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Cyclopropyl amino acids and peptides are importantarbonyl compound and an isonitrffeRemarkably, when this

synthetic targets, some of which display
pharmacological properties. Leading examples ahlensggadl
(Figure 1) that offers significant potential forettireatment of
anxiety disordersand MK-0686 2 that shows considerable
promise for the treatment of chronic péini;ndeed, both
molecules are currently in clinical trials. Additally, belactosin
A (3) is a natural product that shows significant antitu effects
and contains a cyclopropyl peptide framewbdliterestingly, the
parent scaffold 1l-aminocyclopropanecarboxylic atdCC) 4
possesses herbicidal activity and influences plguowth by

significantreaction

is combined with subsequent post-condenmsati
reactions, libraries of chemically diverse peptfiitte- scaffolds
can be rapidly assembled in a few reaction stepsigtbis line,
we have shown that diversely substituted dehydroadsni
scaffolds could be accessed in a modular fashimugfh an Ugi-
4CR followed by an elimination process, from readitcessible
starting material$® Based on this work, we envisioned that the
application of a cyclopropanation reaction to théster Ugi-
derived dehydroalanines might compile an attracthwvee-step
protocol for the rapid construction of a library ofclopropyl

itself.* Besides, ACC and their derivatives are the expectegeptides. At the outset, it was clear that suchagopol might

starting materials for the synthesis of a varietybmlogically
active cyclopropyl peptides through step-wise longptjue

allow access to highly substituted cyclopropyl pagi just by
taking advantage of the three diversification vesforoduced by

coupling reactions.It is worth mentioning that the presence of the variation of the isonitrile, amine, and carblaxwcid in the

the cyclopropyl ring into a peptide backbone couidrease
stability against metabolic degradation, as welresriction of
conformational flexibility’ Therefore, the development of
practical methodologies for the rapid constructidribraries of
peptide-like molecules containing a cyclopropamej ris highly
desirable. In this context, approaches for the ®git of
cyclopropyl  peptidomimetics  involving  dehydroalamin
derivatives  include the use of
cyclopropanation conditions, in whicho,p-dehydrolactone
adducts, didehydroalanine methyl estérsor Cbz-protected
enone8are reacted with sulfur ylides.
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Figure 1. Biologically active cyclopropyl peptides.

On the other hand, the 1,3-cycloaddition of diazmpounds
to dehydroamino acid derivatives has also been used
synthesize cyclopropane amino acids.
diazoalkanes react with a dehydroamino acid devigatio
furnish a pyrazoline, followed by extrusion of nigen gas which
produces a cyclopropane. Chiral 1,4-oxazinofesshiral
azlactoné! chiral diketopiperazin&, dehydroamino acid
acetonidé? and didehydroalanine methyl estdrave been used.
However, diazo compounds exhibit high toxicity ande ar
potentially explosive, which limits their utilit/. Some reports
have solved this problem by generating diazo comgsin situ
from the corresponding tosylhydrazone $alEatalytic system
involving tosylhydrazone salts, rhodium tetraacetaind chiral
sulfides to generate cyclopropanat@mino acrylates has also

Corey-Chaykovsky

original four-component set of the Ugi reaction ([eab). Thus,

in the present work, dehydroalanines obtained by an
Ugi/elimination protocol were cyclopropanated usingreéy-
Chaykovsky conditions to construct a small cycl@ytgpeptide
library. This report is part of our ongoing workward the
development of novel applications of Ugi-derived
dehydroalanine¥’

Accordingly, our work commenced with the synthesisaof
collection of differently substituted dehydroala@snusing the
previously reported Ugi-4C microwave-assisted readbietween
the benzoyloxyacetaldehydg with tert-butyl isonitrile 6 and
various primary amines?7 and carboxylic acids 8.
Benzoyloxyacetaldehydg was used as the aldehyde in the four-
component input set in all Ugi reactions because libnzoyl
group is essential to shape the dehydroalaninelddadnd in the
elimination step. Due to its accessibility, we chtsetert-butyl
isocyanide6 for this study, although one cyclohexyl derivative
was also utilized in the further cyclopropanatiorgass (see
Table 2,11r). As shown in Table 1, all the Ugi adducts were
obtained in moderate to good yields, just by mixihg four
components in methanol under microwave irradiatibdQd °C
for 2-3 h. As some decomposition of the product waseoved in
some experiments, selected examples were performgd 2C,
giving similar results, but with a cleaner profile(ified only by
TLC). We also observed that the reaction can baechout in
refluxing methanol with similar yields, although ova longer
reaction time (12 h).

With Ugi adducts9a-q in hand, the elimination process was
implemented employing KOH as the base and
tetrabutylammonium iodide (TBAI) as a phase transtgalyst.
Under these conditions, dehydroalanii@a-q were obtained in

Diazomethane dnoderate to good yields (Table 1). In some casestig to 50

°C was required to accelerate the reaction (en&iesd 5-17).
As expected, using theSf(-)-a-methylbenzylamineas the
amine inputin the Ugi reaction (entry 8) gave an inseparable
diastereomeric mixture ddh (1.7:1). However, this issue was
inconsequential since one chiral center was fuméoved after
the elimination processl@h), a reaction which unexpectedly
gave only 11% vyield. Similarly, a low vyield of the
dehydroalaninelOs was observed in the elimination step when
isopropylamine was usedd§ exp. 18). Furthermore, when
bulkier tert-butylamine was used in the Ugi add@tt its total
decomposition was observed under the eliminationditions

been reportedf. It is worth noting that in most of these methodsand the dehydroalaninkt was not observed (Table 1, exp 19).

the amide links are created through classic reagentl using
time-consuming step-wise peptide coupling protocols.

The Ugi four component reaction (4-CR) is a prodgesshich
a dipeptide backbone is straightforwardly creatddgua single
experimental setup, starting from an amine, a cafbmacid, a

These observations suggest that a bulky amine weisto
deleterious to the efficiency of the elimination opess
(dehydroalanine&0h, 10s, 10t).



Table 2. Synthesis of unsubstitued cyclopropanes
Table 1. Synthesis of dehydroalanines.
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1 4-MeO-Bn- Ph- 9a(83f  10a (73f V\Nﬁnsu v\,[l//msu v\,@mu
2 4-MeO-Bn- 2-1-Ph- ob (74F  10b (60Y 11a (73 %) 11b (66 %) 1lc (59 %)
3 4-MeO-Bn- Ch 9c (56  10c (71f
4 Bn- Ph- od (32f 10d (81 !
5 Bn- 2-I1-Ph- 9 (49  10e (65F
6 2-MeO-Bn- Ph- of 63  10f (23f V\Nﬁmu 0 NHtBU NHtBu
7 2-MeO-Bn- 2-I-Ph- 9g (69F  10g (43f 11d (24 %) e (37 %) 11f (75 %)
I/[ s oh (41¥
8 N Ph- 10h (11
P (d.r. 1.7:1) (117 OMe @\A
N (o]
9 Ph-CH-CH,- Ph- 9i (35F  10i (67f ©/L :
10 Ph-CH-CH,- 2-1-Ph- 9 (69  10j (87F NHtBu NHtBu NHtBu
11 Ph-CH-CHy  4-MeO-Ph- 9k (47f 10k (67F 119 (63 %) unas 11i (82 %)
12 4-MeO-Ph-Cht Ph- ol (84F 10l (74f
13 4-MeO-Ph-Cht 2-1-Ph- om (68  10m (80 @\A O\A
CHy-
14 4-MeO-Ph- 4-MeO-Ph  9n(32f  10n (53f _ oNHtB“ NH{BU
(CHy)- 1 (82 %) ke 111 (38 %)
15  2-Br-Ph-(CH) Ph- % (56f 100 (78f
16  2-Br-Ph-(CH)- 2-1-Ph- 9p (44f  10p (84F MeO 9\ 9
MeO.
17 2-Br-Bn- Ch- 9q (39f  10q (68 @w,\‘ o
18 iPr- Ph- 9s(72f  10s(35) ~°
NHtBu
19 tBu- Ph- ot (38F 10t ()’ 1im (54 %’;‘HtB” NHtBu 110 (78 %)

11n (66 %)

Conditions a) MeOH, 50 °C, MW. b) 100 °C, MW. c) reflux, Metod)

KOH, 50%, TBAI, GHe:H0, 1:1, r.t., or e) 50 °C. E/E\ ,g I
f) Isolated yield after column chromatography. N o

(0]
NHtBU
NHtBu 11q (82 %) HN
11p (89 %) 1oy o
NHtBu
11s (14 %)

*See supporting information. Isolated yields aftelumn chromatography.

The next task involved defining suitable conditidnscarry
out the cyclopropanation process. Fortunatelylopyopanella
was easily obtained under Corey-Chaykovsky modified
conditions applied to dehydroalaning0a.”> Commercially
available trimethylsulfoxonium iodide proved to he efficient
ylide source, and sodium hydride was used as the; ltas
reactions proceeded smoothly in anhydrous DMSO. Then
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prepared a series of cyclopropanes using dehycdhioais10
(Table 2). In all cases, a slight excess of trimisthifoxonium
iodide and sodium hydride were required to ensueectimplete
consumption of dehydroalanine®). Under these conditions,
regular to good yields were obtained in generalgpidor the
cyclopropaned1h and 11s which were obtained in low yields,
probably by the influence of the bulky amine moidiyde
suprgd. It is worth noting that cyclopropan&lr, bearing a
cyclohexyl moiety (from cyclohexylisocyanide, olted
previously by our group)® was also obtained, demonstrating
that dehydroalanines derived from a different isoigle source
can be cyclopropanated with good results.

