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Abstract: Fused heterocyclic compounds with alkyne substifuesive been achieved using a domino
microwave-assisted [Pd]-catalysis. Interestinghgrt-propargyl alcohols underwent a selective
degradative3-carbon cleavage and served as masked alkynyl &euatg, in water as the sole reaction
medium. Dihydrobenzofurans, indolines, and oxingdiave been accomplished using this duaCC

bond-forming strategy.

Keywords: [Pd]-Catalysis; tert-Propargyl alcohols; Aqueous medium; Microwaves;

Heterocycles.

Introduction

By nature, alcohols could be able to form assodiatmplexes with transition metals
through their coordinating ability. Further, thesemplexes may break down into an alkyl-metal
species and an elimination produci(& p-elimination The alkyl-metal species could, in turn,
either undergo usu@-hydrogen elimination to give olefin products obsaquent couplings to
deliver interesting organic produéhough in the recent past, some interesting exasriphve
appeared in the literature on the cleavage €€ ®ond, mediated by transition-metal catalysts,
still the concept has been pursued in a limitedhitas Miura et al. disclosed a palladium-
catalyzed biaryls synthesis by selective cleavihgCsp—Cs bond of dialkylarylmethanols
with aryl halides' Later, the research group of Sakae Uemura prasetitgnylation of alkenes

via C-C bond scission dert-propargyl alcohols under oxidative conditions wjigh]-catalyst



Of late, Sayuri Hayashi et al. demonstrated theo+#etopargylation oftert-homopropargyl
alcohols providing allenes facilitated by palladifim

Recently, we were succeeded in the synthesis oZzdohmomenesvia a domino
homocouplinga,a-dialkyl-(2-bromoaryl)methanols, anfl-carbon cleavage, under palladium
catalysis’ Also, demonstrated [Pd]-catalyzed Heck and Sormgasouplings towards bicyclic
systems, under microwave assisting conditions.heéurtthe concept was extended to Heck and
decarboxylative Sonogashira reaction. That affétrveterocyclic products possessing short alkyl
groupsvia Heck and decarboxylative Sonogashira reactropiolic acids have been utilized as
the alkynyl source, for this purpose. In continoatiof our research interest on palladium
catalysis’ in this manuscript, we describe a strategy forgteparation of dihydrobenzofurans,
indolines, and oxindoles. The process was smootlerumicrowave-accelerated conditions and
by using utilizing water as the sole green reacti@dium in the presence of palladium-catalyst.
Notably, tert-propargyl alcohols have undergone a seledfivaarbon cleavage and served as

masked alkynyl equivalents.

Result and Discussions

It was anticipated that after intramolecular Hetdpsof allyl ortho-iodoaryl etherstert-
propargyl alcohols could act as masked alkynyl segir That can be accomplishedfgarbon
cleavage of tert-alcohol function facilitated by palladium catalystaffording the
dihydrobenzofurans linked to an alkynyl moiety.

To begin the optimization study, 2-iodoaryl allyher 1a and propargyl alcohda were
identified as the starting materials. Based on eanlier studies, initially,la and 2a were
irradiated using microwaves with a catalytic amolmhol% of Pd(dba} and KCO; (4 equiv)
in solvent DMF (0.5 mL) at 108C (entry 1, Table 13° To our delight, the desired bicyclic ether
3aawas isolated in 80% vyield. As our interest is & water as the sole solvent, the reactions
have been performed with 0.5 mL of water understimae conditions; howeveaawas formed
in poor yields (entries 2 to 4, Table 1). A sigogfint jump in the yield oBaa was noticed by
using quaternary ammonium salt TBAI (tetrabutylaminm iodide) as an additive (entry 5,
Table 1). Slight improvement in the yield of theguct3aa (78%) was observed when benzyl



triethylammonium chloride (BTEAC) was used as tliglitve and in the presence of base
K,COs; (entry 6, Table 1). While the
diazabicyclo[5.4.0]undec-7-ene), turned out to beyvnuch inferior (entry 7, Table 1). While

reaction with an anga base DBU (1,8-

tetrabutylammonium bromide (TBAB) proved to bett@nce the producdaa was afforded in
80% vyield (entry 8, Table 1). However, when the(Ba) loading was increased to 5 mol%, it
gave 90% vyield of the desired prod@3eta (entry 9, Table 1). Furthermore, the reaction i
additive TBAB and the base,RO; with the reduced irradiation time 5 and 10 minljwézed
3aain 30 and 40% vyields, respectively (entries 1QXpTable 1).

Table 1 Optimizations foBaa**
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| base, additive
MW, heat Me
1a 2a 3aa 8
entry  additive bast solven  time yield
(1 equiv) (4 equiv) (min)  3ad (%)
1 - K>COs DMF 20 (80%;
2 - K,COs H.O 20 (15%;
3 - K,CQOs H,O 25 (20%;
4 - K,CQOs H,O 30 (25%;
5 TBAI K,COs H.O 20 (75%;
6 BTEAC K,CQOs H,O 20 (78%;
7 BTEAC DBU H,O 20 (40%;
8 TBAB K,COs H.O 20 (80%;
9° TBAB KoCO3 H,0 20 (90%)
1c° TBAB K2CQs H.O 5 (30%)
11° TBAB K2COs H.O 10 (40%)

&Conditions: all reactions were performed under avi@ve irradiation (300 W, closed vessel, 200 5 to 30 minutes) usinta
(0.25 mmol),2a (0.50 mmol), additive (1 equiv), base (4 equivin@l% of Pd(dba)y and DMF (or) water (0.5 mL) as solvents.
b|solated yield of the produBaa *Pdy(dba), (5 mol%).

From the above best-optimized conditions (entrif&ple 1) to give dihydrobenzofuran
3aaand hence, decided to explore these conditiorts etiier substrate€onsequently, various
allyl ortho-iodophenyl ethersla-1f and tert-propargyl alcohols2a-2i were reacted using
established standard conditions. Significantly, gretocol seemed to be quite smooth and

afforded dihydrobenzofruar3aa-3fa bearing alkyne moiety, in fair to good yields (Teld).



Alkyl, as well as phenyl substituted allyttho-iodophenyl ethers, underwent smoothly to deliver
the desired produc Notably, the strategy was also compatible withtedtic, aryl and cyclic
tert-propargyl alcohols. Moreover, the strategy wase alsccessful with a free amine functional
group connected to the aromatic moiety of propaafgbdhol2g (3dg, Table 2).

