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1. General information.

All reactions were carried out using oveéned glassware and magnetic stirring under
argon gas unless otherwise statd®eaction temperatures ameported as the
temperature of the bath surrounding the vegsadlytical thin layer chromatography
was performed on silica gel aluminum plates witB34 indicator and visualized by
UV light (254 nm). Column chromatography was performed using32@0mes silica
gel. NMR spectra were recorded on AVANCE Il HD 400 MHzBruker AVANCE

300 MHz s @ghemitalrshiftei) areequated in ppm relative to TM8H)
and CFC4 (*°F). Coupling constants) are quoted in Hz. The following abbreviations
were used to show the multiplicities: s: singlet, d: doublet, t: triplet, g: quadrdgiet,
doublet of doubletm: multiplet. The residual solvent signals were used as references
(CDCls: Un = 7.26 ppm,ic = 77.00ppm or relative texternalCFCk, Urs = 0 ppm).
High-resolution mass spectrometry (HRMS) was carried out on a Waters Xe}¥& G2
QTof. IR spectra were recorded atvERTEX 70,the wave numbers of recorded-IR
signals are quoted in chm

2. Materials.

Anhydrous ethyl acénavpehwas (ExrntarmaDed ,f wo ml
sievesQ50Vappimnl abkelsed aiCPBlas pur c hEarserdgyf r om
Chemi c®Oer Lvdmndtaver e pur cAladreidc f r@©hhe mi c al L
the compounds were used as received unl ess
for hPati wlwerveessynt hesi zedlaccording to |

Li st of t hhe deri vatives
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3. General procedure for the synthesis of derivativedb-n, 1p-ac.

R? i S

Y mCPBA (1.2 equiv) N /A

R1_| J R'7 _— @/
T CH,Cly, rt, 20 h N

An odreide2ddL Schl enk tube equipped wwitthh a st
gui ndgl immpeo € qOi3-e hl or oper bmCi&AA8 % 6 mamo Id, X
equanwv@HhHCi(2ml.Jhe reacti on naitxotoumr e ewmpseldresattiurrree d
Arf 2rlhh. After reasvolionhioomplf eswattynatded NaHC.C
mi xXtur e ttohrees uniCiPdBlon & et he méextuwaet a@swi t h CF
(3 1 TITRemadganic phase wab sambiratddaNdCWas
(310mL)dried over Sanfhiyldaeomiesd cNeant r at ed under
pressure.e WwWaes rmpagiiduedhbymdtil aghaghy uonm s |
afford the corlresponding product

4. Purification and characterization of derivatives 1.

\Br

“T‘/
o}
e
3-bromoquinoline 1-oxide 1¢.On a 10 mmol scale4a. The product was purified by
flash column chromagraphy on silica gel (heightO2cm, width 3.5 cm, eluent:
petroleum ether/ethyl acetate, gradient::0065:1) as a white solid3g8%, 852.8mg).
Rr (petroleumether/ethyl acetate = 0:1):60. 'H NMR (300 MHz, CDC}) 8117
8.36 (m, 2H), 7.73 (s, 1HY,.691 7.46 (m, 3H)3C NMR (75 MHz, CDC}) 1 140.0,
136.6, 130.0, 129.8, 129.4, 127127.0, 119.3, 114.0R (KBr, cm?) n: 3413, 3054,
1657, 1554, 1493, 1424, 1354, 1310, 1264, 1213, 1143, 1077, 963, 905, 838, 760
HRMS (ESI) calcd for GH7BrNO™ m/z223.970§M+H]*, Found223.9711

Me
X
—
l}l+
O_

1f

5met hyl qu-orod®en &ddo | 2 Ghallhee, product was pur
flash column chromatogfOamhy wo.dbtms i leil ma@ ngel
petroleum ether/ethyllapbedsaal|di2igrimgd) ent : 1
Ri(petrol eum et Belr)20elHth.M MR3a0cOe t MH ZEli =EDED (

J= 8.7 Hz, JEH), 08 Hx1 JEH)S, 77 H&X4 @H)8. 77, 60 (

3



7.2 Hz, 1M) 6.0 Hz,(dH)§. 77, 268. | dHiz 1E1H), 2.
NMR( 75 MHz)d amal. 4, 135.0, 134.7, 129.4, 12
one carbonpwd®& KBreynGmwl10, 2964, 2915, 1565,
1405, 1296, 1231, 119HRMSEDY) to6BO@ OD2, C8°
m/1z6 0. PM5®] Fdw6rod 0765