To extend the scope of the protocol, then we enwiothe
variation of the ylide source to obtain three-sitbd
cyclopropanes. Thus, readily accessible (2-ethoryaethyl)
dimethylsulfonium bromidd.2 was tested as the ylide precursor
and its sulfonium ylide was generated situ under basic

conditions froml2. A short screening was carried out to optimize Meo@\ﬂ 9 \©\A 9\

in which DMF was used as

the process using dehydroalanitia as a model substrate (Table
3). Under standard conditions,
solvent, no conversion of dehydroalanit®a was observed
(entries 1, 2). Likewise, solvents such as 1,2-DCH an
chloroform (entries 3, 4) gave low yields. A slightiease in the
yield was observed when a THF/chloroform mixture waed
(entry 5), but the best yield was obtained usingydrdus THF
and sodium hydride as the base (entry 7, 8). Faotastert-
butoxide gave poor results when used as the bafieeisame
solvent (entry 6). Heating to reflux was necesarghorten the
reaction time and to improve the yield. Three eglg@nmts of the
sulfonium bromide and the base were required tchreamplete
consumption of starting material. Under these ojéthi
conditions, cyclopropan&3a was obtained in 56% yield (entry
8). Notably, exclusivelycis diastereomerl3a (with the N-
benzylbenzamido group as referefiteyas isolated after flash
column chromatography and unambiguously charae@rizy
single crystal X-Ray analysis (Table 4) antH RMN
spectroscopy.

Table 3. Optimization screening to obtal3a.

Br

|
o EIOZCIZ/%\@ .
ResN O (3eq.) RN O
10 13 COEt
entry solvent base (eq.) T(°C) time(h) vyield
(%)
1 DMF NaH (3) 25 24 n.r
2 DMF tBUOK (3) 25 48 n.r
3 1,2 DCE DBU (2) reflux 24 3
4 CHCl; DBU (1.5) 25 144 17
5 THF/CHCE 1:1 NaH (2) 25 24 30
6 THF tBUOK (3)  reflux 8 9
7 THF NaH (3) 25 24 51
8 THF NaH (3) reflux 14 56

Tetrahedron

Table 4. Synthesis of substitued cyclopropanes.

¥

OFe. T
MeO V\CONHtBu
CO,Et
13a (56%)
CONHtBu CONHtBu CONHtBu
COZEI COzEt COzEt
13b (84%) 13d (41%) 13e (56%)
V\CONHIBU v\CONHtBu W
CO,Et CO,Et Eto,c M
131 (16%) 13m (46%) 13r (57%)*

*See supporting information. Isolated yields aftelumn chromatography.

Then, selected dehydroalaningé® were submitted to the
optimized conditions to obtain a series of seveadtsubstituted
cyclopropyl peptidesl3a-r (Table 4). In general, moderate to
good yields were obtained in the cyclopropanatioocess. It
should be noted that higher temperatures and lotiges were
required to carry out cyclopropanation using suliom bromide
12 in comparison with cyclopropanation using
trimethylsulfoxonium iodide. As expected, all funthexamples
showedcis diastereoselectivity, as verified by the X-ray lgags
of 13d, 13e, and13m.* Interestingly, dehydroalanind$f, 10g,
10h and10s were unreactive under these conditions (kHeg,

h, s for reference). Apparently, the presence of a niedhyo-
methoxy group near the double bond of the dehydraé
moiety, exerts a certain steric hindrance for thkdey
approximation, although this is only a speculaimd the actual
effect remains unknown.

Diastereoselectivity can be rationalized in thedwihg way:
the sulfonium ylide could react with dehydroalanit@®in two
orientations, generating the zwitterionic interméeiaA or B
(Scheme 1). Then, unfavorable dipole-dipole intéoacbetween
ester and amide carbonyl groups in transition statf the
cyclopropanation step might be expected to pretrenformation
of th trans-diastereoisomer. Conversely, in the transitionedtat
this interaction is avoided, and might be respdasiior the
exclusively observedis diastereoselectivity. Interestingly, in the
transition satél the carbonyl group of the ester faces the amine
moiety, an interaction that might be responsibletiie failure of
the cyclopropanation process in dehydroalanih@es g, h, s
which bear relatively bulkier residues as the RXstent.

In summary, a practical linear three-step synthesikighly
substituted  cyclopropanes using the sequence
4CR/elimination/Corey-Chaykovsky reaction is repdrt Using
this strategy, a series of 1,1-two- substituted a2 cis-three-
substituted cyclopropanes were synthesized. Thetigulos
pattern of the cyclopropanes could be diverselyeduin the
multicomponent Ugi reaction and then in the Coregykovsky
cyclopropanation process. Due to the important pheatogical
properties of the peptidomimetic cyclopropanes, wkebe that

Ugi-



this protocol might be useful for the synthesidilafaries of such
scaffolds in medicinal chemistry programs.

O
13-trans \

Scheme 1. Rationalization of theis selectivity
1. Experimental section

1.1 General methods.

Unless otherwise noted, all reagents were obtainednevaially
and used without further purificatiofd and™*C spectra were
recorded on Jeol Eclipse-300 MHz, Bruker Avancetd0 MHz
and Varian Unity Inova-500 MHz model spectrometers.sia
spectra were recorded on a Jeol JMS-700 spectrometen a
Jeol JMS-T100LC spectrometer. Infrared spectra vebtained
with a Bruker Tensor 27 FT-IR spectrometer. Opticghtion
was measured on Perkin Elmer Model 343 polarimeteh wi
sodium lamp. Column chromatography was performed sifitta
gel (200-300 mesh).

General procedures for the synthesis of Ugi addfcts

5

removed under vacuum to get a crude oil which wasigdby
flash chromatography eluting with a hexane/ethgtaie solvent
system.

For method C. In a round-bottom flask under argon
atmosphere, 2-oxoethyl benzo&t€0.98 g, 6 mmol, 1.5 eq.) was
dissolved in 14 mL of methanol. Then aminé4 mmol, 1 eq.)
was added and stirred to room temperature for fifteénutes,
and then carboxylic aci® (4 mmol, 1 eq.) was added. After
stirring fifteen minutes, t-butyl isocyani@e(0.46 mL, 4 mmol, 1
eg.) was added and stirred for fifteen minutes. lHgatd reflux
was started and maintained for 12 h. After coolingrdom
temperature, the organic solvent was removed unaenum to
get a crude oil which was purified by flash column
chromatography eluting with a hexane/ethyl acetaibvest
system.

See supporting information for characterizatioradetof the Ugi
adducts.

General procedure for the synthesis of dehydroaksig.

In a round-bottom flask under argon, the Ugi addu¢t.35
mmol, 1 eq.) was taken in 11 mL of benzene, then
tetrabutylammoniun iodide (0.15 g, 0.4 mmol, 0.3)egas
added. Later, 11 mL of 50% aqueous KOH solution weded,
and the mixture was stirred at room temperature libt:tD) or
with heating to 50 °C (Method E) until the startimgterial was
consumed. Benzene was removed under vacuum, amaddthect
was extracted with 10 mL of dichloromethane(3x10nilhe
combined dichloromethane extracts were dried ovetiuso
sulfate and concentrated under vacuum to furnigfoavn oil.
The residue was purified by flash column chromatolgyaon
silica gel eluting with hexane/ethyl acetate sohastem.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-N-(4-
methoxybenzyl)benzamide (10a).

Ugi adduct9a (1.0 eq.) was reacted with KOH solutiaccording
to the general proceduf®ethod D)stirring for 3.5 hours. The
resulting oil was purified by flash column chromatgohy
eluting with a hexane/ethyl acetate (7:3) solvenstey to
provide10a as a light yellow solid (73%) Mp: 82-84 °GHNMR
(CDCls, 400 MHz, 25 °Cp = 1.03 (s, 9H), 3.79 (s, 3H), 4.90 (s,
2H), 5.24 (s, 2H), 5.88 (s, 1H), 6.87 @= 8.7 Hz, 2H), 7.20-
7.42 (m, 5H), 7.47-7.60 (m, 2H)*C NMR (CDCk,100 MHz)3
=28.1,51.1,52.8, 55.3, 114.2, 128.0, 128.5,3,2830.3, 130.5,
135.4, 145.0, 159.4, 162.8, 170.6; IR (Sol CHCI89, 1237,
1512, 1607, 1663, 3065 ¢mHRMS (ESI+) m/z calcd for
CoHyN,O3[M+H] " 367.2021, found 367.2024.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-2-iodo-N-(4-
methoxybenzyl)benzamide (10b).

Ugi adduct 9b (1.0 eq.) was reacted with KOH solution
according to the general proceduidethod D) stirring for 4
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acetat®g) (solvent
system to providdOb as a yellow solid (60%) Mp: 81-86 °¢H
NMR (CDCl, 400 MHz, 25 °C)» = 1.03 (s, 2H), 1.17 (s, 6H)*,

For method A and method B: In a microwave tube undel_:l_.33 (s, 1H), 3.80 (s, 3H), 4.90 (s, 2H), 5.34 (s, BH5 (s, 1H)

argon, 2-oxoethyl benzoate (0.98 g, 6 mmol, 1.5 eq.) was
dissolved in 14 mL of methanol. Then aminé4 mmol, 1 eq.)
was added and stirred for five minutes, and thebhaatic acid
8 (4 mmol, 1 eq.) was added. After five minutes, tybut

5.82 (s, 1H), 6.85- 6.90 (m, 2H), 7.22-7.77 (m, SHY477.76
(m, 1H) (*Rotamers can be observed at 25%);NMR (CDC},
100 MHz) 6 = 28.0, 28.3, 51.1, 51.4, 51.6, 52.8, 55.3, 94.1,
114.1, 114.2, 121.5, 127.6, 127.9, 128.0, 128.48.9,2129.3,

isocyanide6 (0.46 mL, 4 mmol, 1 eq.) was added and stirred for;3q0 5 1304 1305. 130.8 135.4. 139.3 141.2.614145.0

