


1. Gener al | nf or mati on

Unless otherwise noted, all reactions were carried out @ndarbon monoxide avitrogen atmosphere

All reagents were from commercial source$i solvents arex t dr asolventsand used as received
without further purification. Column chromatography was performed on silica gel3@00neshes)

using petroleum ether (b.p. 80 °C) and ethyl acetate as the eluefits.and3C NMR spectra were

taken on Bruker AVANCE IIl 400 MHor 700 MHz spectrometers anspectral data were reported in

ppm relative to tetramethylsilane (TMS) as the internal standard ands6DOMSO-Dg as solventAll

coupling constants (J) are reported in Hz with the following abbreviations: s = singlet, d = doublet, dd =
double doublet, t = triplet, dt = double triplet, g = quatriplet, m = multiplet, br = broad. Gas
chromatography (GC) analyses were performedroAgilent HR7890A instrument with a FID detector
andHR5 capillary column (polydimethylsiloxane with 5¢
film thickness) using argon as carrier gas. Gas chromatography mass spectromets)(&dalyses

were perbrmed on a Shimadzu QP2020 NX instrument. Because of the high toxicity of carbon monoxide,
all of the reactions should be performed in an autoclave. The laboratory shoudgjuiplped with a CO

detector and alarm system.
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2. Synthesis efritahe starting mat

(1)
Me
@ @: :@ __THhO (6 mmol) _ © oTf
DCM (25 ml) .
5 mmol 5.5 mmol *
s

The kS(ptwal5dt hi amii umen ri f 1l uor owmest hsaynnet shuel sfi ozneadt eac c or d i
lite®tatAud®0 mL schlenk tubeowidechhargeéedewiui®. Phinmalk
DCM (25 mL) and anisole (540 mg, 5 mmol , 1.0 equi v
mi xture was -40h eMC caonodl esdt itror e g0 & t6 tnhmios ,t elmpe reagtuu rve .)
dr opwi se. The reacti-d00ACmiagtunB® was, stindraceat al | ow
temperature for 12 h, neutrzabl nédoby andatnutabnetded
The combined organic | ayefS§aweéreodceerdr atved tamhgdy
reducedepré&bsucrude product was purified by crystal
af f®(ptdo 54t hi arbtilumen ri f |1 uor oanse tah awnhei stuel fsoonl aitde.

Me Et OMe Bu

P Do 0. 0. @

oo 0 oo OO0 o0

5. 5. o & 5 R

CLO @J@ coo CLO oo

(2)
Me
/© “ TFAA (6 mmol) B
©: :@ TfOH (3 mmol) Me OTf
DCM (5 mL) s
2 mmol 2 mmol *
S
The known aryl sul f o4 2D met b giSHrthleinag HBt) ume n
trjifluoromethanesul fonate wa% sAymRt5hsecshilzeendk atcuchoer dw a
charged wititxtidieaqt4dbrdemeg ,S 2 mmol ,mxly leegRei my2,1 DCM (5
mmo | , 1.0 equiv) under a nitrogen atmbGpA@randThe
stirred at this temperature. trifluoroacetic an
trifluoromethanesul fonic aci ddr(ogdvwiHs e .3 Tnhneo | r, e alc. thi oen
was stirred at 40 AC for 30 min, and thenaall owed t

saturated agsuclowtsi ohlg,HCEOnd extracted with DCM. The
washed with amluetoiusn N@OTiw/ &0 ) mL.dr 5§ %d 8@ eranadnhydr ot
concentrated to dryness under reduced pressure. The
DCM / di et hyl et her 5-(s2yDsédtreent h y t#5kbth ke ia d/ Ho hu rthe n
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trjioimetdmaness | d owmkaittee sol i d.

Cl OMe OMe
o NC MeOC
oTf oTf oTf oTf oTf

S

@iD 0 L0 oo oo

_ @Ezj@ ﬁ_\j o Q
SIS %S

0~ "OMe

oTf

Preparation of Benzyl Chl orides

General PTocadwrtdrring solution of mhmel or Nedlpondi
di met hyl for mamie( 202 OmLOL )w earned haCdadreidd et h(i 102n ymhmo |l ) dr op
°C. After addition, t hreoom xtteumpee rwaatsu rad |foome dl tho. sTthier c

of the benzyl bBycobGl owa&6CveThénetdhe ed xNa&HEOwas po
(20 mle)x,t raancdt ed wi th dichloromethane (20 wiltH 3). Th
water (20 mL), brine (20 mL), t herundreire dv acwairm. Mgr @
crude product washpomiat.ogd alpyhysilica gel
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3. Gener al Procedur e

@yable Gdti mi zation of yield as a function of <catal

Pd(OAc), (1 mol%) \0 O
Cl _DPPP 1mo|A:
/©/ oTf + @A Zn (1 5 equiv.) O
MeCN, CO (10 bar)

St o RO

Xphos DPPP L, Xantphos DPEphos
Ent Catalyst Yi él d
1 No catalyst n. o.
2 No Ligand n. o.
3 Cul 2+ L n. o.
4 Ni ( &t ak) n. o.
5 Co ( axe axt) n. o.
6 Pd( QOAc DPPP 99% (9
7 Pdgd DPPP 9 %

