino)ethyl)-1,3-
phenylene)diacrylate (4b) was prepared following the general
procedure C and purified by flash chromatography (Hexane—EtOAc,
v/v 4/1); "H NMR (500 MHz; CDCls): 6 7.95—7.92 (m, 3H), 7.73—7.71
(m, 2H), 7.50—7.47 (m, 2H), 7.42—7.39 (m, 1H), 7.12 (s, 2H), 6.33 (dd,
J=15.7, 1.0 Hz, 2H), 6.24 (s, 1H), 4.17 (t, J=6.7 Hz, 4H), 3.84 (d,
J=1.0 Hz, 3H), 3.74 (s, 2H), 1.77 (s, 6H), 1.65 (qd, J=7.7, 5.9 Hz, 4H),
1.40 (q, J=7.5 Hz, 4H), 0.93 (td, J=7.4, 1.0 Hz, 6H); *C NMR
(126 MHz; CDCl3): 6 168.7, 166.4, 158.6, 153.4, 141.7, 1371, 136.8,
129.5, 128.4, 125.8, 122.1, 120.5, 118.8, 114.0, 64.6, 55.4, 51.8, 36.9,
30.6,27.8,19.1, 13.6; HRMS calcd for C34H42N406 [M+H]™: 603.3177,
Found: 603.3189.

4.2.16. (2E2'E)-Dibutyl 3,3'-(5-fluoro-2-(2-oxo-2-((2-(1-phenyl-1H-
1,2,3-triazol-4-yl)propan-2-yl)amino Jethyl)-1,3-phenylene )diacrylate
(4c). (2E,2'E)-Dibutyl 3,3’-(5-fluoro-2-(2-0x0-2-((2-(1-phenyl-1H-
1,2,3-triazol-4-yl)propan-2-yl)amino)ethyl)-1,3-phenylene)dia-
crylate (4c) was prepared following the general procedure C and
purified by flash chromatography (Hexane—EtOAc, v/v 4/1); 'H
NMR (500 MHz; CDCl3): § 7.93—7.89 (m, 3H), 7.73—7.71 (m, 2H),
7.50 (dd, J=8.4, 7.2 Hz, 2H), 7.43—7.41 (m, 1H), 7.29—7.27 (m, 2H),
6.33 (d, J=15.7 Hz, 3H), 4.18 (t, J=6.7 Hz, 4H), 3.76 (s, 2H), 1.79 (s,
6H), 1.68—1.62 (m, 4H), 1.42—1.38 (m, 4H), 0.94 (t, J=7.4 Hz, 6H),;
13C NMR (126 MHz; CDCl3): 6 168.1, 166.2, 160.7, 153.4, 140.71,
140.69, 137.81, 137.75, 137.1, 129.6, 129.36, 129.33, 128.6, 1231,
120.6, 118.8, 115.26, 115.08, 115.06, 64.7, 51.9, 36.9, 30.6, 27.8, 19.1,
13.7; HRMS calcd for C33H3gFN4Os [M-+H]": 591.2977, Found:
591.2992.

4.2.17. (E)-Methyl 3-(2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-
yl)propan-2-yl)amino )ethyl )phenyl) (5a). (E)-Methyl 3-(2-(2-oxo-
2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)amino)ethyl)
phenyl) (5a) was prepared following the general procedure B and
purified by flash chromatography (Hexane—EtOAc, vjv 2/1); 'H
NMR (500 MHz; CDCl3): 6 7.98 (d, J=15.8 Hz, 1H), 7.91 (s, 1H),
7.73—7.70 (m, 2H), 7.51-7.48 (m, 2H), 7.45—7.39 (m, 2H), 7.27-7.21
(m, 2H), 6.34 (d, J=15.7 Hz, 1H), 6.07 (s, 1H), 3.75 (s, 3H), 3.71 (s,
2H), 2.34 (s, 3H), 1.75 (s, 7H); >C NMR (126 MHz; CDCl3): ¢ 169.0,
167.0, 153.4, 142.5, 138.2, 137.0, 134.6, 132.8, 132.3, 129.5, 128.5,
127.7,125.1, 120.68, 120.49, 118.8, 51.7, 51.5, 37.9, 27.8, 20.3; HRMS
calcd for Co4Hy6N403 [M+H]™: 419.2078, Found: 419.2098.

4.2.18. (E)-Benzyl 3-(3-methyl-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl)phenyl)acrylate (5b). (E)-Ben-
zyl  3-(3-methyl-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)phenyl)acrylate (5b) was prepared fol-
lowing the general procedure A and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCl3):  8.03
(d,J=15.7 Hz,1H), 7.89 (s, 1H), 7.72—7.70 (m, 2H), 7.50—7.47 (m, 2H),
7.44—7.31 (m, 7H), 7.22 (dd, J=15.7, 8.1 Hz, 2H), 6.39 (d, J=15.7 Hz,
1H), 6.01 (s, 1H), 5.21 (s, 2H), 3.71 (s, 2H), 2.34 (s, 3H), 1.72 (s, 6H);
13C NMR (126 MHz; CDCl3): 6 168.9, 166.4, 142.9, 138.3, 137.1,135.9,
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134.5,132.9,132.4,129.6,128.54,128.52,128.21,128.20, 127.7,125.1,
120.7, 120.5, 118.8, 66.3, 51.5, 38.0, 27.9, 20.4; HRMS calcd for
C30H30N403 [M+H]*: 495.2391, Found: 495.2408.