5 minutes. The tube was sealed with a pressure chheated to

159.4, 159.5, 162.5, 169.7; IR (Sol CHC1626, 1664, 2968,

50 °C (Method A) or 100 °C (Method B) for 3 h, under 3569 cri: HRMS (ESI+)m/z calcd for GoHagliN,O5 [M+H]*

microwave irradiation in a Biotage Initiator+ microveareactor.
After cooling to room temperature, the organic sotvevas

493.0988, found 493.0997.
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N-tert-butyl-2-(N-(4-methoxybenzyl)acetamido)acr ylamide
(2Qc).
Ugi adduct9c (1.0 eq.) was reacted with KOH solutiaccording
to the general procedu(®ethod E)stirring for 1.5 hours. The
resulting oil was purified by flash column chromatgohy
eluting with a hexane/ethyl acetate (65:35) solveygtem to
provide 10c as a light orange solid (71%) Mp: 99-101 €l
NMR (CDCl;, 400 MHz, 25 °C) = 1.14 (s, 9H), 2.00 (s, 3H),
3.79 (s, 3H), 4.69 (s, 2H), 5.40 (s, 2H), 6.37 (s, BB6 (d,J =
8.7 Hz, 2H), 7.28 (dJ = 8.6 Hz, 2H);"*C NMR (CDCk, 100
MHz) & = 22.2, 28.1, 51.1, 51.9, 55.2, 114.3, 122.4,2,2830.6,
143.8, 159.5, 162.2, 170.3; IR (Sol CHC1621, 1667, 2965,
3351 cnt; HRMS (ESI+) m/z caled for G/HpsN,O5 [M+H]”
305.1865, found 305.1868.

N-benzyl-N-(3-(tert-butylamino)-3-oxopr op-1-en-2-
yl)benzamide (10d).

Ugi adduct 9d (1.0 eq.) was reacted with KOH solution
according to the general procedyiMethod D) stirring for 24
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acetat®) (solvent
system to providd0d as a colorless solid (81%) Mp: 55-59 °C.
'"H RMN (CDCl, 300 MHz, 25 °Cp = 1.01 (s, 9H), 4.97 (s, 2H),
5.26 (s, 2H), 5.86 (br, 1H), 7.29-7.46 (m, 8H), 7.5597(m, 2H);
¥C RMN (CDCL, 75 MHz)$ = 28.1, 51.3, 53.6, 128.1, 128.2,
128.6, 128.9, 129.0, 130.8, 135.4, 137.3, 145.3,916L77.7. IR
(Sol CHCL) 1613, 1664, 2974, 3353 EmHRMS (ESI+)m/z
calcd for GyH,sN,0, [M+H] * 337.1916, found 337.1917.

N-benzyl-N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-2-
iodobenzamide (10e).

Ugi adduct9e (1.0 eq.) was reacted with KOH solutiaccording
to the general procedui®ethod E)stirring for 21 hours. The
resulting oil was purified by flash column chromatgohy
eluting with a hexane/ethyl acetate (7:3) solvenstey to
provide 10e as a yellow solid (65 %) Mp: 104-107 *H NMR
(CDCls, 400 MHz, 25 °C¥ = 1.15 (s, 9H), 4.93 (s, 2H), 5.42 (s,
2H), 5.74 (s, 1H), 6.75-7.44 (m, 9HYC NMR (CDCk, 100
MHz) 6 = 28.3, 51.4, 52.0, 94.2, 121.1, 127.6, 128.0,.0,28
128.8, 129.3, 130.4, 136.8, 139.3, 141.2, 142.8,6,6169.7; IR
(Sol CHCL) 730, 1188,1619, 1664, 2970, 3332 TnHRMS
(ESI+) m/z calcd for GiH,4;N,O, [M+H]" 463.0882, found
463.0871.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-N-(2-
methoxybenzyl)benzamide (10f).

Ugi adductof (1.0 eq.) was reacted with KOH solutiaccording
to the general procedui®ethod E)stirring for 55 hours. The
resulting oil was purified by flash column chromatgohy
eluting with a hexane/ethyl acetate (8:2) solvenstey to
provide10f as a light yellow solid (23 %) Mp: 95-98 °GINMR
(CDCls, 400 MHz, 25 °Cp = 1.07 (s, 9H), 3.79 (s, 3H), 5.02 (s,
2H), 5.20 (s, 1H), 5.59 (s, 1H), 5.85 (s, 1H), 6.86](d,8.0 Hz,
1H), 6.96 (tdJ = 7.5, 1.0 Hz, 1H), 7.24-7.41 (m, 4H), 7.48 (dd,
= 7.5, 1.6 Hz, 1H), 7.53-7.60 (m, 2HYC NMR(CDCk, 100
MHz) & = 28.1, 47.8, 51.0, 55.4, 110.6, 120.9, 125.0,.2427
128.0, 128.3, 129.1, 130.3, 130.5, 135.7, 144.7,.5,5162.8,
170.8; IR (Sol CHG) 753, 1240, 1608, 1664, 2962, 3344 tm
HRMS (ESI+) m/z caled for G,H,N,O; [M+H]" 367.2021,
found 367.2013.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-2-iodo-N-(2-
methoxybenzyl)benzamide (10g).

Ugi adduct9g (1.0 eq.) was reacted with KOH solutiaccording
to the general procedu(®ethod E)stirring for 5.5 hours. The
resulting oil was purified by flash column chromatgghy
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eluting with a hexane/ethyl acetate (7:3) solvenstey to
provide 10g as a white solid (43 %) Mp: 108-110°64 NMR
(CDCls, 400 MHz, 25 °C)» =1.17 (s, 9H), 3.81 (s, 3H), 5.05 (s,
2H), 5.49 (s, 1H), 5.59 (s, 1H), 5.87 (s, 1H), 6.827®, 3H),
7.20-7.32 (m, 3H), 7.53 (d,= 7.6 Hz, 1H), 7.76 (d] = 8.0 Hz,
1H); *C NMR(CDC}, 100 MHz)5 = 28.3, 46.2, 51.2, 55.6, 94.1,
110.7, 121.0, 121.2, 124.6, 127.5, 128.0, 129.9.3,3131.7,
139.4, 141.4, 142.5, 157.8, 162.4, 169.8; IR (SHICG) 742,
1404, 1616, 1664, 2978, 3349 ¢nHRMS (ESI+)m/zcalcd for
CoHogl 1N,O3 [M+H] " 493.0988, found 493.0998.

(R)-N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-N-(1-
phenylethyl)benzamide (10h).

Ugi adduct 95h (1.0 eq.) was reacted with KOH solution
according to the general procedyiethod E)stirring for 2.5
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acetat®) (solvent
system to providd0h as a yellow oil (11 %).olp = -0.47 (c =
0.63, CHC)); '"H NMR (CDCk, 400 MHz, 25 °C)5 =0.99 (s,
9H), 1.67 (dJ = 7.1 Hz, 3H), 5.19 (br, 2H), 6.16 (br, 1H), 7.15-
7.40 (m, 6H), 7.40-7.62 (m, 4H)’C NMR (CDCL, 100 MHz)3
=27.9, 28.5, 51.0, 54.2, 126.8, 128.0, 128.2, 12828.7, 128.8,
129.6, 130.2, 133.2, 136.2, 163.0, 171.0; IR (SHICG) 697,
1612, 1667, 2969, 3341 ¢mHRMS (ESI+) m/z calcd for
CoHyN,O, [M+H] ¥ 351.2072, found 351.2079.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-N-
phenethylbenzamide (10i).

Ugi adduct9i (1.0 eq.) was reacted with KOH solutiaocording
to the general procedui@®lethod E)stirring for 4 hours. The
resulting oil was purified by flash column chromatgghy
eluting with a hexane/ethyl acetate (7:3) solvenstey to
provide 10i as a light yellow solid (67 %) Mp: 117-120°&4
NMR (CDCl;, 300 MHz, 25 °C) =1.16 (s, 4H)*, 1.39 (s, 5H),
2.94 (t,J = 6.9 Hz, 1H), 3.01-3.09 (m, 1H), 3.73 (= 6.9, 5.9
Hz, 1H), 3.86-3.98 (m, 1H), 5.01 (s, 0.5H)*, 5.50 (§H), 5.69
(d, J = 0.8 Hz, 0.5H)*, 6.13 (s, 0.5H), 6.81 (s, 0.5H), 77187
(m, 9H), 7.69 (ddJ = 8.3, 1.4 Hz, 1H) (*Rotamers can be
observed at 25°C)YC NMR (CDCk, 75 MHz)§ = 23.9, 28.2,
33.7, 35.7, 41.1, 51.2, 51.4, 51.5, 126.5, 12628.1, 128.3,
128.5, 128.6, 128.7, 128.8, 128.9, 130.5, 131.3..6,3135.6,
138.7, 138.8, 145.3, 159.3, 163.1, 163.2, 167.4,87R (Sol
CHCl,) 694, 1312, 1518, 1632, 2931, 2972, 3332'cHRMS
(ESI+) m/z caled for GH»N,0, [M+H]* 351.2072, found
351.2068.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-2-iodo-N-
phenethylbenzamide (10j).