8 PdTRA) DPPP 94 %

9 Ptt+ DPPP 95 %
10 Pd( GQAXant phos 31%
11 Pd( OADPPF 96 %
12 Pd( QAP Pl 2 %) 3 %
13 Pd( OAT F P Tr ace
14 Pd( OAXPhos Tr ace
15 Pd( GQGADPEphoOs 32 %
16 Pd( GAB) NAP 41 %

n.o. = not observed.
2Gener al p raorcbeodnuys Ifear tyilovres ol f.oni um sal t s

Y cl P‘.’a(gx)é“ mlf:/l?)) q O R?
- mol
1 2 —_—
R ©/ OTf +R @A Zn (15 equiv.) R1
MeCN, CO (10 bar)
1 2 3

A 4 mL-caprewal waB ©AR&dmpd, d.vg PRPEmMoI,2%.M89,zi nc
powd0S8rinmgl 9m@,aryl sul lEo®i 2 mhmalk yils sz2(h@mmo&epd an
ovamied stlheaiwigalbawas ¢l osed with a Teflon septu
at mospher e ThicMe G2mle)e dWwas added wi taht meo spyhreirreg e tihred evri

was moved to an alloy plate and put ;atnm®s mh ®rae.r At56
room temperatur e, the autoclave wasl®bhusk&d WwWheh C
autoclave was plaaee@ qamn pp elde avtiit hg ap magnetic stirrer
t @8 C f200n. After the reaction was compl eted, the crt

under vacuum. The crude product waslOpux0 If)i eadn by co
silica gekcospeafilfoddct be
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(33Gener al praorcbeodnuys lleaethiowd csc hl or i de
JINPE S O G
~ 0 mol% S
/©/ OTf +R ©/\ Zn (1.5 equiv.)
MeCN, CO (10 bar)
1a 2 3

A 4 mL-caprewal waB @O©AR&mpd,@.nvg PRPEmMol,2.nM89,zi nc
powd®Erinmgl 9 m§,ar vyl sul fla(nG .u2n mmdltlse @2y R s@B O r i de
mmoahd awrowean stTihrerivihg@lbaras cl osed with a Teflon s
to the at mosphlkeie CRma) awnseedbdded wisxah maspyhreiremge tihred

vial was moved to an alloy plate and attmoispthera.Par |
At room temperature, the autocl ave wdbsarf |QG.heTdhewi t h
autoclave was placed on a heating plate equipped wi
t 8 ®C f200n. Af t er wahse croenapclteitoend , the crude mixture wa

under vacuum. The crude product was 1l/Opua0 If)i eadn by co
silica gekotoeapbaddogbe

4.Testing( p$ ehaatll&iyde s
Pd(OAc), (1 mol%)

+ o
T DPPP (1 mol%) !
orf + R-X Zn (1.5 equiv.) R
Me
Me

MeCN, CO (10 bar)

1a 2 3
saleadonlons
91% 8% Trace N.D

A 4 mL-caprewal waB @O©dAkilmpd, @.vg PRPEmMol,2%.n89,zi nc
powdos3rtnmagl 9m@,ar yl sul flagmi.2m mneoll g s OV 20 @nlg3 @ e mmo | )

and awroween stTihreriviglbawa.s c¢cl osed with a Teflon sept
at mospher e ThicMe G2mle)edWwas added wi taht meo spyhreirreg e tihred evri

was moved to an all oy plate and put ;atnmoms mh ®Prae.r At56
room temperatur e, the autoclave wasl®bhuslB&®d WwWith C
autocl ave was placed on a heating plate equipped wi:
t8C f20lw. After the reaction was compl eted, the crt

under vacuum. The crydeopumduchr wma V/Gptgd Gh1)h yadr BE/ EA
silica gekcotoeapbodidogbke

Tt Pd(OAc), (1 mol%) \0 O
- | _DPPP (1 mol%)
_DPPP (1 mol%) _
/©/ oTf + ©/\/\ Zn (1.5 equiv.) O
MeCN, CO (10 bar) 3

1a 2a Exact Mass: 238.14

A 4 mL-caprewal waB @©dAkilmpd,@. g PRPEmMol,2%.nM89,zi nc

powdo3rtnmgl 9 mf,ar yl s ul fla(n0i.u2m nsnaol |t1so 8-&p e Mmyl) Br opane

(0. 30 ammola)rdroean stTihrer imigalbawas ¢l osed with a Tefl c

connected to the aTthnebhe @KRemLd wias adneedlwda .bth a syri.r

at mospher e, the vi al was moved to an alloy plate a

undeat Nosphere. At room temperature, the autocl ave
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wi tisbar CO. The autoclave was placed on a heating
reaction mixt&@®C fadlwrs WKE atedutahse croentpatteitcerel¢t i on sol ut
was det eeMSed Thhye Gt ecti on results are shown in the
of the target molecule was detected at a retention

D:\Dates\ZJJ\TT\ jzhang-att—-2-13. qgd

% E (A1l TIC) jzhang-att-13

2023/5/8 20:09:22

TIC
4, 418, 864
‘ | N
4.0 10.0 16.0
min
i G
4, 331, 371
LTICHL. 00
T M 4
4.0 10.0 16. 0
min
il
FEET 1 AR 12, 585 (% 1818)
JF I - 465
JRBEHER 1 12.585(1818)  HE:134. 05(353022)
Wk #H 1 - #HF 1 Scan
] 134
300000
119
200000 91
100000 65
® 5 d ‘ 104 ‘ 238
aal b b W7 165 184 00T oo4 | 055 oT1 g0t 15 331 316 873 405 418430 446 464 485 498
L e o e i L i s | Ui i i ol s Lt I i T
30 60 90 120 150 180 210 240 270 300 330 390 420 450 480
m/z
1/1
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5. h@r acteri zation of Product s

2-p h ed-fpt ol y |I-oent(@n) n

40 .n"8g, White 8%. | iEd,ueynitel dp:e n9/abn@elV.let hyl acetate =

IH NMR (400 MHz, CDCls) 117.91 (d,J = 8.3 Hz, 2H), 7.34 7.21 (m, 7H), 4.24 (s, 2H), 2.39 (s, 3H).