Table 2 Substrate scope of the produgtsa-3fa®*
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I RS = alkyl/aryl TBAB (1 equiv)

K2CO3 (4 equiv)

" = alkyl
1a-1f 2a-2i MW, 100 °C, 20-30 min 3aa-3fa (o)
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Me Me e
| 3aa R®= CHg, R*= CHa (90%) | 3af (70%) 3ah (69%) 3ba (78%)
; R3= CyHs, R*= CH3 (81%) !
| R®=CeHs, R*=CH3(74%) | 0 O o
: R3, R*= cycloheptyl (76%) ! O Y Me Y
7777777777777777777777777777777 Me’ wd
Me
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Me Me Me Me Me
3da (81%) 3de (72%) 3dg (65%) 3di (68%)

L l
y
Cl 7

Me
3ea (76%) 3ee (71%) 3ei (70%) 3fa (76%)

#Reaction conditionsla-1f (0.25 mmol),2a-2i (0.50 mmol), Pgldba); (5 mol%), TBAB (1 equiv), KCO; (4 equiv), HO (0.5
mL), 20-30 minutes, 100C (closed vessel, 300 W)solated yields®The first alphabet of bicyclic etheBaa-3fa indicating 2-
iodophenyl allyl ethers, while, second letter igresenting propargyl alcohd?s:-2i.

In addition, to prove that the reaction pathwaypi®ceeding through degradative
cleavage of propargyl alcohols and generating let@as a by-product, it was planned to study
the NMR of crude reaction products. Thus, after gleton of the reaction, with the help of a

short plug of silica filtered the resultant crudecture, (i.e., product8aa and8a formed from



the reaction ofla and 2¢); bulk solvent was removed under reduced presssigg a rotary
evaporator; followed by high vacuum pump. Then sitiech the crude reaction mixture tbi-
NMR analysis in CDGlusing CHBr, as the internal standard. From NMR study revesied
formation of acetophenone by-prod@et in 85% of NMR vyield (isolated yield 80%), in which
the methyl group protons are significant and apgebatd 2.59 of its'H-NMR spectrum. Also,
the desired produ@aa was obtained in 78% of NMR vyield (isolated yietd744%, Scheme 1)
[See supporting information for crude spectrumjug;ht is confirmed that ketones are generated
as by-products from propargyl alcohols, and thisidde feasiblevia degradative3-cleavage of

a C-C bond**

@@Me e

|
1a (1 equiv) 2c¢ (2 equiv)
Pd,(dba); (5 mol%)
(ﬁ TBAB (1 equiv)

\\HzO K>CO3 (4 equiv)
=" | MW, 100 °C, 30 min

(NMR vyield 78%) (NMR yield >90%)
Isolated yield 74% Isolated yield 80%
based on unreacted 2c!

Internal standard CH,Br,

Scheme 1.NMR analysis for crude products ®aand8a.

Furthermore, it was intended to demonstrate thpesemd diversity of the methodology.
Therefore ortho-iodoarylmethallylaminega-4candtert-propargyl alcohol®a-2i were reacted,
under standard microwave-accelerated conditiongrédicted, indolineSaa-5ciwere obtained
in fair to good vyields with broad functional grotglerance (Table 3). In addition, to reveal the
importance and applicability of this strategyrtho-iodophenyl enamide$a-6d were also
irradiated under microwaves wittert-propargyl alcohols2a-2i, using established reaction

parameters. As anticipated, the target oxinddlas-7da have also beemwbtainedand thus,



reflects the synthetic utility of this methodologyable 3). It is worth mentioning that the

reaction ofN-Ts protected allylortho-iodophenyl amine was treated with propargyl al¢oho
using the standard reaction conditions; however,rdaction was not amenable to deliver the
desired indoline product, instead ended up in fogithe simple deprotectexdtho-iodophenyl

amine without any cyclization.

Table 3: Synthesis of indoline& oxindoles(5aa5c¢i & 7aa7da).*¢
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! 5aa R%= CHy, R*= CH; (73%) |
R3= CgHs, R* = CHg (65%): 5ae (72%) 5ah (69%) 5ba

: R3, R* = cycloheptyl (66%) ! (72%)

e
5¢g (60%) 5ch (67%) 7aa (72%) 7ag
(61%)
©\’ /gﬂea.
7ba (71%) 7ch (68%) 7da (70%)

#Reaction conditionsta-4c (0.25 mmol)sa-6¢ (0.25 mmol),2a-2i (0.50 mmol), Pg(dba) (5 mol%), TBAB (1 equiv), KCO; (4
equiv), HO (0.5 mL), 20-30 minutes, 10C (closed vessel, 300 Wsolated yieldsSThe first alphabet of productaa5ci &
7aa7da indicating 2-iodoN-alkyl/aryl-N-(2-methylallyl)anilinesN-(2-iodophenyl)N-alkylmethacrylamide while, second letter
is for propargyl alcoholga-2i.

A plausible mechanism for the formation &®5/7 is outlined in Scheme 2. Initially,
active Pd(0) catalyst inserts onto across the J(dpond of starting materidl/4/6 via oxidative
insertion and leads to organopalladium(ll) interragglA. Consequently, intramolecular Heck



cyclization of the intermediat@ affords the bicyclic alkyl-Pd(ll) specid8. Combination of
propargyl alcohoR with the bicyclic Pd(ll) intermediatB affordsC through the removal of Kl
and KHCQ. Subsequently, degradative-C bondp-cleavage of ethereal speci€sfurnishes a
new Pd(ll) intermediatd via the expulsion of ketone by-produ8t Finally, the reductive
elimination of the palladium catalyst frobhthrough concomitant-€C bond formation produces

the desired heterocyclic prodB16/7 along with the regeneration of the Pdf@)alyst.
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Scheme 2Plausible reaction mechanism for the formatioheterocycles/5/7.

Conclusions

In conclusion, we have established a domino palfaetatalyzed procedure for constructing a
quaternary carbon-containing fused heterocyclic mmmds with alkynyl functionality.
Significantly, tert-propargyl alcohols were employed as masked alkgeces and proceeds
the cleavage of thB-carbon atom of the alcoholic group. Also, the tieecwas successful by

means of water as the sole green reaction medial®rumicrowave-accelerated conditions.