4.2.19. (E)-tert-Butyl 3-(3-methyl-2-(2-ox0-2-((2-(1-phenyl-1H-
1,2,3-triazol-4-yl)propan-2-yl)amino Jethyl)phenyl Jacrylate (5c). (E)-
tert-butyl 3-(3-methyl-2-(2-ox0-2-((2-(1-phenyl-1H-1,2,3-triazol-
4-yl)propan-2-yl)amino)ethyl)phenyl)acrylate (5¢) was prepared
following the general procedure A and purified by flash chroma-
tography (Hexane—EtOAc, v/v 2/1); '"H NMR (500 MHz; CDCls):
6 7.89 (d, J=15.7 Hz, 2H), 7.74—7.72 (m, 2H), 7.51-7.48 (m, 2H),
7.44—741 (m, 2H), 7.26—7.21 (m, 3H), 6.27 (d, J=15.7 Hz, 1H), 5.98
(s, 1H), 3.70 (s, 2H), 2.33 (s, 3H), 1.74 (s, 7H), 1.50 (s, 9H); 3C NMR
(126 MHz; CDCl3): 6 169.0, 165.9, 153.4, 141.3, 138.2, 137.1, 134.9,
132.6, 132.1,129.6, 128.5, 127.7,125.2, 123.1, 120.5, 118.8, 80.6, 51.5,
38.1,28.1,27.9,20.4; HRMS calcd for Cy7H3,N403 [M+H]™: 461.2547,
Found: 461.2576.

4.2.20. (E)-Diethyl 3-methyl-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-
triazol-4-yl)propan-2-yl)amino Jethyl)styrylphosphonate  (5d). (E)-
Diethyl 3-methyl-2-(2-0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)
propan-2-yl)amino)ethyl)styrylphosphonate (5d) was prepared
following the general procedure B and purified by flash chroma-
tography (Hexane—EtOAc, v/v 1/2); '"H NMR (500 MHz; CDCl3):
0 7.94 (s, 1H), 7.85—7.79 (m, 1H), 7.75—7.71 (m, 2H), 7.51-7.47 (m,
2H), 7.42—7.38 (m, 2H), 7.25—7.20 (m, 2H), 6.26—6.15 (m, 2H),
4.15—-4.07 (m, 5H), 3.70 (s, 2H), 2.33 (s, 3H), 1.76 (s, 6H), 1.34—1.30
(m, 6H); 13C NMR (126 MHz; CDCl3): 6 168.9, 153.5, 146.59, 146.58,
146.54, 146.53, 138.2, 137.0, 135.28, 135.11, 132.59, 132.57, 132.2,
129.5,128.4,127.5,124.8,120.4,118.8,118.0, 116.5, 61.88, 61.84, 51.4,
37.6,27.8, 20.3,16.33, 16.28; HRMS calcd for CogH33N404P [M+-H]*:
497.2312, Found: 497.2328.

4.2.21. (E)-2-(2-Methyl-6-(2-(phenylsulfonyl)vinyl)phenyl)-N-(2-(1-
phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)acetamide (5e). (E)-2-(2-
Methyl-6-(2-(phenylsulfonyl)vinyl)phenyl)-N-(2-(1-phenyl-1H-
1,2,3-triazol-4-yl)propan-2-yl)acetamide (5e) was prepared fol-
lowing the general procedure B and purified by flash chromatog-
raphy (Hexane—EtOAc, v/v 2/1); TH NMR (500 MHz; CDCl3): 6 8.00
(d, J=15.2 Hz, 1H), 7.93 (dt, J=6.7, 1.7 Hz, 3H), 7.73—7.71 (m, 2H),
7.60—7.56 (m, 1H), 7.52—7.47 (m, 4H), 7.42—7.39 (m, 1H), 7.32 (d,
J=7.7 Hz, 1H), 7.26 (t, J=3.7 Hz, 1H), 7.18 (t, J=7.7 Hz, 1H), 6.79 (d,
J=15.1 Hz, 1H), 6.20 (s, 1H), 3.72 (s, 2H), 2.34 (s, 3H), 1.77 (s, 7H). 13C
NMR (126 MHz; CDCl3): 6 168.5, 153.5, 140.56, 140.41, 138.6, 137.0,
133.48, 133.34, 133.1, 132.5, 129.67, 129.59, 129.3, 128.6, 127.70,
127.66, 125.4, 120.5, 118.7, 51.7, 37.8, 27.9, 20.4. HRMS calcd for
C28H28N403S [M+H]*: 501.1955, Found: 501.1966.