1€ NMR NHz, DIC97.3, 14420,5219£29828184.128.77, 126. 8,

1,-Ri phengode@d’an

38 mfwhistoel i d, 9%y i €Il dl:en? : penti/aln@edllet hyl acetate =

IH NMR (700 MHz, CDCl;) i8 . 0 J=( &, O Hz, J2HY, 47 HEZ5 JEHY, 87 H&5 (t,
2H), T=32.6tHzj72H),(m, 28H), 4.28 (s, 2H).

13C NMR (176 MHz, CDCl3) i197.6, 136.6, 134.6, 133.2, 129.5, 128.7, 128.7, 128.6, 126.9, 45.5.

1-( 4t ebut yl )-Dohtreenryy 1)-e n(@-3n

38. 3whnigtoel i d, %y i &€ll dl:eni6 penfi/abn@edllet hyl acetate =

H NMR (700MHz, CDCl3) i7 . 95J=( &, 1 Hz, J=H)8, 17 H&G§ J2HY, 57 H21 (t,
2H), W=27.6dHz, J2ZHY, 67H24 (@Q#), 4.25 (s, 2H), 1.32 (
BCNMR (176MHz,CDCl3)il 97 . 26, 156.93, 134.83, 134.06, 129.49
45.48, 35.15, 31.11.

Et
1-(4t hyl| pRipdreynly)ile n@4ah

43 mMgWhi t eysedld,El uent: penf/@ngedlet hyl acetate =
IH NMR (700 MHz, CDCls) 11 7.94 (d,J = 8.3 Hz, 2H), 7.31 (t) = 7.7 Hz, 2H), 7.29 7.21 (m, 5H),

4.25 (s, 2H), 2.69 (q) = 7.7 Hz, 2H), 1.24 () = 7.7 Hz, 3H).

13C NMR (176 MHz, CDCl3) 1197.3, 150.2, 134.8, 134.4, 129.5, 128.9, 128.7, 128.2, 126.8, 45.5, 29.0,
15.2.

MeO
1-(4net hox y-phlearyy {l-e n@a8n
34mg, White 7sP.l i EIl, ugnte!l dpeni/abn@ell.let hyl acetate =
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H NMR (400 MHz, CDCl3) t17.99 (d, J = 8.9 Hz, 2H), 7.347.21 (m, 5H), 6.92 (d, J = 8.9 H2H),
4.23 (s, 2H), 3.85 (s, 3H).
13C NMR (101 MHz, CDCl3) 11196.2, 163.5, 135.0, 131.0, 129.7, 129.4, 128.7, 126.8, 113.8, 55.5, 45.3.

I-(4odopfphghyilen@sen

25 mgwhistoel i d3 %y i €ll di:ent : penf/abngel/let hyl acetate =

'H NMR (400 MHz, CDClz) 67 . &Q)=( 8. 5 Hz, J=H)8, 57 .H&Z9 J2dH)y, 17H21 (1t
2H) ,17.2® (m, 3H), 4.22 (s, 2H).

C NMR (101MHz,CDCl3) i1 96 . ®.,D3153. 8, 1344,1,82181®@.704 015129 . 45 .

I-(4€hl or o-pphleayy il h@aAn

3&@mgwhistoel i d, % i &€ll di:en83 penfi/abndebdilet hyl acetate =

IH NMR (700 MHz, CDClz) 17 . 9 40=( @, 2 Hz, J=H)8, 27 .H&2 J2H)Y, 57 H23 (t,
2H), 7W=29.@dHz, 3H), 4.25 (s, 2H).

BBC NMR (176MHz,CDCI3) 14196 . 4, 139.6, 134.9, 134.2, 130.1, 129

PhO
1-( 49 henoxyphreanyile n@ahn

49 mwhistoel i dB&A.d:El uent : penf/abnged/let hyl acetate =

IH NMR (700 MHz, CDCl) 17 . 9d8=( 8. 9 Hz j7 285, (m, 4BH)7 . 67 .84, (2H) ,
7.27. 21 (m, B=H)7. 47 .HZz9, (&#HY, 57 H@5 Jg#HB, 96 HZ7 QdH), 4.2
2H) .

3C NMR (176 MHz, CDCIls) 11 96 . 2, 162. 1, 155. 4, 134. 8, 131.2, 13
124.7, 120.3, 117.3, 45. 4,

PhS
2phed-¢f4 phenyl t hi eom@®Ony !l ) et han
49mgwhide] i yB&.d:El uent: pent/@ndedlet hyl acetate =

!H NMR (700 MHz, CDCla)ti7 . &6)J=( 8. 2 Hz j72#5%, (m, 52+)3. 6, 38. 2 qgHz,
3H), 9=3D. 6tHz, J2HY, 37H24 JgHB, 27 HE8 &), 4.21 (s, 2
13C NMR (176 MHz, CDCI3) i1 96 . 6, 145. 2, 134. 6, 134. 1,2813%3.8, 13
128.7, 127.3, 126.9, 45. 4.