Experimental

General: IR spectra were recorded on a Bruker Tensor 37RF$pectrophotometett! NMR
spectra were recorded on Bruker Avance 400 (400 vifectrometer at 295 K in CD{I
chemical shifts { ppm) and coupling constants (Hz) are reportedtamdard fashion with
reference to either internal standard tetrametlaylsi (TMS) ¢y = 0.00 ppm) or CDGI (o4 =
7.25 ppm)C{*H} NMR spectra were recorded on Bruker Avance 4000(MHz) spectrometer
at RT in CDC}; chemical shiftsd ppm) are reported relative to CRQdc = 77.00 ppm (central
line of the triplet)]. In the*C{*H} NMR, the nature of carbons (C, CH, GHand CH) was
determined by recording the DEPT-135 spectra, angivien in parentheses and noted as s =
singlet (for C), d = doublet (for CH), t = tripléfior CH,) and g = quartet (for Ci}{ In the'H-
NMR, the following abbreviations were used througihs = singlet, d = doublet, t = triplet, q =
guartet, qui = quintet, sept = septet, dd = doubfedoublets, m = multiplet and br. s = broad
singlet. The assignment of signals was confirmedHyy°C{*H} CPD, and DEPT spectra. High-
resolution mass spectra (HR-MS) were recorded oAgiient 6538 UHD Q-TOF electron spray
ionization (ESI) mode and atmospheric pressure awamonization (APCI) modes. The
microwave irradiation experiments were carried ioud dedicated CEM-Discover monomode
microwave apparatus, operating at a frequency 48 &3Hz with continuous irradiation power
from O to 300 W and utilization of the standardabance level of 100 W. The reactions were
carried out in 10 mL glass vials fitted with Teflseptum. The reactions were irradiated at the
required temperature for the stipulated time amuh ttooled to ambient temperature with air-jet
cooling. Reactions were monitored by TLC on silyieh using a combination of hexane and ethyl
acetate as eluents. Reactions were generally rderwargon or nitrogen atmosphere. Solvent(s)
were distilled prior to use; petroleum ether wittbailing range of 60 to 80C was used.
Pd(dba), and KCO; were purchased from Sigma-Aldrich and used as vedeiortho-
lodophenolsprtho-iodoanilines, TBAB (tetrabutylammonium bromidej¢cBloro-2-methylprop-
1-ene, and terminal acetylenes were purchased Sigma-Aldrich/TCl/local sources and used
as received. Acme’s silica gel (60-120 mesh) waesdu$or column chromatography
(approximately 20 g per one gram of crude materialjs worth noting that these sort of

experimental procedures have already been publisised/here®



GP (General Procedure for the Synthesis of 3,3'-Dibstituted Heterocyclic Compounds
3/5/7): An oven-dried 10 mL microwave tube fitted withloef septum was equipped with a
magnetic stir bar. The vial was charged wittho-iodoaryl allyl ethersl (or) ortho-iodophenyl
allyl amines4 (or) ortho-iodophenyl enamide€ (68-88 mg, 0.25 mmol), propargylic alcohols
2 (60-106.5 mg, 0.5 mmol), Rdbak(11.4 mg, 5 mol%), KCO;(138.6 mg, 1 mmol) TBAB
(80.5 mg, 0.25 mmol), followed by solvent waters5(@L), at room temperature. The resultant
reaction mixture was then subjected to microwaxediation at 100C for 20-30 min (300 W,
closed vessel). The progress of the reaction wasitared by TLC until the reaction is
completed. The mixture was cooled to room tempesatquenched with aqueous NaH{£O
solution and extracted with ethyl acetatex(30 mL). The organic layers were washed with a
saturated NaCl solution, dried (p80;), and filtered. Evaporation of the solvent(s) unde
reduced pressure and purification of the crude uméxtoy silica gel column chromatography
(petroleum ether/ethyl acetate), furnished the-8iSubstituted heterocyclic compound@&/7
(60-90%) as oil/semi-solid.

3-[3-(3-Fluorophenyl)prop-2-ynyl]-3-methyl-2,3-dihydro-1-benzofuran (3ah): GP was
carried out with 1-iodo-2-[(2-methylprop-2-enyl)dkenzenela (68.5 mg, 0.25 mmol), 4-(3-
fluorophenyl)-2-methylbut-3-yn-2-02h (87.5mg, 0.50 mmol), Bftbay (11.4 mg, 5 mol%),
TBAB (80.5 mg, 0.25 mmol), ¥CO; (138.6 mg, 1 mmol) water (0.5 mL), under microwave
irradiation. Purification of the crude material byica gel column chromatography (petroleum
ether/ethyl acetate, 100:0 to 97:3) furnished ttoelpct3ah (45.8 mg, 69%) as a colourless oily
compound, [TLC control (petroleum ether/ethyl at=t89:1), R(1a)=0.8, R(3ah)=0.7, UV
detection]. IR (MIR-ATR, 4000—600 Ch)X Una=2933, 2891, 1586, 1471, 1297, 1252, 971, 872,
774, 727, 686 cith *H NMR (400 MHz, CDCJ) 6=7.30-7.21 (m, 2H), 7.20-7.13 (m, 2H), 7.10—
7.04 (m, 1H), 7.03-6.96 (m, 1H), 6.91 (ddd; 7.4, 7.4 and 1.0 Hz, 1H), 6.83 (dis 7.4 and
1.0 Hz, 1H), 4.54 (d) = 8.8 Hz, 1H), 4.24 (d] = 8.8 Hz, 1H), 2.68 (s, 2H), 1.54 (s, 3H) ppm.
13C NMR (100 MHz, CD({J) 6=162.3 (d,J = 246.1 Hz), 161.1, 159.4, 133.8, 129.8Jd&; 8.7
Hz), 128.6, 127.5 (d] = 3.1 Hz), 122.9, 120.6, 118.4 @7= 22.6 Hz), 115.2 (d] = 21.2 Hz)
109.8, 87.8, 82.2, 81.3, 45.3, 31.5, 24.2 ppm. HR-NESI+) m/z calculated for
[C1gH16FO] =[M+H]*: 267.1180; found 267.1157.