Ugi adduct9j (1.0 eq.) was reacted with KOH solutiaccording

to the general procedui@®lethod E)stirring for 7 hours. The
resulting oil was purified by flash column chromatgohy
eluting with a hexane/ethyl acetate (7:3) solvenstey to
provide 10j as a white solid (87 %) Mp: 117-119°84 NMR
(CDCls, 400 MHz, 25 °Cp = 1.29 (s, 5H)*, 1.38 (s, 2H), 1.43 (s,
2H), 2.97 (t,J = 6.9 Hz, 0.5H), 3.09 (] = 7.8 Hz, 1H), 3.51 (s,
0.5H), 3.69-3.79 (m, 0.5H), 3.71- 3.77 (m, 0.5H), 3(811H),
5.41 (s, 0.5H), 5.56 (s, 1H), 5.73 (s, 0.5H), 6.75* 7@, 8H),
7.81 (dd,J = 20.4, 7.9 Hz, 1H) (*Rotamers can be observed at
25°C);*C NMR (CDCk, 100 MHz)$ = 23.9, 28.2, 28.5, 28.7,
33.7, 35.4, 41.1, 49.7, 51.7, 92.4, 94.2, 126.%.6,2127.4,
127.7, 128.1, 128.1, 128.3, 128.6, 128.7, 128.8.01,2130.3,
130.7, 131.0, 138.4, 139.4, 139.8, 141.5, 143.0,7,6.69.9; IR
(Sol CHCE) 499, 646, 696, 744, 1010, 1191, 1321, 1394, 1449,
1514, 1618, 1643, 1674, 2962, 3024, 3060, 3348; dARMS
(ESI+) m/z calcd for GyH,el;N,O, [M+H]* 477.1038, found
477.1035.



N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-4-methoxy-N-
phenethylbenzamide (10k).

Ugi adduct 9k (1.0 eq.) was reacted with KOH solution
according to the general proceduidethod E)stirring for 5
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acetat®) (solvent
system to providdOk as a white solid (67 %) Mp: 142-145 °C.
'H NMR (CDClL, 400 MHz, 25 °C) = 1.17 (s, 6H), 1.38 (s,
3H)*, 2.93 (t,J = 6.9 Hz, 1H), 3.00-3.11 (m, 1H), 3.66-3.73 (m,
1H), 3.81 (s, 2H), 3.83 (s, 1H)*, 3.88-3.97 (m, 1HPA(s, 1H),
5.53 (s, 1H), 5.72 (d] = 0.7 Hz, 1H), 6.83 (d] = 9.0 Hz, 1H),
6.89 (d,J = 9.0 Hz, 1H), 7.21-7.37 (m, 5H), 7.52 ®= 9.0 Hz,
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1H), 3.78-3.81 (m, 4H)*, 3.83 (s, 2H), 3.85-3.92 (rh})15.02
(s, 1H), 5.73 (dJ = 0.5 Hz, 1H), 6.05 (s, 1H), 6.72- 6.94 (m,
4H), 7.07-7.21 (m, 2H), 7.52 (d,= 8.9 Hz, 1H), 7.66 (d] = 8.9
Hz, 1H) (*Rotamers can be observed at 25%%):NMR (CDCE,
100 MHz)s = 23.9, 28.2, 28.3, 32.8, 34.8, 41.2, 51.2, 53137,
55.2,55.3, 113.3, 113.7, 114.0, 114.1, 115.9,0,2I27.8, 128.5,
129.7, 129.9, 130.4, 130.7, 130.9, 158.3, 159.3,5,6162.1,
163.3, 166.9, 170.4; IR (Sol CH{I= 83, 1031, 1245,1510,
1604, 1663, 2925, 2966, 3330 hHRMS (ESI+)m/z calcd for
CoiH3NLO,[M+H] " 411.2283, found 411.2285.

N-(2-bromophenethyl)-N-(3-(tert-butylamino)-3-oxopr op-1-
en-2-yl)benzamide (100).

1H), 7.66 (d,J = 9.0 Hz, 1H) (*Rotamers can be observed atUgi adduct9o (1.0 eq.) was reacted with KOH solutiaccording

25°C); ®C NMR (CDC}, 100 MHz)$ = 23.9, 28.2, 28.3, 33.7,
35.8, 41.0, 51.2, 51.4, 51.6, 55.3, 113.3, 1131A.9, 120.0,
126.5, 126.9, 127.8, 128.5, 128.6, 128.7, 128.8.012130.4,
138.8, 139.0, 145.6, 159.3, 161.5, 162.1, 163.8,9,6.70.4; IR
(Sol CHCL) 698, 1254, 1520, 1617, 2967, 3317 GcriRMS

(ESI+) m/z caled for GgHpN,O; [M+H]* 381.2178, found
381.2160.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-N-(4-
methoxyphenethyl)benzamide (101).

Ugi adductdl (1.0 eq.) was reacted with KOH solutiaocording
to the general procedu(®ethod E)stirring for 3.5 hours. The
resulting oil was purified by flash column chromatgghy
eluting with a hexane/ethyl acetate (7:3) solvenstey to
provide 10l as a light yellow solid (74 %) Mp: 105-108°&4
NMR (CDCls, 300 MHz, 25 °Cy = 1.16 (s, 9H), 2.84-3.15 (m,
2H), 3.79 (s, 3H), 3.82-3.98 (m, 2H), 5.02 (s, 1H)35%, 1H),
5.69 (d,J = 0.7 Hz, 1H), 6.85 (d] = 8.7 Hz, 2H), 7.17 (d] = 8.5
Hz, 2H), 7.36 (ddJ = 13.0, 7.1 Hz, 3H), 7.51 (dd,= 8.1, 1.6
Hz, 2H);®C NMR (CDCL, 75 MHz)3 = 28.2, 28.5, 29.6, 32.7,
51.4, 51.6, 55.2, 114.0, 116.3, 126.8, 128.1, 12®8.5, 129.7,
129.9, 130.4, 130.6, 131.3, 135.6, 145.2, 158.3,2,6.70.8; IR
(Sol CHCL) = 702, 1240, 1612, 1664, 2966, 3337 ¢rARMS
(ESI+) m/z caled for GgHpN,O; [M+H]* 381.2178, found
381.2167.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-2-iodo-N-(4-
methoxyphenethyl)benzamide (10m).

Ugi adduct 9m (1.0 eq.) was reacted with KOH solution
according to the general procedyiethod E)stirring for 3.5
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acetat®) (solvent
system to providdOm as a light yellow solid (80 %) Mp: 162-
164°C."H NMR (CDCl, 400 MHz, 25 °Cp = 1.29 (s, 9H), 3.02
(t, J= 7.8 Hz, 2H), 3.79 (s, 3H), 3.87 (br, 2H), 5.42 ¢4),15.59
(s, 1H), 5.75 (s, 1H), 6.63-6.92 (m, 3H), 7.10-7.334i), 7.72-
7.82 (m, 1H);"*C NMR (CDC}L, 100 MHz)3 = 28.5, 32.7, 49.9,
51.7, 55.2, 94.1, 114.0, 117.1, 120.1, 127.7, 1206.9, 130.3,
139.4, 141.5, 142.9, 158.3, 162.6, 169.9; IR (SdCE) = 702,
1032, 1240,1335, 1612, 1664, 2924, 2966, 3337;dtRMS
(ESI+) m/z calcd for GgHagl;N,O5 [M+H]* 507.1144, found
507.1151.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-4-methoxy-N-(4-
methoxyphenethyl)benzamide (10n).

Ugi adduct 9n (1.0 eq.) was reacted with KOH solution
according to the general proceduifdethod E)stirring for 5
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acetat®) (solvent
system to providdOn as a white solid (53 %) Mp: 126-128°C.
'H NMR (CDCk, 400 MHz, 25 °C)% = 1.17 (s, 4H), 1.38 (s,
5H)*, 2.86 (t,J = 6.9 Hz, 1H), 2.92-3.01 (m, 1H), 3.62-3.70 (m,

to the general procedui@®lethod E)stirring for 5 hours. The
resulting oil was purified by flash column chromatgghy
eluting with a hexane/ethyl acetate (7:3) solvensteay to
provide 100 as a colorless solid (78 %) Mp: 127-130 %€l
NMR (CDCl;, 400 MHz, 25 °C) = 1.20 (s, 9H), 3.10-3.36 (m,
2H), 3.81-4.04 (m, 2H), 5.02 (s, 1H), 5.55 (s, 1H)15$&, 1H),
7.10 (td,J = 7.8, 1.8 Hz, 1H), 7.18-7.45 (m, 5H), 7.54 (dd;
6.9, 1.4 Hz, 3H);*C NMR (CDC}, 100 MHz)3 = 28.4, 34.2,
49.6, 51.5, 115.8, 124.6, 127.7, 128.1, 128.3,5,31B1.4, 132.8,
135.6, 138.2, 145.5, 163.4, 171.0; IR (Sol CHiGl 664, 719,
761, 1520, 1623, 1639, 1923, 2956, 3332'cHRMS (ESI+)
m/z calcd for GH,°BriN,O, [M+H]* 429.1177, found
429.1180.

N-(2-bromophenethyl)-N-(3-(tert-butylamino)-3-oxopr op-1-
en-2-yl)-2-iodobenzamide (10p).

Ugi adduct 9p (1.0 eq.) was reacted with KOH solution
according to the general procedyiethod E)stirring for 5.5
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acetat2) (solvent
system to providdOp as a light yellow solid (84 %) Mp: 158-
160 °C."H NMR (CDCl, 400 MHz, 25 °C) = 1.30 (s, 5H)*,
1.38 (s, 1H), 1.44 (s, 3H), 2.92-3.25 (m, 2H), 3.403m, 2H),
5.25-5.76 (m, 2H), 5.89-6.19 (m, 1H), 6.98-7.63 (H),77.70-
7.89 (m, 1H) (*Rotamers can be observed at 25°%);NMR
(CDCl;, 100 MHz)6 = 28.2, 28.6, 28.7, 34.1, 35.1, 35.6, 39.7,
47.8, 50.2, 51.7, 94.2, 116.3, 119.3, 124.6, 12727,9, 128.1,
128.1, 128.4, 130.4, 130.6, 131.0, 131.1, 131.2.8,3132.9,
133.0, 137.8, 139.0, 139.4, 139.9, 141.4, 143.2,8,6.70.0; IR
(Sol CHCE) = 665, 735, 920, 1323, 1405, 1527, 1627, 1662,
2868, 2961, 3332 ch HRMS (ESI+) m/z calcd for
CooHas °Bril;N,0,[M+H] * 555.0144, found 555.0141.