HRMS (TECBH) : m[ MEH] c d2b:17083r0 5C ;0 9f9BwWrbd .0 9 9 5
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1-( 3-<dé4met hy-P-phemyilon@ap

41 mgwhistoel i d9 2y i €lldiient: pent/@ngedlet hyl acetate =
'HNMR (700 MHz, CDClz) 47 . 79 (s, J=H)7,. 17 .Hiz4, X3dHY, 6 7H30 RH), 7. 2
J= 7.6 Hz, J2HJ,27H23 JEHY, 87H9 (@), 6H)24 (s, 2H), 2
3C NMR (176 MHz, CDCl3) 1197 . 6, 142.8, 137.0, 134. 9, 134.6, 12
126.5, 45.4, 20.1, 19. 8.

S8
Me

1-( 2<dd4met hy-P-phemyild n@ial

33.mMgcol or )] epiddod IEI uent : penf/@ngel.let hyl acetate =
H NMR (700 MHz, CDCls) i 7.67 (d,J = 7.8 Hz, 1H), 7.30 (t) = 7.7 Hz, 2H), 7.22 (d] = 8.3 Hz,

3H), 7.08i 7.02 (m, 2H), 4.19 (s, 2H), 2.44 (s, 3H), 2.33 (s, 3H).

13C NMR (176 MHz, CDCls) 1 200.7, 142.1, 139.3, 134.9, 134.5, 133.0, 129.5, 129.4, 128.6, 126.8,
126.3, 48.1, 21.6, 21.4.

1-( 2dbmet hyP-phemyild n@a§

39 m@whistoe] i dB&d.d:El uent : penf/abnged/let hyl acetate =

H NMR (700DQWHz7s511Hd) J=773@ Mz j72%), (m, 28BH), 7.16 (
7.0 Hz, 1M)7.7.H&,(dH), 4.19 (s, 2H), 2.38 (s, 3H),
'€ NMR (176 HMWHz20CDE€)] 137. 7, 135. 3, 135. 1, 134.6, 1
126.9, 48.4, 21.0, 20.38

1-( 3-d 4 me t h o x2rpphheennyyil-e) n(@-2 B

40mByel |l owyB8@d.dEl uent: penft/abn@elilet hyl acetate =

H NMR (700DQY#Hz7 dg8 T[T.9 Hz, JEH), 17 Hx§ JtH)y, 57H22 (t,
2H), 7W=27.G6GdMHz, J2H)Y, 27 H24 J-H)8, 46 H&7 @A, , 4.24 (s,
3H), 3.91 (s, 3H)

13C NMR (176 MHz, CDCIls) it 196 . 3, 153. 3, 149. 1, 135. 1, 129.8, 1
110.0, 56.1, 56.0, 45.2.
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1-(3-acetyt4-methoxyphenyl2-phenyletharil-one (1-14)

22mOwhistoel i d4 Poyi €lldiient : penf/abnged/let hyl acetate =

'H NMR (700 MHz, CDCls) i 8 . 432.4(Hd, 1H), 8.17 8.13 (m, 1H), 7.31 (i) = 7.6 Hz, 2H),

7.27 (d,J= 7.4 Hz, 2H), 7.24 (1) = 7.2 Hz, 1H), 7.03 (d] = 8.8 Hz, 1H), 4.26 (s, 2H), 3.98 (s, 3H),

2.62 (s, 3H).

3C NMR (176 MHz, CDCls) Gt 198 . 7, 195. 9, 162. 4, 134.5, 134.3, 1
126.9, 111.8, 56.0, 45.3, 31.8.

HRMS (ESI-TOF) m/z: [M+Na]* Calcd. forCyi7H160sNa 291.0992 found:291.0985

2met h'sxhenyl-lnerz ydilhr i | e

36 .mgwhistoel i d7 20 i &€ll dicent : penf/abnged/let hyl acetate =

H NMR (700DCIyHz8 d3d=2 2.2 Hz 81HY, (&, 2AH)7 . 5 .BB, (2H) ,
7.270=(@d,5 Hz, JEHyYy, 77H24 JegdHp, 87H@2 @q#), 4.22 (s, 2H)
3C NMR (176 MHz, CDCls) it 194 . 5, 164. 3, 135. 2, 132 .1%5 133.9, 1
111.3, 102.3, 56.6, 45.3.

HRMS (ESI-TOF) m/z: [M+H]* Calcd. forCi6H14NO, 252.1019 found:252.1013

1-(2dBhydr ob-én2phenagile n@ah

40m@yel bolwi d,6% i &€lldi:eng : penf/abngdel/.let hyl acetate =

IH NMBOO( MBDRC))U7. &89 (1H), 7.86 (dj7J26 @8ma4 SH), 16)79 7(
8.4 Hz, 1H), 4.64 (t, J = 8.8 Hz, 2H), 4.21 (s, 2H)
13C NMR (101 MHz, CDCl3) G 1 9164.51135.1, 130.7, 130.0, 129.4, 128.6, 127.8, 126.8, 125.9,

109.0, 72.2, 45.3, 29.0.