5-Ethyl-3-[3-(3-fluorophenyl)prop-2-ynyl]-3-methyl-2,3-dihydro-1-benzofuran (3ch): GP
was carried out with 4-ethyl-2-iodo-1-[(2-methylpr@-enyl)oxy]benzenelc (75.5 mg, 0.25
mmol), 4-(3-fluorophenyl)-2-methylbut-3-yn-2-8h (87.5 mg, 0.50 mmol), B@lba) (11.4 mg,

5 mol%), TBAB (80.5 mg, 0.25 mmol), .,KO; (138.6 mg, 1 mmol) water (0.5 mL), under
microwave irradiation. Purification of the crude tergal by silica gel column chromatography
(petroleum ether/ethyl acetate, 100:0 to 97:3)iflmed the produ@ch (49.2 mg, 67%) as a pale
yellow oily compound, [TLC control (petroleum ethathyl acetate 99:1),R{(1¢)=0.8,
R(3ch)=0.7, UV detection]. IR (MIR-ATR, 4000-600 &M un.=2933, 1592, 1563, 1468,
1256, 1213, 1144, 971, 865, 811, 773" NMR (400 MHz, CDGJ) 6=7.25 (td,J = 7.8 and
3.9 Hz, 1H), 7.17 (d) = 7.7 Hz, 1H), 7.07 (ddl = 11.8 and 5.4 Hz, 2H), 7.00 (ddbs 5.8, 3.7
and 2.2 Hz, 2H), 6.75 (d,= 8.1 Hz, 1H), 4.53 (d] = 8.8 Hz, 1H), 4.23 (d] = 8.8 Hz, 1H), 2.68
(s, 2H), 2.62 (qJ = 7.6 Hz, 2H), 1.54 (s, 3H), 1.23 §t= 7.6 Hz, 3H) ppm-*C NMR (100 MHz,
CDCl;) 6=163.6, 161.1, 157.5, 136.6, 133.8, 129.8, 129279, 127.4, 127.4, 125.4, 125.3,
122.2, 1185, 118.3, 115.3, 115.1, 109.4, 88.04,821.3, 45.3, 31.5, 28.4, 24.0, 16.0 ppm. HR-
MS (ESI+) m/z calculated for fgH,0FO]'=[M+H]": 295.1493; found 295.1496.

3-(3-Cyclopropylprop-2-ynyl)-5-ethyl-3-methyl-2,3-dhydro-1-benzofuran (3ci): GP was
carried out with 4-ethyl-2-iodo-1-[(2-methylprope2wyl)oxy]benzendc (75.5 mg, 0.25 mmol),
4-cyclopropyl-2-phenylbut-3-yn-2-c2i (93 mg, 0.50 mmol), Bfdba} (11.4 mg, 5 mol%),
TBAB (80.5 mg, 0.25 mmol), ¥CO; (138.6 mg, 1 mmol) water (0.5 mL), under microwave
irradiation. Purification of the crude material byica gel column chromatography (petroleum
ether/ethyl acetate, 100:0 to 99:1) furnished thedgpct 3ci (43.5 mg, 69%) as a colorless
compound, [TLC control (petroleum ether/ethyl atet&00:0), R(1c)=0.8, R¢(3ci)=0.7, UV
detection]. IR (MIR-ATR, 4000-600 CHr vma= 2933, 2891, 1586, 1471, 1297, 1252, 970, 871,
774, 727, 686 cith 'H NMR (CDCh, 400 MHz):6=6.97 (s, 1H, Ar—H), 6.95 (dd,= 7.8 and 1.0
Hz, 1H, Ar-H), 6.69 (ddJ = 7.8 and 1.0 Hz, 1H, Ar—H), 4.42 (d,= 8.8 Hz, 1H, OE€isHg),
4.13 (d,J = 8.8 Hz, 1H, OCHHg), 2.58 (q.J = 7.8 Hz, 2H), 2.37 (s, 2H), 1.42 (s, 3H, §HL.21

(t, J= 7.6 Hz, 3H), 1.25-1.15 (m, 1H), 0.76-0.67 (m, 261$6—0.55 (m, 2H) ppmt3C NMR
(CDCl;, 100 MHz): 0= 157.4, 136.3, 134.2, 127.6, 122.2, 109.2, 85234,872.0, 45.2, 30.9,
28.4, 24.0, 16.0, 8.0, -0.50 ppm. HR-MS (ESI+) meéculated for [GH2:0]'=[M+H]":
241.1587; found 241.1588.



5-tert-butyl-3-methyl-3-[3-(3-methylphenyl)prop-2-ynyl]-2,3-dihydro-1-benzofuran  (3de):
GP was carried out with fert-butyl-2-iodo-1-[(2-methylprop-2-enyl)oxy]benzedd (82.5 mg,
0.25 mmol), 2-methyl-4-(3-methylphenyl)but-3-yn-P2e (87 mg, 0.50 mmol), Bba) (11.4
mg, 5 mol%), TBAB (80.5 mg, 0.25 mmol),&0; (138.6 mg, 1 mmol) water (0.5 mL), under
microwave irradiation. Purification of the crude tergal by silica gel column chromatography
(petroleum ether/ethyl acetate, 100:0 to 99:01hiflred the producdde (69.9 mg, 72%) as a
colorless oily compound, [TLC control (petroleumhatethyl acetate 100:0R¢(1d)=0.8,
R(3de)=0.7, UV detection]. IR (MIR-ATR, 4000-600 & vma=2928, 1588, 1471, 1352,
1247, 972, 875, 810, 774, 685 ¢mH NMR (CDCk, 400 MHz):0=7.27 (d,J = 2.0 Hz, 1H, Ar—
H), 7.24-7.14 (m, 4H, Ar-H), 7.10 (dd~= 8.3 and 1.0 Hz, 1H, Ar-H), 6.74 (@8= 8.3 Hz, 1H,
Ar—H), 4.51 (dJ = 8.8 Hz, 1H, OE@isHg), 4.22 (d,J = 8.8 Hz, 1H, OCHHg), 2.67 (s, 2H, Ch),
2.32 (s, 3H, Ch), 1.54 (s, 3H, CH), 1.30 (s, 9H, 3 x Ck ppm.**C NMR (CDCE, 100 MHz):
0=157.2, 143.6, 137.9, 133.6, 132.2, 128.7, 12&8,11, 125.3, 123.3, 119.8, 108.9, 86.5, 82.6,
825, 454, 34.4, 31.7, 315, 239, 21.1 ppm. HR-MESI+) m/z calculated for
[C23H270]"=[M+H] *: 319.2056; found 319.2056.