2-(N-(2-bromobenzyl)acetamido)-N-tert-butylacrylamide

(20q).

Ugi adduct 9g (1.0 eq.) was reacted with KOH solution
according to the general proceduidethod E)stirring for 5
hours. The resulting oil was purified by flash colu
chromatography eluting with a hexane/ethyl acet) (solvent
system to providd0Oq as yellow solid (68 %) Mp: 70-73 °CH
NMR (CDCl, 300 MHz, 25 °C)¥ = 1.19 (s, 9H), 2.06 (s, 3H),
4.94 (s, 2H), 5.47 (s, 1H), 5.68 (s, 1H), 6.37 (s, TH)B (td,J =
7.7, 1.8 Hz, 1H), 7.30 (8 = 7.6 Hz, 1H), 7.39-7.46 (m, 1H), 7.56
(dd,J = 7.9, 1.2 Hz, 1H)**C NMR (CDCL, 100 MHz)$ = 22.3,
28.3, 51.5, 100.0, 122.7, 124.7, 128.1, 129.8,2,333.1, 136.0,
143.5, 162.2, 170.8; IR (Sol CH{I= 746, 1206, 1231, 1391,
1535, 1627, 1664, 2924, 2970, 3306 criiRMS (ESI+) m/z
calcd for GgH,, "BriN,O, [M+H] * 353.0864, found 353.0853.

N-benzyl-N-(3-(cyclohexylamino)-3-oxopr op-1-en-2-yl)-2-
iodobenzamide (10r).
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This compound was prepared according to the metéjoorted
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N-tert-butyl-1-(N-(4-

by Miranda® Spectral data matched well with previously methoxybenzyl)acetamido)cyclopr opanecar boxamide (11c).

reported.

N-(3-(tert-butylamino)-3-oxopr op-1-en-2-yl)-N-
isopropylbenzamide (10s). Purified by flash column
chromatography eluting with a hexane/ethyl acetat®g) (solvent
system to providd0Os as pale yellow solid (35%), M.p. 63-66 °C.
'H NMR (CDCk, 300 MHz, 25 °C)s = 1.28-1.31 (m, 15H),
4.63-4.67 (m, 1H), 5.27 (s, 1H), 5.84 (br, 1H), 6.661H), 7.28-
7.36 (m, 3H), 7.45-7.48 (m, 2HY)C NMR (CDCk, 75 MHz)5 =
20.4, 28.4, 49.7, 51.4, 99.9, 121.5, 127.8, 12829.9, 136.5,
141.9, 163.6, 171.0; IR (thin film) 713, 792, 112245, 1365,
1453, 1527, 1618, 1670, 2929, 2971, 3333, 3438; dARMS
(ESI+) m/z caled for GHN,O, [M+H]" 289.19160, found
289.19156.

General procedure for the synthesis of cyclopropatiesvith
trimethylsulfoxonium iodide.
In a round-bottom flask under argon, dehydroalad¢0.15

mmol, 1 eq.) was taken in 3 mL of dry DMSO. Then

trimethylsulfoxonium iodide (52 mg, 0.23 mmol, 1€§.) and

Dehydroalanine 10c (1 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 2 hours. The réasyloil was
purified by flash column chromatography eluting wigthyl
acetate solvent to providElc as a clear oil (59 %)'H NMR
(CDCls, 400 MHz, 25 °C) = 1.39 (s, 9H), 1.88-2.10 (m, 2H),
2.12 (s, 3H), 3.21-3.30 (m, 1H), 3.45 (H= 9.4, 2.8 Hz, 1H),
3.81 (s, 3H), 4.53 (9] = 17.0 Hz, 2H), 6.90 (d] = 8.7 Hz, 2H),
7.19 (d,J = 8.7 Hz, 2H);*C NMR (CDCk, 100 MHz)s = 22.2,
23.2, 27.4, 42.3, 52.0, 54.4, 55.3, 59.4, 113.8[.1,2129.2,
159.0, 171.3, 171.6; IR (Sol CH{I= 728, 1030, 1243, 1289,
1407, 1644, 1685, 2965, 3461 ¢MHRMS (ESI+)m/z calcd for
CygH,N,05[M+H] * 319.2021, found 319.2011.

N-benzyl-N-(1-(tert-
butylcar bamoyl)cyclopropyl)benzamide (11d).

Dehydroalanine 10d (1 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according the

NaH 60% (9 mg, 0.23 mmol, 1.5 eq.) were added and thgeneral procedure, stirring for 5 hours. The résgloil was

reaction mixture was stirred at room temperaturé tire starting
material was consumed. The reaction was quenchedwith of

water and extracted with 5 mL of ethyl acetate foe¢htimes;
the combined organic extracts were dried over sodiulfate and
concentrated under vacuum to furnish a brown oils Timaterial
was purified by flash column chromatography on ailigel

eluting with hexane/ethyl acetate solvent system.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-N-(4-
methoxybenzyl)benzamide (11a).

Dehydroalaninel0a (1 eq.) was reacted with trimethyl
sulfoxonium iodide and NaH 60 % according to the egah
procedure, stirring for 2 hours. The resultingwds purified by
flash column chromatography eluting with a hexamgledcetate
(6:4) solvent system to providila as a yellow oil (73 %)'H
NMR (CDCl, 400 MHz, 25 °C)} = 1.42 (s, 9H), 1.70-2.48 (m,
2H), 2.97-3.65 (m, 2H), 3.79 (s, 3H), 3.89-4.27 (m, 14435 —
4.69 (m, 2H), 6.88 (dJ = 8.5 Hz, 2H), 7.07-7.75 (m, 7H)*C
NMR (CDCk, 100 MHz)$ = 22.9, 27.4, 42.7, 54.0, 55.3, 59.6,
114.1, 127.0, 128.4, 129.0, 129.7, 136.1, 159.0,3,7171.9; IR

purified by flash column chromatography eluting with
hexane/ethyl acetate (8:27:3) solvent system to providdd as
a cloudy oil (24 %)'™H NMR (CDCk, 300 MHz, 25 °Cp = 1.42
(s, 9H), 2.05-2.17 (m, 2H), 3.08-3.69 (m, 2H), 3.9224(m, 1H),
4.47-4.83 (m, 2H), 7.28 -7.59 (m, 10HfC NMR (CDCL, 75
MHz) & = 22.9, 27.4, 42.7, 54.6, 59.8, 127.0, 127.5,4,2R28.8,
129.8, 136.0, 137.3, 171.2, 172.2; IR (Sol CHIG 697, 732,
1287, 1400, 1646, 1684, 2922, 2970, 3057 CAHRMS (ESI+)
m/zcalcd for G;H,-N,0, [M+H] * 351.2072, found 351.2070.

N-benzyl-N-(1-(tert-butylcar bamoyl)cyclopr opyl)-2-
iodobenzamide (11€).

Dehydroalanine 10e (1 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 2 hour. The resgltoil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to peotitk as a
yellow solid (37 %) Mp: 47-50 °CH NMR (CDCl, 500 MHz,
25 °C)8 = 1.35 (s, 2H), 1.42 (s, 7H)*, 1.80-2.45 (m, 2H),53.0
3.64 (m, 2H), 3.87-4.54 (m, 2H), 6.98-7.10 (m, 1H},877.59

(Sol CHCW) = 720, 1038, 1248, 1399, 1516, 1630, 1656, 293L 714) 7.77-7.86 (m, 1H) (*Rotamers can be obseraed

2964, 3322 ci HRMS (ESI+) m/z calcd for GaHpgN,Oq
[M+H]* 381.2178, found 381.2166.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-2-iodo-N-(4-
methoxybenzyl)benzamide (11b).

Dehydroalaninel0b (1 eq.) was reacted with trimethyl
sulfoxonium iodide and NaH 60 % according to the egah
procedure, stirring for 2 hours. The resultingwds purified by
flash column chromatography eluting with a hexamgledcetate
(6:4) solvent system to providilb as a yellow oil (66 %)'H
NMR (CDCl, 400 MHz, 25 °C¥ = 1.26 (s, 1H), 1.35 (s, 2H),
1.42 (s, 6H)*, 1.81-2.48 (m, 2H), 3.02-3.37 (m, 1HK®B3.70
(m, 1H), 3.79 (d, 3H)*, 3.86-4.68 (m, 3H), 6.76-6.98, (2H),
6.99-7.91 (m, 6H) (*Rotamers can be observed at 25C
NMR (CDCk, 100 MHz)$ = 14.1, 21.0, 22.3, 22.9, 23.5, 27.3,
27.4, 29.6, 41.6, 42.9, 46.1, 54.0, 54.4, 54.72,559.2, 59.6,
60.3, 61.7, 92.1, 92.5, 113.7, 114.0, 126.9, 12¥27,9, 128.2,
128.4, 128.4, 128.8, 129.1, 129.3, 129.7, 130.D.11,3130.4,
139.0, 141.7, 142.3, 158.7, 159.1, 170.2, 170.2,@ 7R (Sol
CHCly) = 727, 1244, 1638, 1685, 2240, 2927, 2960, 3656
HRMS (ESI+) m/z calcd for GsH,gliN,O; [M+H]™ 507.1144,
found 507.1146.

25°C); C NMR (CDC}, 125 MHz)$ = 22.4, 23.7, 27.4, 27.5,
41.7,42.9, 46.9, 54.6, 59.5, 61.8, 92.2, 92.5,0,2127.7, 127.8,
127.9, 128.2, 128.4, 128.5, 128.7, 129.0, 130.2.213139.1,
151.7, 170.8; IR (Sol CH@I = 697, 1290, 1407, 1640, 1686,
2922, 2956 ci; HRMS (ESI+) m/z caled for GyHygl:N,O,
[M+H]* 477.1038, found 477.1033.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-N-(2-
methoxybenzyl)benzamide (11f).