@ﬁ
~
l}l+

O_

1j
5-nitroquinoline 1-oxide 1j. The product was purified by flash column
chromatography on silica gel (heiglt@m, width2.5cm, eluent: petroleum ether/ethyl
acetate, gradient: 100:0 tbl) as ayellow solid (11%, 100.4 mg). R (petroleum
ether/ethyl acetate = 0:1)30.'H NMR (300 MHz, CDC}) U 9J=9.GHz,(1H),
8.62 (d,J=63Hz, 1H), 8.56/ 8.38 (m, 2H), 7.86 (ddl= 8.7,8.1Hz, 1H), 7.53 (dd,
J=09.0, 63 Hz, 1H).*C NMR (75 MHz, CDCh) 6.0, 1424, 136.2, 1281, 126.6,
1264, 124.0, 1239, 121.0IR (KBr, cm*) n: 3416, 3102, 1568, 1518, 1396, 1344, 1261,
1197, 1130, 870, 784.

(@]

N

4
10-Z+

?\ /;

1r

7-nitroquinoline 1-oxide 1r. The product was purified by flash column
chromabgraphy orsilica gel (height @cm,width 2.5cm, eluent: petroleum ether/ethyl

acetate, gradient: 1@Dto 1:1) as ayellow solid @4%, 422.3mg). R (petroleum
ether/ethyl acetate = 0:1)30.'H NMR (300 MHz, CDC}) U 9J=2.BHz,(1H),

8.59 (d,J = 60Hz, 1H), 8.39 (ddJ = 9.0, 21 Hz, 1H), 8.05 (dJ = 9.0 Hz, 1H), 7.81
(d,J=84Hz, 1H), 7.50 (dd) =84, 60Hz, 1H)..*C NMR (75MHz,CDCk) U 148 . 3,
1412, 1368, 133.4, 130.1, 124.6, 124.4, 122116.9.IR (KBr, cm?) n: 3410, 3106,

3059, 1598, 1522, 1421, 1346, 1301, 1263, 1219, 1112, 1072, 1032, 901, 844, 796, 736,
626.

X

+ 2

Me N

NO, O
1w

7-met Byl t r ogutiroxaldvehlele 1pr oduct was puri fied

chr ommgataphy o(nhesiDghmtc a2Rigti,h el uent: pktrol eurm

acetat e, gr &d1l )e ryaesl IsGo@vd 204 Btlondp) +( @R r ol eum

et her/ et Wy ll)a'tl MMRx{8D6 MHz, CDC4) U 8J=556Hz,(1H),
S



7.89 (d,J = 8.4 Hz, 1H), 7.75 (d] = 8.1 Hz, 1H), 7.54 (d] = 8.7 Hz, 1H), 7.44 7.29

(m, 1H), 2.50 (s, 3H}3C NMR (100 MHz D MS 0)9, 187.31183%) 1313, 131.0,

130.3, 130.0, 128, 123.0,16.71 R K Br Yn: c 1834 9370 6 2145 31389, 1 431

135 826112 883838/HBRMS ESI ) c aHod@s' nf/&05C 0608
[ M+H] FRWrbd .06 18

5. General procedure for the synthesis of derivativeS.

> 7o

‘(Arz] 0 L AP
NN 1) EtOAC, i, 2h " 3Ny
LA, Z CFy ——————— (A
~7 °NT TH R 2) silica gel, rt, 1 h ~"">N ‘
| —
o 1

HO”™ R
1 2 3

An odreidégdl Schl enk tube equi ppedvivii(bt. 3 a st it
mmo | 5e qlu.i2{).@mo 1l ,e0qgua Bt OAR .mITh)he resulting r

was sdriagamdt e nupnedreatouarie2 h. Aftersirleiacd i geal c
(500wmg ) adtdneed niioxTthuer emdtxhteutriest r edbom t emper at |
for another 1 h. Theesolduentwawapuremoweedyby

chromatography oncesrrespogel ngopabtdorcd t he

6. Purification and characterization of derivatives 3.

2-(qui 29 Fl)(mt ol y |-)-eeBahfdhre product was purified
chr omgataphy on s Ddm,cawhobtl,h (el.euiegnhtt: 2yelt r ol eunmn
acetat e, gr dd:ienyaebld@Wi3® 48§ ) :( gRr ol eum
ether/ et g1 13 OMMRE 0O MH2U C®BC651H), 7.87 (
J= 8.4 Hz, Jx=H)9, 27 .H=m9 7(Ad,)1, ( &, 5B.H)9 (7m,283H) ,
6. 82)=( 8, 8 Hz, 1H), 6. 068 NMROOMHE),, HADAIO (s,
184. 1, 154. 0, 140. 7, 137. 8, 137. 0, 135. 9, 1
118.0, 8RR 6BrPmcmM418, 2915, 1626, 1546, 14
966, 826 HRMRESIHl&.alidldmfiZu62.C1226 [FMuh]d
262.1236.