o) Me:@\)\Bn
Meo)§<\/\o Me
met By 2-d bme-d-hyhenyl acety i mee mo X Wyt anoat e
57m8whistoel i d7 % i €ll di:ent : penf/abnBef/let hyl acetate =
H NMBOO( MERCls)ii 8d22 2.2 Hzi81H8, (®, 2a-H)7 . 57 .83, (2H) ,
7.20=(@,5 Hz, JEHY, 77H24 JeddB, 87H@2 @q#), 4.22 (s, 2H)
13C NMR (101 MHz, CDCls) i 194 . 5, 164. 3, 135. 2, 134. 9, 133.9, 1

111.3,102.3, 56.6, 45.3.
HRMS (ESI-TOF) m/z: [M+H]* Calcd. forC2sHz104 383.2217 found:383.2243
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(B9 B38483met h-bametRYyPhenyl-aacet )9, 11 ,-dle2c, alldyFllrdo 15, 16
cycl ogpphtalanid h(é-rp

37mBwhistoel i d4 Poyi €lldiient : penf/abngel/let hyl acetate =

'H NMBOO( MEDCl)u7. 65 (LH)7. Z6 3(lm, 2AH)7. ¥ .R2, (IH), 6.67
4.29=(ad, 7 Hz, 2H),7123.888 ((m, 23+8Y, 24,5%2.H)1 (2m,244H) ,
1.98B.90 (m,illH)2, (Im,646H), O0.89 (s, 3H).

13C NMR (101 MHz, CDCl53) 1 220.6, 19%, 1567, 143.1, 135.5, 133, 129.7, 128.3, 128.1, 1%.

1256, 111.8, 5%, 504, 50.1, 8.0, 438, 38.2, 35.8, 35, 29.9, 26.3, 2B, 216, 13.8.

Me OMe
Me O

met B4 sob3Itpyhheny |l acet yl ) glhlednyl ) propanoat e
34mfcol or l,esysb@.idl:El uent : penf/abn@el/.let hyl acetate =

H NMBOO( MEDRC)5)uU7. M5 (I = 2. 0i7Hz2,7 1(Hv,) 737H)8,4 (Tm,263 H) , 7. 1
(d, J £HY,94H28 (s, 2H), 3.73 (q, J = 7.2iHz, 1H),
1.67 (m, 1H), 1.50 (d, J = 7.2 Hz, 3H), 0.80 (d, J

13C NMR (101 MHz, CDCl3s) 11 202.1, 174.7, 14@, 138.7, 137.8, 134.3, 132.1, 189129.7, 128.6,
1274, 126.9, 52, 49.2, 44.9, 42.130.0 22.4, 18.5.
HRMS (ESI-TOF) m/z: [M+H]* Calcd. forCz:H2703 339.1955 found:339.1963

(R 89 ROR3BS4RFLO -dlidme-1 ff §-b-met hy l-hyelp)t an

2,3,4,7,8,9, 10 ,-tlelt, rla2d elld3a yilgdld ohbibe mitda [@3Wtl h rmert h-B x y
(dhenyl acet(ly2lp) benzoat e

89 mdgwhistoel i d7 Qyi €ll dicent : penf/abnBef/let hyl acetate =

'H NMBOO( MEeDCls)i 8ddg#4A Z.4 Hzj81M9,(®,.ITEH)9, (m,352H), 7. 2
i7.21 (m, 3H)8. $.H9ADAJ5.UHY ,(H,.i46H)0, (4m,9201H), 4. 25 (s,
3H) ,i2.463 (m,il21)6, (2n,073 H8)9, (Im,9HBL H)0, (Im,8BL H)0, (Im,7 9

1H) ,i711.464 (m,il16.H7 (1m,434.H)0 (1Im,2862.H)8 (Im,185H), 1.07 (
1.06.98 (m, 3H)6. D.MW2/0(3I%Y , (0, 8®H), O0.69 (s, 3H).

13C NMR (101 MHz, CDCl5s) Ui 1957, 164.6, 162.6, 139.6, 134.6,4.8, 132.7, 1291, 128.8, 128.7,

126.9, 122.8,120.7,111.8, 74.9, 56.73566 2, 501, 45.5, 42.3, 38, 39.5, 382, 371, 367, 36.2, 35.8,

32.0, 31.9, 283, 28.0, 27, 24.3, 23, 229, 226, 211, 194, 18.7, 11.9.

HRM S (ESFTOF) m/z: [M+H]* Calcd. forCassHseOs 639.4408 found:639.4411

{12



4-(4dPhenyl acetyl )phefl@dy) phenyl benzoat e

63 mgWhi te so1&d, Ehyuehtd: penti At@del.let hyl acetate =
'H NMR (400 MHz, Chloroform-d) 1 8.21 (d,J = 7.4 Hz, 2H), 8.01 (d] = 8.9 Hz, 2H), 7.65 (i) =

7.4 Hz, 1H), 7.52 () = 7.7 Hz, 2H), 7.3% 7.29 (m, 2H), 7.28 7.22 (m, 5H), 7.11 (d] = 8.9 Hz,

2H), 7.02 (dJ = 8.9 Hz, 2H), 4.24 (s, 2H).

13C NMR (101 MHz, CDCl3) i196.2, 165.2, 162.0, 152.9, 147.5, 134.7, 133.8, 131.4, 131.0, 130.2,
129.4,129.3,128.7, 128.726.9, 123.3, 121.2, 117.3, 45.5.