3-[3-(54ert-Butyl-3-methyl-2,3-dihydro-1-benzofuran-3-yl)prop-1-ynyllaniline  (3dg): GP
was carried out with Zert-butyl-2-iodo-1-[(2-methylprop-2-enyl)oxy]lbenzefd (82.5 mg, 0.25
mmol), 4-(3-aminophenyl)-2-methylbut-3-yn-2-24 (87.5 mg, 0.50 mmol), B@lba) (11.4 mg,

5 mol%), TBAB (80.5 mg, 0.25 mmol), .,KO; (138.6 mg, 1 mmol) water (0.5 mL), under
microwave irradiation. Purification of the crude ter@al by silica gel column chromatography
(petroleum ether/ethyl acetate, 100:0 to 97:3)iflmed the producBdg (51.9 mg, 65%) as a
semi solid, [TLC control (petroleum ether/ethyl @te 99:1),R(1d)=0.8, R(3dg)=0.7, UV
detection]. IR (MIR-ATR, 4000-600 CMt Vma= 3340, 2928, 1592, 1471, 1351, 1287, 1250,
1195, 968, 860, 809, 771, 730, 678t NMR (400 MHz, CDCY) 6=7.79-7.73 (m, 1H), 7.68
(dd,J = 8.4, 2.1 Hz, 1H), 7.57 (§ = 7.8 Hz, 1H), 7.31 (d] = 7.6 Hz, 1H), 7.26-7.20 (m, 2H),
7.11 (dddJ = 8.0, 2.3, 0.8 Hz, 1H), 5.01 (d,= 8.8 Hz, 1H), 4.71 (d] = 8.8 Hz, 1H), 4.13 (s,
2H), 3.16 (s, 2H), 2.03 (s, 3H), 1.79 (s, 9H) ppfa. NMR (100 MHz, CDG) 6=157.1, 146.2,
143.6, 133.6, 129.2, 125.3, 124.2, 122.0, 119.8,911114.9, 108.9, 86.2, 82.6, 45.4, 34.4, 31.7,



31.5, 23.9 ppm. HR-MS (ESI+) m/z calculated forf@&s:NO]'=[M+H]": 320.2009; found
320.2026.

3-Methyl-3-[3-(3-methylphenyl)prop-2-ynyl]-5-phenyt2,3-dihydro-1-benzofuran (3ee): GP
was carried out with 3-iodo-1,1'-biphenyl-4-yl 24m@prop-2-enyl etherle (87.5 mg, 0.25
mmol), 2-methyl-4-(3-methylphenyl)but-3-yn-2-2& (87 mg, 0.50 mmol), B(tba} (11.4 mg, 5
mol%), TBAB (80.5 mg, 0.25 mmol), &O; (138.6 mg, 1 mmol) water (0.5 mL), under
microwave irradiation. Purification of the crude ter@al by silica gel column chromatography
(petroleum ether/ethyl acetate, 100:0 to 99:01nifled the producdee(59.9 mg, 71%) as a
yellow jelly compound, [TLC control (petroleum ethathyl acetate 100:0)R(1€)=0.7,
R(3e6=0.6, UV detection]. IR (MIR-ATR, 4000-600 &M V,2,=3000, 1586, 1459, 1252, 1026,
877, 813, 752, 687 ¢cm'H NMR (CDCk, 400 MHz):6=7.57-7.50 (m, 2H, Ar-H), 7.48 (d, 1H,
J= 2.0 Hz, Ar-H), 7.44-7.35 (m, 4H, Ar-H), 7.33-7@B, 2H, Ar—H), 7.23-7.14 (m, 2H, Ar-
H), 6.87 (d, 1HJ = 8.3 Hz, Ar—H), 4.58 (dJ = 8.8 Hz, 1H, OEiAHg), 4.29 (d,J = 8.8 Hz, 1H,
OCHaHg), 2.71 (s, 2H, Ch), 2.28 (s, 3H, CH), 1.54 (s, 3H, Ck ppm.**C NMR (CDCE, 100
MHz): 6=159.2, 141.3, 137.9, 134.7, 134.2, 132.2, 12828.7, 128.1, 127.6, 126.8, 126.5,
123.2, 122.1, 109.9, 86.2, 82.8, 82.7, 45.4, 3461, 21.2 ppm. HR-MS (ESI+) m/z calculated
for [CosH230] '=[M+H]": 339.1743; found 339.1746.

3-(3-Cyclopropylprop-2-ynyl)-3-methyl-5-phenyl-2,3dihydro-1-benzofuran (3ei): GP was
carried out with 3-iodo-1,1'-biphenyl-4-yl 2-methybp-2-enyl ethede (87.5 mg, 0.25 mmol),
4-cyclopropyl-2-phenylbut-3-yn-2-02i (93 mg, 0.50 mmol), B¢(dba} (11.4 mg, 5 mol%),
TBAB (80.5 mg, 0.25 mmol), ¥CO; (138.6 mg, 1 mmol) water (0.5 mL), under microwave
irradiation. Purification of the crude material byica gel column chromatography (petroleum
ether/ethyl acetate, 100:0 to 99:01) furnishedpitoeluct3ei (50 mg, 70%) as a pale yellow oily
compound, [TLC control (petroleum ether/ethyl at=t89:1), R(16)=0.8, R(3ei)=0.7, UV
detection]. IR (MIR-ATR, 4000-600 C'ilr)l: Vmax= 2933, 1703, 1472, 1359, 1211, 1019, 969, 877,
807, 753 cnt. *H NMR (CDCk, 400 MHz):0=7.59—7.54 (m, 2H, Ar—H), 7.44-7.38 (m, 4H, Ar—
H), 7.34-7.27 (m, 2H, Ar-H), 6.87 (d, = 7.8 Hz, 1H, Ar-H), 4.52 (dJ = 8.8 Hz, 1H,
OCHaHg), 4.24 (d,J = 8.8 Hz, 1H, OCHHg), 2.46 (d,J = 2.0 Hz, 2H), 1.50 (s, 3H, GH 1.27-
1.16 (m, CH, 1H), 0.80-0.70 (m, GH2H), 0.63-0.58 (m, CH2H) ppm.**C NMR (CDC}, 100



MHz): 6= 159.1, 141.3, 134.9, 134.0, 128.6, 127.4, 12E28,5, 121.8, 109.8, 85.6, 82.7, 71.8,
45.2, 31.0, 24.2, 8.0, -0.52 ppm. HR-MS (ESI+) neilculated for [GiHp:O]'=[M+H]":
289.1587; found 289.1589.