Dehydroalanine 10f (1 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 2 hour. The resgltoil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to pedldd as a pale
yellow solid (75 %) Mp: 124-126°CH NMR (CDCk, 300 MHz,
25 °C)4 = 1.42 (s, 9H), 1.86-2.17 (m, 2H), 3.22-3.57 (m, 2H),
3.72 (s, 3H), 4.61 (q] = 16.6 Hz, 2H), 6.79-7.01 (m, 2H), 7.24-
7.62 (m, 7H);"*C NMR (CDCL, 75 MHz)$§ = 14.3, 21.1, 22.7,
27.5, 42.8, 50.7, 54.4, 55.1, 60.0, 60.4, 110.10.2,2125.4,
127.3, 128.2, 128.8, 128.9, 129.8, 136.4, 157.4,4.71172.4; IR
(Sol CHCE) = 723, 1235, 1398, 1633, 1686, 2933, 2967"cm



HRMS (ESI+) m/z calcd for GaHpN,O; [M+H]™ 381.2178,
found 381.2195.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-2-iodo-N-(2-
methoxybenzyl)benzamide (119).

Dehydroalanine 10g (1 eq.) was reacted
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 3.5 hours. The lti#wy oil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (65:35) solvent system toigedllg as a
white solid (63 %) Mp: 143-147 °CH NMR (CDCk, 300 MHz,
25°C)4 =1.33 (s, 3H), 1.42 (s, 6H)*, 2.13 (s, OH), 1.82e2(f,
2H), 3.05-3.64 (m, 2H), 3.73 (s, 2H)*, 3.84 (s, 1HB734.52 (m,
3H), 6.76-7.10 (m, 3H), 7.20-7.43 (m, 3H), 7.59-7.89 QH)
(*Rotamers can be observed at 25°€¢ NMR (CDCk, 75
MHz) & = 22.5, 23.3, 27.3, 29.6, 41.2, 41.6, 42.9, 494.3,
54.5, 55.0, 59.8, 61.7, 92.1, 92.8, 109.8, 12020.6, 124.2,
126.2, 127.6, 127.8, 127.9, 128.4, 128.6, 128.18.11,2130.0,
138.9, 141.6, 142.4, 156.2, 156.9, 170.4, 170.2,@7R (Sol
CHCl,) = 751, 1239, 1399, 1644, 1681, 2926, 2961 ;cHRMS
(ESI+) m/z calcd for GgHpgl;N,Os; [M+H]" 507.1144, found
507.1148.

(R)-N-(1-(tert-butylcar bamoyl)cyclopr opyl)-N-(1-
phenylethyl)benzamide (11h).

Dehydroalanine 10h (1 eq) was reacted
trimethylsulfoxonium iodide and NaH 60% according tte
general procedure, stirring for 2 hours. The rasyloil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (7:3) solvent system to peotith as a
clear oil (18 %). §]p ® = +93.86 (c = 0.57, CHgt 'H NMR

(CDCl,, 300 MHz, 25 °C) = 1.39 (s, 9H), 1.42-1.61 (m, 1H),

1.69 (d,J = 6.9 Hz, 3H), 1.97-2.18 (m, 1H), 3.20 (fk 8.9, 6.1
Hz, 1H), 3.56 (td,J = 10.0, 9.2, 6.2 Hz, 2H), 5.05 (@= 6.7 Hz,
1H), 7.22-7.44 (m, 8H), 7.50-7.57 (m, 2HJC NMR (CDC},

with

with
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(s, 3H), 1.45 (s, 6H)*, 2.24-3.47 (m, 6H), 3.62-3.18 @H),
3.96-4.18 (m, 1H), 5.28 (s, 1H), 6.78-7.49 (m, 8H},/#7.88 (m,
1H) (*Rotamers can be observed at 25°&}; NMR (CDCk, 75
MHz) & = 14.2, 22.1, 23.2, 23.5, 24.0, 27.3, 27.4, 2840,
34.4, 36.0, 36.3, 41.3, 41.7, 42.7, 43.3, 45.80,4%0.3, 53.3,
53.4, 54.5, 54.7, 58.3, 60.3, 61.0, 61.5, 62.42,992.4, 92.8,
93.2, 126.2, 126.3, 126.4, 126.5, 127.6, 127.9,.11,2828.2,
128.4, 128.5, 128.6, 128.9, 129.0, 130.1, 138.(.2,3138.9,
139.0, 139.1, 139.6, 139.7, 140.1, 141.7, 142.@.4,4169.3,
170.0, 170.3, 170.8, 171.2, 171.5; IR (Sol CHIG 699, 746,
1290, 1408, 1636, 1685, 2923, 2959, 3439"CHIRMS (ESI+)
m/zcaled for GzH,gIN,O, [M+H]" 491.1195, found 491.1202.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-4-methoxy-N-
phenethylbenzamide (11k).

Dehydroalanine 10k (1 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 2 hours. The réasyloil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (7:3) solvent system to peotitk as a
white oil (88 %)."H NMR (CDCk, 400 MHz, 50 °C} = 1.27 (s,
1H), 1.41 (s, 9H), 1.63-2.11 (m, 2H), 2.91-3.66 (M, 5832 (s,
3H), 4.36 (br, 1H), 6.89 (dl = 8.8 Hz, 2H), 7.07-7.47 (m, 7H);
*C NMR (CDCE, 100 MHz) = 23.3, 27.4, 29.7, 34.4, 36.3,
41.6, 42.9, 46.4, 52.7, 54.6, 55.3, 60.3, 62.2,7,136.3, 128.5,
128.7, 128.8, 160.6, 171.1, 172.0; IR (Sol CHIGI 700, 838,
1249, 1631, 1679, 2924, 2965 ¢nHRMS (ESI+)m/z calcd for
Ca4H3iN,0;5 [M+H] ¥ 395.2334, found 395.2320.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-N-(4-
methoxyphenethyl)benzamide (111).

Dehydroalanine 10l (1 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according tte
general procedure, stirring for 2 hours. The rasyloil was
purified by flash column chromatography eluting with

100 MHz) 6 = 17.7, 22.8, 27.4, 43.0, 54.4, 56.3, 56.9, 126.4hexane/ethyl acetate (6:4) solvent system to peotil as a

127.3,127.4, 127.8, 128.7, 129.4, 136.9, 171.5S& CHC}) =
698, 728, 1289, 1427, 1632, 1688, 2238, 2927, 230739 cni;
HRMS (ESI+) m/z caled for GsH,gN,O, [M+H]" 365.2229,
found 365.2232.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-N-
phenethylbenzamide (11i).

Dehydroalanine 10i (1 eqg.) was reacted
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 2 hours. The rasyloil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to peotii as a
yellow oil (82 %)."H NMR (CDCL, 400 MHz, 25 °C) = 1.37-
1.44 (m, 9H)*, 1.69-2.25 (m, 2H), 2.82-3.65 (m, 6HR#44.41
(m, 1H), 6.91 (br, 1H), 7.20-7.51 (m, 9H) (*Rotameen e
observed at 25°C)1,3‘C NMR (CDCE, 100 MHz)8 = 23.1, 23.3,
27.3, 34.3, 36.3, 41.4, 42.8, 46.2, 52.4, 54.51,662.0, 126.2,
126.4, 127.1, 128.4, 128.6, 128.9, 129.3, 129.4.4,3137.9,
139.9, 170.6, 171.1, 171.7, 172.5; IR (Sol CHIGl 699, 1290,
1406, 1632, 1686, 2970, 3473 ¢nHRMS (ESI+)m/zcalcd for
CaaHagN,0, [M+H]" 365.2229, found 365.2212.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-2-iodo-N-
phenethylbenzamide (11j).

Dehydroalanine 10f (1 eq.) was reacted
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 2 hours. The réasyloil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to peolit] as a
brown oil (82 %)."H NMR (CDCk, 300 MHz, 25 °C¥ = 1.36

with

with

white oil (38 %)."H NMR (CDClk, 400 MHz, 50 °Cp = 1.41 (s,
9H), 1.89-2.20 (m, 2H), 2.77-3.57 (m, 6H), 3.75 (s,,3H32 (br,
1H), 6.79-7.41 (m, 9H)}*C NMR (CDCk, 100 MHz)s = 23.2,

23.3, 27.3, 29.6, 33.4, 35.4, 41.4, 42.8, 46.46584.5, 55.2,
60.1, 62.1, 113.8, 126.5, 127.1, 128.3, 128.4,3,229.5, 129.9,
132.0, 136.5, 158.1, 170.6, 171.2, 171.8, 172.5S6 CHCL) =

702, 1030, 1244, 1632, 1686, 2925, 2958, 3475;dARMS

(ESI+) m/z caled for GH3N,O; [M+H]® 395.2334, found
395.2350.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-2-iodo-N-(4-
methoxyphenethyl)benzamide (11m)

Dehydroalanine 10m (1 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 3 hours. The rasyloil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to peotitin as a
yellow oil (54 %)."H NMR (CDCk, 300 MHz, 25 °C) = 1.36
(s, 3H), 1.46 (s, 6H)*, 1.88-2.62 (m, 2H), 2.72-3.6Y, 6H), 3.74
(s, 2H)*, 3.79 (s, 1H), 3.95-4.18 (m, 1H), 5.29 (s, 161Y1-6.89
(m, 3H), 7.04-7.49 (m, 4H), 7.77-7.89 (m, 1H) (*Rots1can
be observed at 25°CY'C NMR (CDCk, 75 MHz)$ = 22.1, 23.2,
23.5, 24.0, 27.3, 27.4, 29.6, 33.1, 33.5, 35.04,381.3, 41.6,
42.7, 43.3, 46.0, 47.2, 50.5, 53.4, 54.5, 54.62,558.2, 60.9,
61.5, 62.4, 92.2, 92.3, 113.8, 113.9, 126.5, 12724,8, 128.0,
128.2, 128.4, 128.5, 129.6, 129.8, 130.0, 130.1,.6,3132.1,
138.8, 138.9, 139.1, 139.7, 141.7, 142.4, 158.@.115170.0,
170.3, 170.8, 171.2, 171.4; IR (Sol CHCt 746, 1031, 1243,
1636, 1686, 2930, 2960, 3474 tnHRMS (ESI+)m/zcalcd for
CaH30IN,O3 [M+H] * 521.1301, found 521.1298.
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N-(1-(tert-butylcar bamoyl)cyclopr opyl)-4-methoxy-N-
(4-methoxyphenethyl)benzamide (11n).