HRMS SITEOFm/:f MH]*Cal c d2H2040t10 9C ;X H34 @ 9 .3.5

o. 0 %
g
%o
§ )
A (o]
H

4-(4Phenyl acetyl)phenoxR Bh&inmé-2dydbi clycl ofl-2. 2. 1] hep
yl ) met hankxl f onat e

86 m@col ooillegB&8M.d.EIl uent : penfi@h6//let hyl acetate =

IH NMR (400 MHz, CDCl;) i8 . Wl)=( 8. 9 Hzj72H9,(m,.i1Fe4H)1L, (M,29B8H), 7.C
(dd= 9.0 Hz, JxH)8, 87 .HEQ 2dH,) , I= 245 .(66,H2,H)L HIK..8. A, ( «
Hz, 1H)2. 429. 6(3m,i21.HB)6, (2m,4 8L H)3, (2m,183+).1B 1HZz9,8 1 H),, 1. 77
i12.70 (m,711HY2, (Im,520H), 1.16 (s, 3H), 0.92 (s, 3H).
3C NMR (101 MHz,CDClg)i2 1 4. 1, 196. 2, 161. 4, 154. 3, 145.3, 13
126.9, 123.9, 121.2, 117.7, 58.@29.%8.0, 47.7, 45.5,
HRMS SFTEOFm/:f MH Cal cdsb:O85 1 €. T HIGH9. 1840.

o
HO |
o

1-(44ydr oxyphe r2gpxhye)np Hleemy@ia)R

43mg, White 7sko.] i El, ugnte:!l dpenti@hé//let hyl acetate =

IH NMR (400 MHz, CDCl) 7 . 9d7=( 8. 8 Hz j72HMH8§ ,( Mm,.1FAHR)2, (Mm,28 H), 6. ¢
i6.89 (m, 4H), 6.83 (d, J = 8.9 Hz, 2H), 5.81 (s, 1
B3C NMR (101 MHz,CDCl3)i1971®3. 21, »38134131530129.4, 128. 7, 12
121.97 116.4, 45. 4.

HRMS SITEOFm/:Z MH Cal cd2thiNafB 20 . ,GDUBA7. 098 2.

{13



1 -®2pt ol y Hen@ah

44 mdgwhistoel i dP@&d.d . El uent: pent/abngel/let hyl acetate =

!H NMR (400 MHz, CDCls) i 7 . 948.2(Hd, 2H), 7.24 (d] = 8.1 Hz, 2H), 7.17 7.10 (m, 4H),

4.21 (s, 2H), 2.39 (s, 3H), 2.31 (s, 3H).

3C NMR (101 MHz,CDClz)i 197 . 5, 143. 97,1298,3%.3,429.3, 1338, 48.217, 1 3 1 .
21.1.

2-(o-t 0 lF1y(g-t) o eyt | Rleom (8-2)°

41 mgwhistoel i d9 2y i &ll dicent : penf/abnged/let hyl acetate =

!H NMR (400 MHz, CDCl) i 7 . 9#8.2(Hd, 2H), 7.28 (d] = 8.0 Hz, 2H), 7.22 7.12 (m, 4H),
4.29 (s, 2H), 2.43 (s, 3H), 2.27 (s, 3H).

13C NMR (101 MHz, CDCl) 4 197 . 2, 144. 0, 136. 9, 134. 4, 133.

126.1, 43.4, 21.7, 19.8.

2-( ®net hox y-p(p-e o heyt )hleom (@-3) °
35mécol ooilley¥&I.d:EIl uent : penf/abngel/.let hyl acetate

H NMR (400DCIHW#Hz7d96 §.3 Hzj72H6, (M, 32H)7. &.18D, (HH) ,
6.829=(2.,0 Hzj618),(®, 86H), 4.27 (s, 2H), 3.83 (s,

13C NMR (101 MHz, CDCl) 4 197 . 2, 159. 8, 144. 0, 136. 3, 134.

112.3,55.2,45.5, 21.7.

2-(4t ebut yl )-P(ptealyy I}Doent(@dp n
34mcol or ) epB8ddodIEl uent: peni/abndellet hyl acetate
IH NMR (400 MHz, CDCls) 11 7.94 (d,J = 8.3 Hz, 2H), 7.37 7.33 (m, 2H), 7.26 (d] = 7.9 Hz, 2H),

7.21 (d,J=8.2 Hz, 2H), 4.24 (s, 2H), 2.41 (s, 3H), 1.31 (s, 9H).

13C NMR (10IMHz, CDClI3) 1197.5, 149.6, 144.0, 134.2, 131.7, 129.3, 129.1, 128.8, 125.6, 44.9, 34.5,
31.4,21.7.

HRMS (ESI-TOF) m/z: [M+Na]* Calcd. forCi9H2:0Na 289.1563 found:289.1567

{14



2(4 1 uor o-p(pte mlyy FDoent@BR n

24m@gwhistoe] i db&8d.d:El uent: penfi/abngelllet hyl acetate
'H NMR (400 MHz, CDCl3) 11 7.90 (d,J = 8.3 Hz, 2H), 7.26 (d] = 8.0 Hz, 2H), 7.24 7.19 (m, 2H),
7.00 (t,J = 8.7 Hz, 2H), 4.23 (s, 2H), 2.41 (s, 3H).

13C NMR (101 MHz, CDCl3) 1197.1,161.9 (dJ = 245.0 Hz) 144.2, 134.01.31.0 (dJ = 8.0 Hz) 130.4
(d,J=3.3Hz) 129.4,128.7, 115.(d,J = 21.5 Hz) 44.4, 21.7.