1,3-Dimethyl-3-[3-(3-methylphenyl)prop-2-ynyljindoline (5ag: GP was carried out with 2-
iodo-N-methyl-N-(2-methylallyl)aniline 4a (71.7 mg, 0.25 mmol), 2-methyl-4-(3-
methylphenyl)but-3-yn-2-c2e (87 mg, 0.50 mmol), Bba) (11.4 mg, 5 mol%), TBAB (80.5
mg, 0.25 mmol), KCO; (138.6 mg, 1 mmol) water (0.5 mL), under microwaradiation.
Purification of the crude material by silica gellwwan chromatography (petroleum ether/ethyl
acetate, 100:0 to 99:1) furnished the prochas (49.4 mg, 72%) as a colorless oily compound,
[TLC control (petroleum ether/ethyl acetate 100R§4a)=0.9, R(5a8=0.8, UV detection]. IR
(MIR-ATR, 4000-600 cril): una=2924, 2888, 1586, 1471, 1439, 1254, 1092, 773, 633 cm

! 'H NMR (CDCk, 400 MHz): 6=7.28-7.18 (m, 3H, Ar—H), 7.17-7.07 (m, 3H, Ar—§)70
(ddd,J = 7.3, 7.3 and 1.0 Hz, 1H, Ar-H), 6.50 0= 7.3 Hz, 1H, Ar-H), 3.43 (d] = 8.8 Hz,
1H, NCHaHg), 3.04 (d,J = 8.8 Hz, 1H, NCHHg), 2.77 (s, 3H, Ch), 2.64 (s, 2H, Ch), 2.33 (s,
3H, CH), 1.51 (s, 3H, Ck ppm.*3C NMR (CDCE, 100 MHz):6=152.2, 137.8, 136.6, 132.2,
128.6, 128.5, 128.1, 128.0, 123.6, 122.3, 117.7,4187.4, 82.3, 67.9, 43.7, 35.8, 30.8, 23.9,
21.2 ppm. HR-MS (ESI+) m/z calculated for§8,,N]"=[M+H]*: 276.1747; found 276.1755.

3-[3-(3-Fluorophenyl)prop-2-ynyl]-1,3-dimethylindoline (5ah): GP was carried out with 2-
iodo-N-methyl-N-(2-methylallyl)aniline 4a (71.7 mg, 0.25 mmol), 4-(3-fluorophenyl)-2-
methylbut-3-yn-2-okh (87.5 mg, 0.50 mmol), B@lba) (11.4 mg, 5 mol%), TBAB (80.5 mg,
0.25 mmol), KCO; (138.6 mg, 1 mmol) water (0.5 mL), under microwawvediation.
Purification of the crude material by silica gelllwoan chromatography (petroleum ether/ethyl
acetate, 100:0 to 97:3) furnished the prochatt (48 mg, 69%) as a colorless oily compound,
[TLC control (petroleum ether/ethyl acetate 99RJ4a)=0.8, R(5ah)=0.7, UV detection]. IR
(MIR-ATR, 4000-600 cil): Una=2926, 2891, 1588, 1475, 1254, 744, 687 cthi NMR (400
MHz, CDCk) 0=7.29-7.21 (m, 1H), 7.19-7.13 (m, 1H), 7.13-7.06 Zi), 7.04—6.94 (m, 2H),
6.72 (dddJ = 7.4, 7.4 and 0.8 Hz, 1H), 6.51 @5 7.8 Hz, 1H), 3.40 (d] = 8.8 Hz, 1H), 3.03
(d, J = 8.8 Hz, 1H), 2.77 (s, 3H), 2.67—2.61 (m, 2H}9(s, 3H) ppm>*C NMR (100 MHz,
CDCl;) 0=163.6, 161.1, 152.2, 136.4, 129.8, 129.7, 128275, 122.3, 118.5, 118.3, 117.8,



115.1, 114.9, 107.5, 89.0, 81.1, 43.7, 35.8, 38319 ppm. HR-MS (ESI+) m/z calculated for
[C1oH1FN]"=[M+H]": 280.1496; found 280.1503.

1-Ethyl-3-methyl-3-(3-phenylprop-2-ynyl)indoline (5ba): GP was carried out with 2-iodb-
ethyl-2-iodoN-(2-methylallyl)aniline4b (75.2 mg, 0.25 mmol), 2-methyl-4-phenylbut-3-yn{2-o0
2a (80 mg, 0.50 mmol), Bdba} (11.4 mg, 5 mol%), TBAB (80.5 mg, 0.25 mmol),GOs
(138.6 mg, 1 mmol) water (0.5 mL), under microwanadiation. Purification of the crude
material by silica gel column chromatography (pletion ether/ethyl acetate, 100:0 to 98:2)
furnished the produdiba (45.1 mg, 72%) as a colorless compound, [TLC abr{petroleum
ether/ethyl acetate 99:01(4b)=0.8, R(5ba)=0.7, UV detection]. IR (MIR-ATR, 4000-600
cm™): Vma=2936, 1587, 1473, 1440, 1256, 1178, 1013, 742, #8688 'H NMR (CDCk, 400
MHz): 6=7.44 (m, 2H, Ar-H), 7.33 (m, 3H, Ar-H), 7.15 (nH 2Ar-H), 6.73 (tJ = 7.3 Hz, 1H,
Ar—H), 6.53 (d,J= 7.3 Hz, 1H, Ar-H), 3.47 (d] = 8.8 Hz ,1H, NE&laHg), 3.30 (m, 2H), 3.12 (d,
J=8.8 Hz ,1H, NCHHg), 2.69 (s, 2H, Ch), 1.54 (s, 3H, Ch). *C NMR (CDCE, 100 MHz):
0=151.1, 136.6, 131.6, 128.2, 128.0, 127.6, 12322,4, 117.4, 107.3, 87.9, 82.1, 64.2, 43.4,
425, 31.0, 24.2, 11.8 ppm. HR-MS (ESI+) m/z cadted for [GoH2oN]"=[M+H]": 276.1747;
found 276.1746.

3-[3-(1-Benzyl-3-methyl-2,3-dihydro-H-indol-3-yl)prop-1-ynyljaniline  (5cg: GP was
carried out withN-benzylN-(2-iodophenyl)N-(2-methylprop-2-enyl)amindc (90.7 mg, 0.25
mmol), 4-(3-aminophenyl)-2-methylbut-3-yn-2-24 (87.5 mg, 0.50 mmol), B@lba} (11.4 mg,