4.2.22. (E)-2-(2-(4-Chlorostyryl)-6-methylphenyl)-N-(2-(1-phenyl-
1H-1,2,3-triazol-4-yl)propan-2-yl)acetamide (5f). (E)-2-(2-(4-
Chlorostyryl)-6-methylphenyl)-N-(2-(1-phenyl-1H-1,2,3-triazol-4-
yl)propan-2-yl)acetamide (5f) was prepared following the general
procedure B and purified by flash chromatography (Hexane—EtOAc,
v/v 2/1); 'H NMR (500 MHz; CDCl3): 6 7.84 (s, 1H), 7.64—7.62 (m,
2H), 7.49—7.45 (m, 3H), 7.43—7.38 (m, 3H), 7.31-7.18 (m, 6H), 6.89
(d,J=16.0 Hz, 1H), 5.94 (s, 1H), 3.71 (s, 2H), 2.37 (s, 3H), 1.69 (s, 6H);
13C NMR (126 MHz; CDCls): ¢ 169.7, 153.4, 137.59, 137.53, 137.0,
135.6, 133.4, 131.3, 130.7, 130.3, 129.6, 128.8, 128.5, 127.8, 126.9,
124.7, 1204, 118.7, 513, 38.6, 27.9, 20.4; HRMS «calcd for
C28H27CIN4O [M+H]*': 471.1946, Found: 471.1958.

4.2.23. (E)-2-(2-(4-(tert-Butyl)styryl)-6-methylphenyl)-N-(2-(1-
phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)acetamide (5g). (E)-2-(2-
(4-(tert-Butyl)styryl)-6-methylphenyl)-N-(2-(1-phenyl-1H-1,2,3-

triazol-4-yl)propan-2-yl)acetamide (5g) was prepared following
the general procedure B and purified by flash chromatography

(Hexane—EtOAc, v/v 2/1); TH NMR (500 MHz; CDCl3): 6 7.86 (s, 1H),
7.66 (d, J=7.5 Hz, 2H), 7.50—7.39 (m, 6H), 7.34—7.23 (m, 4H), 7.17 (d,
J=7.4 Hz, 1H), 6.96 (d, J=16.0 Hz, 1H), 5.95 (s, 1H), 3.72 (s, 2H), 2.36
(s,3H),1.70 (s, 6H), 1.31 (s, 9H); >*C NMR (126 MHz; CDCl5): § 169.9,
153.4, 151.0, 137.9, 137.6, 137.1, 134.4, 131.9, 131.1, 130.0, 129.6, 128.5,
127.7,126.4,125.62, 125.47,124.7,120.4, 118.8, 51.3, 38.6, 34.6, 31.2,
27.9, 20.4; HRMS calcd for C35H3gN40 [M+H]': 493.2962, Found:
493.2977.

4.2.24. (E)-(8R,9S,13S)-13-Methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-
decahydro-6H-cyclopenta[a]phenanthren-3-yl 3-(3-methyl-2-(2-
0x0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)propan-2-yl)amino Jethyl)
phenyl)acrylate (5h). (E)-(8R,9S,13S)-13-Methyl-17-0x0-7,8,9,11,12,
13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-yl 3-(3-
methyl-2-(2-o0xo0-2-((2-(1-phenyl-1H-1,2,3-triazol-4-yl)propan-2-
yl)amino)ethyl)phenyl)acrylate (5h) was prepared following the
general procedure A and purified by flash chromatography (Hex-
ane—EtOAc, v/v 2/1); 'H NMR (500 MHz; CDCl3): ¢ 8.14 (d,
J=15.7 Hz, 1H), 7.90 (s, 1H), 7.69—7.68 (m, 2H), 7.53—7.51 (m, 1H),
7.47—7.43 (m, 2H), 7.40—7.37 (m, 1H), 7.30—7.25 (m, 3H), 6.91 (dd,
J=8.4,2.5 Hz, 1H), 6.87 (d, J=2.4 Hz, 1H), 6.53 (d, J=15.7 Hz, 1H), 6.11
(s, 1H), 3.74 (s, 2H), 2.90 (dd, J=9.9, 5.0 Hz, 2H), 2.52 (t, J=9.6 Hz,
1H), 2.43—2.39 (m, 1H), 2.36 (s, 3H), 2.29 (td, J=10.7, 4.2 Hz, 1H),
2.16 (dd, J=18.6, 9.4 Hz, 1H), 2.09—1.96 (m, 4H), 1.76 (s, 6H),
1.68—1.42 (m, 7H), 0.92 (s, 3H); 1*C NMR (126 MHz; CDCl3):6 220.8,
168.9,165.3,153.4,148.6,144.1,138.4,137.9,137.3,137.0, 134.4,133.1,
132.7, 129.5, 128.5, 127.8, 126.3, 125.3, 121.6, 120.5, 120.2, 118.77,
118.76, 60.4, 51.5, 50.4, 47.9, 44.1, 37.98, 37.95, 35.8, 31.5, 29.4, 27.9,
26.3, 25.7, 21.6, 21.0, 20.4, 14.2, 13.8; HRMS calcd for C41H44N404
[M+H]*: 657.3435, Found: 657.3453.
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