9F NMR (376 MHz, CDCls) ii-116.2.

2-(4 hl or o-p-(p-e aly ¥ )-Toent@6H n

46 mgwhistoel i d9 By i &ll dicent : penf/abnged/let hyl acetate
IH NMR (400 MHz, CDCls) i7.89 (d,J = 8.2 Hz, 2H), 7.31 7.23 (m, 4H), 7.18 (d] = 8.4 Hz, 2H),

4.22 (s, 2H), 2.40 (s, 3H).

13C NMR (101 MHz, CDCl3) 1196.8, 144.3, 133.9, 133.2, 132.8, 130.9, 129.4, 128.8, 128.7, 44.6, 21.7.

2-(4-bromophenyh1-(p-tolyl)ethan1-one(2-7)* *

53 m@whistoel i d9 2y i &€ll dicent : penf/abnged/let hyl acetate
H NMR (400MHz, CDCl3) 1i7.90 (d,J = 8.3 Hz, 2H), 7.44 (dJ = 8.4 Hz, 2H), 7.26 (d) = 8.1 Hz,

2H), 7.14 (dJ = 8.4 Hz, 2H), 4.21 (s, 2H), 2.41 (s, 3H).

3C NMR (101MHz, CDCls) 1196.7, 144.3, 133.9, 133.7, 131.7, 131.3, 129.4, 128.7, 120.9, 44.7, 21.7.

2-(3-bromophenyh1-(p-tolyl)ethan1-one(2-8)* 2

57.0mg, white solid, yield:99 %. Eluent: pentane/ethyl acetatd/o to 20/1.

IH NMR (400MHz, CDCl3s) i 7.89 (d,J = 8.3 Hz, 2H), 7.41 (s, 1H), 7.407.34 (m, 1H), 7.26 (d] =

8.0 Hz, 2H), 7.18 (d) = 5.1 Hz, 2H), 4.21 (s, 2H), 2.40 (s, 3H).

13C NMR (101 MHz, CDCls) Ui 196.5, 144.3, 137.0, 133.9, 132.6, 130.1, 130.0, 129.5, 128.7, 128.2,
122.6, 44.8, 21.7.

{15



2-(4-(methylthio)phenyh1-(p-tolyl)etharl-one(2-9)

23 mOwhistoel i d4 By i €lldiient : penf/abngel/let hyl acetate =

'H NMBOO( MHz ,)uZD@D=(8.2 Hzj72H3,(m.i1ZIH)7, (m,213H), 4.2
(s, 2H), 2.46 (s, 3H), 2.40 (s, 3H).

13C NMR (101MHz, CDCl3) 1197.2, 144.1, 136.8, 134.0, 131.6, 129.9, 129.4, 128.8, 127.0, 44.9, 21.7,

16.0.

HRMS (ESI-TOF) m/z: [M+H]* Calcd. forCieH170S257.0995 found: 257.0997

OCF,

I-pt ol2(H)t ri fl uorometHhonr@WWphenyl )et han

35m@col or ) epgB@®dodIEI uent : penf/abn@el/.let hyl acetate =
IH NMR (400 MHz,C D G)Ii7.91 (d,J = 8.3 Hz, 2H), 7.29 7.25 (m, 4H), 7.17 (d] = 8.8 Hz, 2H),

4.26 (s, 2H), 2.41 (s, 3H).

3C NMR (101 MHz, C D G) 11 196.7, 148.1, 144.4, 133.9, 133.4, 130.9, 129.5, 128.7, 122015 @,

J=256.9 Hz)44.4, 21.7.

F NMR (376 MHz, C D G)Ii-57.8

HRMS (ESI-TOF) m/z: [M+Na]* Calcd. forCieH13F:0,Na 317.076Q found:317.0761

CFs3

1-(p-tolyl)-2-(4-(trifluoromethyl)phenyl)ethaii-one(2-11)

42 mBwhistogl i dir@d.d:El uent : penf/abnged/let hyl acetate =
H NMR (400 MHz, CDCl3) 11 7.92 (d,J = 8.3 Hz, 2H), 7.59 (d] = 8.0 Hz, 2H), 7.38 (d] = 8.0 Hz,

2H), 7.28 (dJ = 8.0 Hz, 2H), 4.33 (s, 2H), 2.42 (s, 3H).

13C NMR (101 MHz, CDCl3) 1196.3, 144.5, 138.8, 133.8, 130.0, 129.29.2 ¢, J= 32.3 Hz) 128.7,

1255 ¢,J=3.9 Hz) 124.2 ¢, J= 273.8 Hz) 45.0, 21.7.

%F NMR (376 MHz, C D G)Ii-62.5.

HRMS (ESI-TOF) m/z: [M+H]* Calcd. forCiH14F30 279.099; found:279.0996

{16
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Me I

2-(naphthaler2-yl)-1-(p-tolyl)ethan1-one(2-12)°

43 mgwhistoel i yB&84.d El uent: penf/abngell.let hyl acetate
'H NMR (400 MHz, CDCls) i 7.95 (d,J = 8.3 Hz, 2H), 7.80 (tJ = 9.2 Hz, 3H), 7.72 (s, 1H), 7.47

7.39 (m, 3H), 7.25 (d] = 8.0 Hz, 2H), 4.43 (s, 2H), 2.40 (s, 3H).