Dehydroalanine 10n (1 eq.) was reacted
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 2.5 hours. The lte®gy oil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (7:3) solvent system to peotith as a
clear oil (66 %)'H NMR (CDCk, 400 MHz, 25 °Cp = 1.41 (s,
9H), 1.57-2.22 (m, 3H), 2.81-3.64 (m, 6H), 3.77 (s,,3833 (s,
3H), 6.79-7.41 (m, 8H)**C NMR (CDC}L, 100 MHz)§ = 23.3,
27.4, 29.7, 54.6, 55.2, 55.3, 113.7, 113.9, 1282R.7, 158.2,
160.6, 171.2, 172.0.; IR (Sol CHfI= 837, 1028, 1244, 160
1686, 2924, 3484 ¢ HRMS (ESI+)m/z calcd for GsHasN,O,
[M+H]* 425.2440, found 425.2441.

N-(2-bromophenethyl)-N-(1-(tert-
butylcar bamoyl)cyclopr opyl)benzamide (110).

Dehydroalanine 100 (1 eq.) was reacted
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 4 hours. The rasyloil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to peotitb as a
clear oil (78 %)H NMR (CDCk, 400 MHz, 25 °Cp = 1.41 (s,
4H), 1.50 (s, 5H)*, 1.86-2.04 (m, 1H), 2.37 (dds 17.0, 7.8 Hz,

1H), 2.99-3.82 (m, 6H), 4.45 (s, 1H), 6.97-7.60 (m, 9H)

(*Rotamers can be observed at 25°€L NMR (CDCk, 100
MHz) & = 21.0, 23.2, 23.4, 27.4, 28.7, 29.7, 34.6, 3885,
42.9, 44.1, 50.4, 54.6, 54.7, 60.1, 62.2, 124.45.64,2127.2,
127.7, 128.2, 128.3, 128.4, 128.5, 129.4, 129.4,.0,3131.8,
132.7, 132.8, 136.4, 136.5, 137.4, 139.2, 170.8,2,7171.9,
172.8; HRMS (ESI+)m/z calcd for GgHyg "BriN,O, [M+H]"
443.1334, found 443.1320.

N-(2-bromophenethyl)-N-(1-(tert-
butylcar bamoyl)cyclopropyl)-2-iodobenzamide (11p).

Dehydroalanine 10p (1 eq.) was reacted
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 5 hours. The rasyloil was
purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to peotith as a
brown oil (89 %)."H NMR (CDCk, 400 MHz, 50 °C) = 1.27
(s, 1H), 1.36 (s, 3H), 1.46 (s, 5H)*, 2.14-2.39 (m, 2BIP4 —
3.87 (m, 6H), 6.99-7.54 (m, 7H), 7.78-7.84 (m, 1H) ¢t&ners
can be observed even at 50°€f; NMR (CDCL, 100 MHz)3 =
14.0, 14.1, 21.0, 22.1, 22.6, 23.1, 23.3, 24.03,227.4, 28.8,
29.6, 31.8, 34.3, 34.7, 36.3, 36.5, 41.2, 41.65,423.3, 43.8,
44.7, 48.0, 51.1, 54.5, 54.7, 58.2, 60.3, 60.95,662.5, 70.5,
92.1,92.5, 124.2, 124.3, 127.6, 127.8, 127.8,11,2828.2, 128.5,
130.1, 131.2, 131.6, 132.5, 132.7, 137.3, 137.8.8,3138.9,
139.2, 139.8, 141.6, 142.3, 170.1, 170.2, 170.1,6:7R (Sol
CHCIl,) 748,1016, 1290, 1408, 1637, 1685, 2922, 29589 45
- HRMS (ESI+) m/z caled for GzHy,'°Bril;N,O, [M+H]*
569.0300, found 569.0308.

1-(N-(2-bromobenzyl)acetamido)-N-tert-
butylcyclopropanecarboxamide (11q).

Dehydroalanine 10g (1 eq.) was reacted
trimethylsulfoxonium iodide and NaH 60% according the
general procedure, stirring for 5 hours. The rasyloil was
purified by flash column chromatography eluting wigthyl
acetate to providélq as a yellow oil (82 %)'H NMR (CDCl,
400 MHz, 25 °C)8 = 1.11 (s, 2H), 1.40 (s, 7H)*, 1.95 (d,=
62.2 Hz, OH), 1.76- 2.03 (m, 2H), 2.07 (s, 2H)*, 2.232(m,
1H), 3.25-3.53 (m, 1H), 4.41-4.73 (m, 2H), 7.16-7.68,(4H)
(*Rotamers can be observed at 25°€L NMR (CDCk, 100

with

with

with

with
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MHz) § = 18.0, 21.9, 23.1, 27.4, 28.2, 29.6, 41.7, 42%&5,
51.2, 53.0, 54.4, 59.8, 61.1, 122.3, 127.5, 12T28.0, 128.1,
128.3, 128.5, 129.0, 129.5, 130.7, 132.4, 132.®.013136.1,
171.2, 171.5; IR (Sol CH@I750, 1023, 1291, 1403, 1648, 1686,
2922, 2963, 3489 cm HRMS (ESI+) m/z caled for
Ci7H,4""BriN,O, [M+H] * 367.1021, found 367.1014.

N-benzyl-N-(1-(cyclohexylcar bamoyl)cyclopropyl)-2-
iodobenzamide (11r).

Dehydroalanine 10r (1.0 eq.) was reacted with
trimethylsulfoxonium iodide and NaH 60% according the

8 general procedure, stirring for 2 hours. The réasyloil was

purified by flash column chromatography eluting with
hexane/ethyl acetate (6:4) solvent system to peotitt as a
yellow solid (59 %) Mp: 105-108 °C'H NMR (CDCk, 400
MHz, 25 °C)3 = 1.07-1.42 (m, 5H), 1.56-1.91 (m, 5H), 2.15-2.49
(m, 2H), 2.96-3.52 (m, 2H), 3.88-4.47 (m, 3H), 7.0877(m,
8H), 7.79-7.89 (m, 1H)**C NMR (CDCL, 100 MHz)§ = 22.3,
23.5, 24.8, 24.8, 24.9, 25.0, 25.1, 28.9, 29.67,298.8, 39.9,
46.4, 50.9, 53.9, 58.4, 60.6, 91.7, 92.0, 126.6{.1,2127.2,
127.3, 127.8, 127.9, 128.1, 128.1, 128.3, 129.5.6,3137.8,
138.5, 138.6, 141.1, 141.7, 168.9, 169.4, 170.2,6t1R (Sol
CHCL) 748, 1432, 1645, 1687, 2854, 2931, 3060",cHRMS
(ESI+) m/z calcd for GgH,gl;N,O, [M+H]* 503.1195, found
503.1198.

N-(1-(tert-butylcar bamoyl)cyclopr opyl)-N-
isopropylbenzamide (11s). Purified by flash column
chromatography eluting with a hexane/ethyl acetat®) (solvent
system to providdlsas white solid (14%), M.p. 145-151 °t
NMR (CDCL, 300 MHz, 25 °Cp = 1.42-1.58 (m, 19H), 3.99 (q,
J= 6 Hz, 1H), 6.70 (br, 1H), 7.37-7.46 (m, 5HC NMR
(CDCl;, 75 MHz) 8 = 20.9, 22.2, 28.7, 29.7, 51.4, 54.1, 100.0,
126.7, 128.2, 129.9, 171.5; IR (thin film) 675, 69433, 1364,
1395, 1525, 1621, 1656, 2923, 2976, 3326"CHIRMS (ESI+)
m/z calcd for GgH,/N,O, [M+H]" 303.20725, found 303.20745.

General procedure for the synthesis of cyclopropati&svith
sulfonium bromidéd2.

In a round-bottom flask under argon, dehydroaladih¢0.28
mmol, 1 eq.) was taken in 5 mL of dry THF. Then cuifim
bromide 12 (0.19 g, 0.84 mmol, 3 eq.) and NaH 60% (34 mg,
0.84 mmol, 3 eq.) were added and the reaction naxtuas
stirred at room temperature for 10 min and thetuxefl until
dehydroalanine was consumed. The reaction was queveitie
5 mL of water and extracted with 5 mL of gEl, for three times;
the combined dichloromethane extracts were dried sedium
sulfate and concentrated under vacuum. This métevis
purified by column chromatography on silica geltielg with
hexane/ethyl acetate solvent system.

Ethyl 2-(tert-butylcarbamoyl)-2-(N-(4-
methoxybenzyl)benzamido)cyclopr opanecar boxylate (13a).