5 mol%), TBAB (80.5 mg, 0.25 mmol), .,KO; (138.6 mg, 1 mmol) water (0.5 mL), under
microwave irradiation. Purification of the crude ter@al by silica gel column chromatography
(petroleum ether/ethyl acetate, 100:0 to 97:3)iflmed the produchcg (52.8 mg, 60%) as a
semi solid, [TLC control (petroleum ether/ethyl tate 99:1),R(40)=0.8, R(5cg=0.7, UV
detection]. IR (MIR-ATR, 4000-600 ¢fx vma,=3341, 2929, 1589, 1471, 1251, 969, 809, 733,
681 cm®. *H NMR (CDCk, 400 MHz):6=7.40-7.22 (m, 5H), 7.16 (d,= 7.3 Hz, 1H), 7.12—
7.02 (m, 2H), 6.78 (dd] = 7.6 and 1.0 Hz, 1H), 6.75-6.65 (m, 2H), 6.60, (dd 8.1 and 1.1 Hz,
1H), 6.50 (d,J = 7.9 Hz, 1H), 4.36 (d] = 15.2 Hz, 1H), 4.21 (d] = 15.2 Hz, 1H), 3.41 (dd, =
9.0 and 1.2 Hz, 1H), 3.09 (dd= 9.0 and 1.2 Hz, 1H), 2.65 (s, 2H), 1.48 (s, 3f.NMR (100
MHz, CDCk) 0=151.3, 146.0, 138.4, 136.3, 129.1, 128.5, 12827, 7, 127.1, 124.5, 122.6,



122.1, 118.0, 117.7, 114.8, 107.1, 87.1, 82.4,,68®M, 43.7, 31.1, 24.3 ppm. HR-MS (ESI+)
m/z calculated for [gH2sN5] '=[M+H]": 353.2012; found 353.2022.

1-Benzyl-3-[3-(3-fluorophenyl)prop-2-ynyl]-3-methyindoline (5ch): GP was carried out with
N-benzylN-(2-iodophenyl)N-(2-methylprop-2-enyl)aminedc (90.7 mg, 0.25 mmol), 4-(3-
fluorophenyl)-2-methylbut-3-yn-2-a2h (87.5 mg, 0.50 mmol), B@lba)y (11.4 mg, 5 mol%),
TBAB (80.5 mg, 0.25 mmol), ¥CO; (138.6 mg, 1 mmol) water (0.5 mL), under microwave
irradiation. Purification of the crude material byica gel column chromatography (petroleum
ether/ethyl acetate, 100:0 to 93:7) furnished tleglypct 5ch (59.4 mg, 67%) as a pale yellow
compound, [TLC control (petroleum ether/ethyl ateet@9:01),R«(4¢)=0.8, R(5ch)=0.7, UV
detection]. IR (MIR-ATR, 4000-600 CHr Una=3033, 1656, 1563, 1469, 1423, 1250, 1081,
969, 863, 737 cth '*H NMR (CDCk, 400 MHz):6=7.39-7.29 (m, 4H, Ar-H), 7.28-7.18 (m,
2H, Ar—H), 7.14 (ddJ = 7.3 and 1.5 Hz, 1H, Ar-H), 7.13 (d#l= 7.3 and 1.5 Hz, 1H, Ar—H),
7.09 (dd,J= 7.8 and 1.5 Hz, 1H, Ar—H), 7.04 (&= 7.8 and 2.5 Hz, 1H, Ar—H), 6.97 (t&t=
7.8, 7.8 and 2.5 Hz, 1H, Ar-H), 6.72 (ddds 7.3, 7.3 and 1.0 Hz, 1H, Ar-H), 6.51 (bx 7.8
Hz, 1H, Ar—H), 4.37 (dJ = 15.2 Hz, 1HNCHaHgAr), 4.20 (d,J = 15.2 Hz, 1HNCHaHgAT),
3.39 (d,J = 8.8 Hz, 1H, NE®isHg), 3.09 (d,J = 8.8 Hz, 1H, NCHHg), 2.66 (s, 2H, Ch), 1.48

(s, 3H, CH) ppm.**C NMR (CDCk, 100 MHz):6=162.3 (d,J = 246.5 Hz), 151.3, 138.3, 136.1,
129.7 (d,J = 8.9 Hz), 128.5, 128.1, 127.7, 127.4 Jd&s 3.0 Hz), 127.1, 125.7 (d,= 9.5 Hz),
122.6, 118.4 (dJ = 22.6 Hz), 117.7, 115.0 (d,= 21.2 Hz), 107.2, 88.9, 81.1 (@~ 2.9 Hz),
65.6, 52.8, 43.6, 40.0, 31.0, 24.2 ppm. HR-MS (B$#z calculated for [gH23FN]"=[M+H] "
356.1809; found 356.1795.

3-[3-(3-Aminophenyl)prop-2-ynyl]-1,3-dimethyl-1,3-dhydro-2H-indol-2-one (7ag): GPwas
carried out with N-(2-iodophenyl)N,2-dimethylacrylamide6a (75 mg, 0.25 mmol), 4-(3-
aminophenyl)-2-methylbut-3-yn-2-édg (87.5 mg, 0.50 mmol), B@iba) (11.4 mg, 5 mol%),
TBAB (80.5 mg, 0.25 mmol), ¥CO; (138.6 mg, 1 mmol) water (0.5 mL), under microwave
irradiation. Purification of the crude material bjica gel column chromatography (petroleum
ether/ethyl acetate, 100:0 to 85:15) furnishedpioaluct7ag (44.2 mg, 61%) as a semi solid,
[TLC control (petroleum ether/ethyl acetate 88:1|6a)=0.7, R(7ag=0.6, UV detection]. IR
(MIR-ATR, 4000—600 cil): Una=2929, 1689, 1593, 1470, 1354, 1248, 969, 738,682 'H



NMR (CDCl, 400 MHz):9=7.48 (dd,J = 7.3 and 1.0 Hz, 1H, Ar—H), 7.29 (ddb= 7.8, 7.8 and
1.5 Hz, 1H, Ar—H), 7.08 (ddd} = 7.8, 7.8 and 1.5 Hz, 1H, Ar—H), 7.02 (s 7.8 Hz, 1H, Ar—
H), 6.85 (d,J = 7.8 Hz, 1H, Ar—H), 6.64—6.53 (m, 2H, Ar—H), 3.@ 3H), 2.88 (dJ = 16.6 Hz,
1H), 2.63 (d,J = 16.6 Hz, 1H), 1.50 (s, 3H, GHppm.**C NMR (CDCk, 100 MHz):6=179.5,
146.1, 143.0, 133.3, 129.1, 128.1, 124.0, 123.2,5,2121.9, 117.8, 114.9, 107.9, 84.8, 83.0,
47.1, 28.8, 26.3, 21.6 ppm. HR-MS (ESI+) m/z calted for [GeHigKN,O]'=[M+K]*:
329.1051; found 329.1049.