13C NMR (101 MHz, CDCls) i 197.4, 144.1, 134.1, 133.6, 132.4, 132.4, 129.4, 128.8, 128.3, 128.1,
127.7,127.7,127.6, 126.1, 125.7, 45.7, 21.7.

Me

2,-Q1-pBeny!l e(e d by bIoant MEB)A

34 m@whistoel i d5 Pyi &€ll dicent : penf/abnged/let hyl acetate
H NMR (400 MHz, CDCls) i 7.89 (d,J = 8.3 Hz, 4H), 7.26 7.21 (m, 5H), 7.19 7.10 (m, 3H), 4.23

(s, 4H), 2.40 (s, 6H).

13C NMR (101 MHz, CDCl3) 1197.2, 144.0, 135.1, 134.1, 130.6, 129.3, 128.9, 128.8, 128.0, 45.3, 21.7.

1-(pt o - 2(4)i ny | p helroyni(@l4t h an

34 m@whistoel i d7 &y i &€ll dicent : penf/abnged/let hyl acetate
IH NMR (400 MHz, CDCls) i7.91 (d,J = 8.2 Hz, 2H), 7.36 (d] = 8.1 Hz, 2H), 7.26 7.20 (m, 4H),
6.751 6.62 (m, 1H), 5.77 5.66 (m, 1H), 5.26 5.17 (m, 1H), 4.24 (s, 2H), 2.40 (s, 3H).

13C NMR (101 MHz, CDCls) i 197.2, 144.0, 136.5, 136.2, 134.4, 134.1, 129.6, 129.3, 128.8, 126.5,
113.7,45.2, 27.

HRMS (ESI-TOF) m/z: [M+H]* Calcd. forCi7H170 237.1274 found: 237.1274

2-( per f | u elipst pohl eynl y)-beht(@nl

54 m@whistoe] i gPb&d.dEl uent: penfi/abngel/let hyl acetate
IH NMR (400 MHz, CDCls) 117.94 (d,J = 8.0 Hz, 2H), 7.32 (d] = 8.0 Hz, 2H), 4.38 (s, 2H), 2.45 (s,
3H).

13C NMR (101 MHz, CDCl3) 1i192.5 146.6,145.0, 144.1, 141.7138.7, 13&, 133.2, 12%, 128.4,
108.7(t, J=20.7 Hz) 32.4, 21.7.

19F NMR (376 MHz, CDCls) 1i-14227 -1425(m),-1557 (t, J = 20.8 Hz);16267 -162.8 (m).
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7. Copy of'H and 13C NMR Spectra of Products

H NMR (400 MHz, CDCl3) 1-1
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H NMR (700 MHz, CDCl3) 1-2
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H NMR (700 MHz, CDCls) 1-3
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H NMR (700 MHz, CDCls) 1-4
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H NMR (400 MHz, CDCls) 1-5
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H NMR (400 MHz, CDCls) 1-6
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H NMR (700 MHz, CDCl3) 1-7

S¢v—

vo'L
9¢'L
[49
€€
ye'L
4
V'L
¥6'L
mm.nv.

2Ly J
9z L~ lwwl@m.
AN |
mm.q =00
veL |

A AT =gy
evs/ i

¥6° L~

J
6.7 - dﬂq
|

7312 7.1

8.0 7.9 7.8 7.7 7.6 7.5 1.4

L

r1 (ppm)

——

—— 1002

— EANA

/86T
7 oz

=00'¢|

f1 (ppm)

13C NMR (176 MHz, CDCls) 1-7

96y —

k43
8'8zlL
0'6zh
v'6ch
L'0EL

N.vm_.k\
m.vm—\
9'6EL

Y961 —

[0 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

20 210 200

f1 (ppm)

{25



H NMR (700 MHz, CDCls) 1-8
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H NMR (700 MHz, CDCl3) 1-9
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H NMR (700 MHz, CDCl3) 1-10
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H NMR (700 MHz, CDCl3) 1-11
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H NMR (700 MHz, CDCl3) 1-12
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H NMR (700 MHz, CDCl3) 1-13
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H NMR (700 MHz, CDCl3) 1-14
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H NMR (700 MHz, CDCl3) 1-15

66°€—
cevr—

[40
0L
vl
SZ'L
9¢'L
LTl
[49
gL
ve'L
61°8
0c'8
1e'8
T4
4]
€28

WA
€0
vZ'L
sz'L
9z L+
17 1%
wm.@
£eL
veL

618
0c'8
(¥4]
4]
44
€8

f1 (ppm)

MeO

JL.‘_/

f1 (ppm)

13C NMR (176 MHz, CDCls) 1-15

£Gy—

996—

£Z0L7
b
GGl

¢lel
6821
€62k
962l

6'€EL
6'vEL
¢'GElL

Eval—

Sv6lL—

f1 (ppm)
{33

MeO
T T T T T

20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20




H NMR (400 MHz, CDCl3) 1-16
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H NMR (400 MHz, CDCl3) 1-17
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H NMR (400 MHz, CDCl3) 1-18
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H NMR (400 MHz, CDCl3) 1-19
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H NMR (400 MHz, CDCl3) 1-20
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H NMR (400 MHz, CDCl3) 1-23
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H NMR (400 MHz, CDCl3) 2-1
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!H NMR (400 MHz, CDCls) 2-2

13C NMR (101 MHz, CDCls) 2-2
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