Dehydroalaninel0a (1 eq.) was reacted with sulfonium
bromide12 and NaH 60 % according to the general procedure,
refluxing for 14 hours. The resulting mixture wasrified by
flash column chromatography eluting with a hexamgledcetate
(8:2) solvent system to providi3a as a colorless solid (51 %)
Mp: 112-117°C*H NMR (CDClk, 500 MHz, 25 °C) = 1.09 (s,
9H), 1.21 (t, J= 7 Hz, 3H), 1.79 (dd, J= 7 Hz, 1H), Zd&,J =5
Hz, 1H), 2.68 (ddJ = 7 Hz, 1H), 3.75 (s, 3H), 4.1 (c, J= 7 Hz,
2H), 4.43 (dd,J = 15 Hz, 2H), 6.34 (br, 1H), 6.9 (dd, J= 8.5 Hz,
4H), 7.45 (m, 5H)*C NMR (CDC}, 125 MHz)$ = 14.1, 19.5,
28.2, 30.7, 48.0, 50.7, 53.7, 55.2, 61.1, 114.%.8,2127.9,
128.6, 129.8, 130.2, 136.3, 159.5, 167.1, 170.8,87R (Sol
CHCl,) 1240.6, 1658, 2922, 2963, 3429 GriRMS (ESI+)m/z
caled for GgHssN,O5 [M+H] " 453.2389, found 453.2402.
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Ethyl 2-(tert-butylcar bamoyl)-2-(2-iodo-N-(4- Hz, 2H), 6.74 (dJ = 8.8 Hz, 2H), 6.82 (dJ = 8.8 Hz, 2H),
methoxybenzyl)benzamido)cyclopropanecar boxylate (13b). 7.17 (s, 1H), 7.32-7.47 (m, 5H)'C NMR (CDC}, 75 MHz)$ =
Dehydroalaninel0b (1 eq.) was reacted with sulfonium 14.0, 18.0, 285, 30.2, 34.2, 48.2, 51.2, 52.62.%61.2, 113.9,
' 126.5, 128.5, 129.4, 129.6, 129.8, 135.9, 158.8.216170.0,

bromide12 and NaH 60 % according to the general procedure174 6: IR (Sol CHG) 700, 1180, 1244, 1512, 1629, 1674, 1722
refluxing for 8 hours. The resulting mixture wasified by flash 296&% ’ 3200 cif: HRMS, (ESI,+) m/z,calcd’ for Q H..N ’O '
column chromatography eluting with a hexane/ethgtate (8:2) [M+H,]+ 467 2546, found 467 2551 78NS

solvent system to provid&3b as a colorless solid (84 %) Mp:
148-153°CH NMR (CDCk, 500 MHz, 25 °Cp = 1.15 (s, 9H), Ethyl 2-(tert-butylcar bamoyl)-2-(2-iodo-N-(4-
1.23 (t,J = 7 Hz, 3H), 1.77 (dd) = 5 Hz, 1H), 2.14 (dd) =5  methoxyphenethyl)benzamido)cyclopropanecar boxylate
Hz, 1H), 2.7 (dd)J = 7 Hz, 1H), 3.77 (s, 3H), 4.12 (r&, 2H), 4.28 (13m).
(dd,J = 14.5 Hz, 2H), 6.5 (br, 1H), 6.78- 7.89 (m, 8H NMR . . .
(CDCL, 125 MHz)5 = 14.0, 20.2, 28.2, 28.6, 30.8, 51.6, 54'2’broﬁzgig)zlﬁglr&zﬁrgo(& (;?:.c)o;/(\iﬁs :gatci:eed ewng?alsu:f:cnelgrl?re
553,612, 114.1, 126.8, 128.4, 128.6, 130.2,613[B1.3, 139.4, refluxing for 20 hours. The resulting mixturg Wasriﬁzd b ,
1417, 159.6, 166.8, 170.9, 172.7; IR (Sol CH247, 1653, ° L ? oAt raonY ol 9 i b Rl >t’
2854, 2024, 3416 cfp HRMS (ESH) m/z caled for ashcolumn chromatography eluting with a hexaimgleace ae
CagHagl 1N,0s [M+H] * 579.1355, found 579.1360. (8:2) solvent sysltem to providEBm as colorless solid (46 %)
201732 T2ES Mp: 138-142 °C."H NMR (CDClk, 300 MHz, 25 °Cp = 1.26 (t,
Ethyl 2-(N-benzylbenzamido)-2-(tert-  J=7.1 Hz, 3H), 1.42 (s, 9H), 1.68 (db= 6.9, 5.0 Hz, 1H), 2.27
butylcar bamoyl)cyclopropanecar boxylate (13d). (dd,J=9.0, 5.0 Hz, 1H), 2.68 (dd,= 9.0, 7.0 Hz, 1H), 2.96 (dd,
J=9.4, 7.8 Hz, 2H), 3.10-3.24 (m, 1H), 3.40 (ddd; 13.9, 9.7,

Dehydroalaninel0d (1 eq.) was reacted with sulfonium
. ; 7.9 Hz, 1H), 3.74 (s, 3H), 4.05-4.22 (m, 2H), 6.77)(¢,8.7 Hz,
bromide12 and NaH 60 % according to the general procedurezH)’ 6.92 (d,J = 8.7 Hz, 2H), 7.10 (ddd] = 8.0, 6.2, 3.0 Hz,

refluxing for 6 hours. The resulting mixture wasifiad by flash ! .
column chromatography eluting with a hexane/ethgtate (8:2) 113'::)’N7|\./|2RZ (((t;)rDég) 17034I\/I7H42])-8(T i4H)1 71'2540d2’:98(')1 ;ozélgz)f 4
solvent system to providid as colorless solid (41 %) Mp: 150- 473 520 529 ' 552 612 921 '1’14 0 ’128'28’ a '1é9 5' '
) 1, o WDy Y, I, Ly Ly .4, U, . Jy
1t5§’ §7Hz| NHMRSﬂCngb“%%]'\fHSZ’HZE’ 1?3 :211'28 d((ij ?HS)’Hl'Zl 129.7, 130.6, 138.8, 142.1, 158.3, 167.8, 170.3,37R (Sol
(t J=7.2Hz, 3H), 1.80 (ddl = 5 Hz, 1H), 2.14 (dd) = 5 H2), 1) 763 1025, 1211, 1243, 1511, 1634, 1669, 1716729

2.68 (dd,) = 7 Hz, 1H), 4.11 (m, 2H), 4.49 (ddi= 14.8 Hz, 2H), b ;
6.39 (br, 1H), 7.09-7.46 (m, 10HYC NMR (CDCL, 100 MHz) ggéolscg, f'gfn'\g%égﬁf;glr"/ z caled for GrHadiN.Os [M+H]

8 =14.1, 19.5, 28.2, 30.7, 48.1, 50.8, 54.4, 6128.8, 128.3,
128.7, 128.9, 129.0, 129.8, 135.8, 136.2, 167.0,5,7174.0; IR Ethyl 2-(N-benzyl-2-iodobenzamido)-2-
(Sol CHCL) 447, 698, 1154, 1180, 1206, 1237, 1387, 1518(cyclohexylcarbamoyl)cyclopropanecar boxylate (13r).

1652, 1715, 2976, 3059, 3440 CAHRMS (ESI+)m/zcalcd for Dehydroalaninel0r (1 eq.) was reacted with sulfonium

CosHaiN0,[M+H] * 423.2283, found 423.2281. bromide12 and NaH 60 % according to the general procedure,
Ethyl 2-(N-benzyl-2-iodobenzamido)-2-(tert- refluxing for 24 hours. The resulting mixture wasrified by
butylcar bamoyl)cyclopr opanecar boxylate (13¢). flash column chromatography eluting with a hexamgledcetate

. . . (7:3) solvent system to providis as a white solid (57 %) Mp:
Dehydroalaninel0e (1 eq.) was reacted with sulfonium 100-102°C.'H NMR (CDCk, 400 MHz, 25 °C)5 = 0.78 (m,

bromide12 and NaH 60 % according to the general procedure _

refluxing for 24 hours. The resulting mixture wasrified by 1'1)’ 1.05 (m, 3H), 1.24 (@ = 7.2 Hz, 3H), {'6 (m, 5H), 1.82 (dd,
YT J = 5.0 Hz, 1H), 1.92 (m, 1H), 2.13 (dd= 5.0 Hz, 1H), 2.77

flash column chromatography eluting with a hexamgledcetate (dd,J = 7 Hz, 1H), 3.51 (m, 1H), 4.12 (m, 2H), 4.34 (d: 14.8

(8:2) solvent system to providie as colorless solid (56 %) Mp: ,2H) 6.55 (d,], ~'76 Hy 1H’) 711-7.89 (r,n -9H530 NMR

169-173°C.’H NMR (CDCl, 400 MHz, 25 °Cp = 1.14 (s, 9H),  C1yc13" 100 MHZ)6 = 14.1, 20.6, 25.1, 25.1, 25.6, 31.1, 33.0,
1.23 (tJ=7Hz, 3H), 1.79 (dd) = 4.8 Hz, 1H), 2.13 (dd=4.8 335 469 496, 54.9, 61.2, 93.2, 128.3, 12828.5, 128.7,

EZ’ ;:j) é'gi (gd'];f'? ?12'71:;3’ 4'1;%% ,i?}.’fgg&dié; 15 130.0, 130.7, 134.6, 139.3, 141.7, 166.9, 171.Q.87R (Sol
z, 2H), 6.54 (br, 1H), 7.11-7.89 (m, (CDC, CHCL) 694, 745, 1158, 1182, 1235, 1383, 1652, 17142285

2"2%2% 512812"11'2%0%2’12288@' 31%8’0471';16 ?l'i'g j‘g%ﬁ;ﬁ% 2923, 3423 cify HRMS (FAB+) m/z calcd for GiHsgliN;Os
8, 128.4, 128.7, 128.7, 130.0, 130.7, 134.3. 6, IM+H]* 575.1407, found 575.1409.

166.8, 170.9, 172.8; IR (Sol CHEHK60, 698, 744, 1157, 1182,
1203, 1233, 1383, 1653, 1708, 2924, 2968, 30618 JHi"; Acknowledgments
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Dehydroalanine10l (1 eq.) was reacted with sulfonium
or X-ray crystallography.

bromide12 and NaH 60 % according to the general proceduref,
refluxing for 24 hours. The resulting mixture wasrified by
flash column chromatography eluting with a hexamgledcetate
(85:15) solvent system to provid8l as colorless oil (16 %JH
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