1-Ethyl-3-methyl-3-(3-phenylprop-2-ynyl)-1,3-dihydro-2H-indol-2-one  (7ba): GP was
carried out withN-ethyl-N-(2-iodophenyl)-2-methylacrylamidéb (78.7 mg, 0.25 mmol), 2-
methyl-4-phenylbut-3-yn-2-o2a (80 mg, 0.50 mmol), B¢dba) (11.4 mg, 5 mol%), TBAB
(80.5 mg, 0.25 mmol), $CO;(138.6 mg, 1 mmol) water (0.5 mL), under microwavadiation.
Purification of the crude material by silica gellwwan chromatography (petroleum ether/ethyl
acetate, 100:0 to 85:15) furnished the prodioa (52.7 mg, 71%) as a jelly compound, [TLC
control (petroleum ether/ethyl acetate 92R{6b)=0.6, R(7ba)=0.7, UV detection]. IR (MIR-
ATR, 4000-600 c): Vna=3024, 1691, 1593, 1469, 1359, 1239, 1091, 1018, 647 crit. *H
NMR (CDCk, 400 MHz):0=7.46 (ddJ = 7.3 and 1.0 Hz, 1H, Ar-H), 7.28 (ddb= 7.3, 7.3 and
1.5 Hz, 1H, Ar-H), 7.07 (ddd,= 7.3, 7.3 and 1.5 Hz, 1H, Ar-H), 7.24 (m, 5H, A)}-B.88 (dd,
J=7.3 and 1.0 Hz, 1H, Ar-H), 3.83 (@@= 7.3 Hz, 1H, NE&aHsCHz), 3.71 (q.J = 7.3 Hz, 1H,
NCHaHgCHsz), 2.90 (d,J = 16.6 Hz, 1H), 2.71 (d] = 16.6 Hz, 1H), 1.49 (s, 3H, GH 1.22 (t,J

= 7.1 Hz, 3H, CH) ppm.**C NMR (CDC}, 100 MHz):6=179.0, 142.2, 133.4, 131.5, 128.1,
128.0 127.8, 123.4, 123.3, 108.0, 85.4, 82.6, 43416, 28.8, 21.7, 12.7 ppm. HR-MS (ESI+)
m/z calculated for [ggH20NO]"'=[M+H]*: 290.1539; found 290.1540.

1-Benzyl-3-[3-(3-fluorophenyl)prop-2-ynyl]-3-methyt1,3-dihydro-2H-indol-2-one  (7ch):
GP was carried out witiN-benzylN-(2-iodophenyl)N-(2-methylprop-2-enyl)aminéc (94.2
mg, 0.25 mmol), 4-(3-fluorophenyl)-2-methylbut-3-grol 2h (87.5 mg, 0.50 mmol), B@ibay
(11.4 mg, 5 mol%), TBAB (80.5 mg, 0.25 mmol); @05 (138.6 mg, 1 mmol) water (0.5 mL),
under microwave irradiation. Purification of theude material by silica gel column
chromatography (petroleum ether/ethyl acetate,QL@®88:12) furnished the produtth (62.6
mg, 68%) as a jelly compound, [TLC control (petusteether/ethyl acetate 100:6¥(6¢)=0.6,



R(7ch)=0.7, UV detection]. IR (MIR-ATR, 4000-600 ¢ Vma=3024, 1692, 1594, 1471,
1359, 1241, 1092, 746, 687 ¢ntH NMR (400 MHz, CD{J) 6=7.41 (dd,J = 7.3 and 0.8 Hz,
1H), 7.26 (ddJ = 5.7 and 4.1 Hz, 2H), 7.24-7.04 (m, 6H), 7.0016®, 2H), 6.86-6.78 (m,
1H), 6.74 (d,J = 7.8 Hz, 1H), 5.09 (d] = 15.2 Hz, 1H), 4.77 (dl = 15.2 Hz, 1H), 2.97 (d] =
16.6 Hz, 1H), 2.87 (dJ = 16.6 Hz, 1H), 1.55 (s, 3H) ppm°C NMR (100 MHz, CDGJ)
0=179.5, 163.4, 161.0, 142.3, 135.6, 133.0, 1292R.4, 128.7, 128.6, 128.1, 127.5, 127.5,
127.4, 127.1, 123.1, 122.6, 118.5, 118.3, 115.58,111109.1, 86.6, 81.6, 47.4, 43.8, 28.8, 22.5
ppm. HR-MS (ESI+) m/z calculated for J&1,:FNO]'=[M+H] *: 370.1602; found 370.1581.

1,3,5,7-Tetramethyl-3-(3-phenylprop-2-ynyl)-1,3-dilydro-2H-indol-2-one (7da): GP was
carried out with N-(2-iodo-4,6-dimethylphenyIN,2-dimethylacrylamide6d (82.2 mg, 0.25
mmol), 2-methyl-4-phenylbut-3-yn-2-@a (80 mg, 0.50 mmol), Btba) (11.4 mg, 5 mol%),
TBAB (80.5 mg, 0.25 mmol), ¥CO; (138.6 mg, 1 mmol) water (0.5 mL), under microwave
irradiation. Purification of the crude material b§jica gel column chromatography (petroleum
ether/ethyl acetate, 100:0 to 90:10) furnished pheduct 7da (52.9 mg, 70%) as a jelly
compound, [TLC control (petroleum ether/ethyl ateet@0:10),R(6d)=0.7, R(7da)=0.7, UV
detection]. IR (MIR-ATR, 4000-600 ¢M Vna=2940, 1689, 1587, 1445, 1340, 1076, 748'cm
'H NMR (400 MHz, CDCJ) 6=7.34-7.20 (m, 5H), 7.14 (d,= 0.5 Hz, 1H), 6.89-6.79 (m, 1H),
3.48 (s, 3H), 2.86 (dl = 16.5 Hz, 1H), 2.65 (dl = 16.5 Hz, 1H), 2.54 (s, 3H), 2.30 (s, 3H), 1.47
(s, 3H) ppm.*C NMR (100 MHz, CDGCJ) 6=180.2, 138.3, 134.0, 132.2, 131.8, 131.5, 128.2,
127.8, 123.5, 122.0, 119.2, 85.7, 82.7, 46.5, 26, 22.0, 20.9, 18.8 ppm. HR-MS (ESI+) m/z
calculated for [GiH2NO]'=[M+H]": 304.1696; found 304.1702.
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[Pd]-Catalysis.

tert-Propargyl acohols Served as Alkyne Sources
Aqueous Mediated Reaction.

Microwave-assisted Synthesis.

Heterocyclic Compounds have been synthesized.

Environmentally Benign Process.
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