lphe®2yQui 29l ) BT-chiblTrhe product was purified
chr omgataphy on s Ddm,cawhobtl,h (ell.euiegnhtt: 2yelt r ol eunmn
acetat e, gr d@d:ienyeaeb d@W7 M, 38(7ong ) (@R r ol eum
ether/ et hl@l 130ct OMMRI 00 MHZU1.DCA {H), 8.01
7.91 (m, 3AH)2Hz7.BHHY7Z.d&dD 6H)I,7.72.229d m, 1H), 6
(= 2Hz, 1H), .6€E0MMRGMHZz1LH)gDICBI41D4. 18 139.
137.8, 10364320B2ABL27. 6, 126. 6, P238BIFR 123. 3
( KBrH)nadms58, 2974, 2888, 1629, 1545,, 1451,
729, HBMR ESI ) caldi@mf»48 .CLM#H] FumBd .1076

4-(hydr-2xgqui 29l ) minyl ) Behrkeonptoduet was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euyn ed hetrdted ,h 10 r a Yyi eal sbtoakbi &iB & :m@ ) t. o
Ri(petrol eumeeaerlASHMONMRACO MH2U ILBC86 (
1H), 8=08.0dHAzBR.2647) ,( m,i 73 H)5, (7m,6 B=H)7,. 67 . 32
Hz, 1H) J=6992 Kd, 1HE, NMROMHZ ,s,ICE1)80. 8,
154.5, 143.7, 137.5, 137.0, 132.1, 131.3, 1
113. 3| RXKOBeram.n: 3416, 1628, 1581, 1550, 1417,
1108, 973, 853 HRMHBESI7THE 4¢ abl{@'nf/@&BFC1022

[ M+H] Found 273.1031.

2-(qui 29 F(rf t ri fl uorometfi-gl3)dpThheeny py ediuen wa
purified by f loagsrha pchoyl uomn scifllecimcnea wgpalinh( Hei g h-
el uent: petylol auent &t der4dreddy est mwold¥,0( 0 t o
39mg)(@Rrol eum et hdd:/le)t:HHYyANMREI.6 D aMeldd= CDCI
0 15s.,811H) J=88006 -7 .2649 ,( M, i 7FH)5, (Mm,6 B3H), 7
(ds 7.2 Hz, JtHY,26H388 (H¥%¥ K NERBI® (MH,3,1HK)D.CI
i6 3. s} NMRLOO MHRU CC®LCI8, 154.4, 143.0, 137
J= 32.0 Hz), 131.2J= 142.70. THz )1, 2 61=2842. 711, 2 B1.2”4z.JOq ,
123.5, 122 0 RKEAMBnaAmM426,22924, 1641, 1589,

1223, 1160, 1116, 10 &HRKRMSPIECSL6), c8Hi4e:MdO8 206r, C7 60
6



m/ %16.094% [FMuild 316. 0952,

1-(#et hy!l pRh(egnuyil+8g | ) B1-chieaT he product was puri f|
col umn c¢ hr onsatlaogeraa pgbeylm,o nnwebicdgntht 42 uent : petr
et heyrl/ egachet at e, $0 al) gablsal 98,50 Ing 0 R
(@trol eum et held / B Hy ON MRADt0a tMHZF CHBCb 4 (
1H), 7W=880z(,d,2H) J=87.H859 ( Hi)7,. 379. 54m,B73 H)4,

(m 3H),J=62982, (dH), 6. 089=(6H,z,1RH)I2 67Z.R7(d.,t,
Hz, H)NMROMHz, gDCI284D5 146. 9,3 1383589,13380.
12 . 127.5,5 1202%, 11283,.028 8BR &B5 1)8:8 M1 6,

2924, 2859, 1632, 148401, 11810, 1L¥MBMS 964, 8 :
(ESI) caphd@mf2%6.CLM8B] FRwred 1391

1-(4toutt yl )R2phbguayiyl ) el-chEffhe product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol eumaeethatré . etdndddil pynetl st odWB%,5 @ 1Bt 0 .
Ri(@trol eum et hao:/le)t: HWMRAAMMHAGEDES) =0 15. 65 ( s,
1H), 7.90 (dJ = 8.4 Hz, 2H), 7.61 (d] = 9.2 Hz, 1H), 7.54 7.42 (m, 5H), 7.23 (1)

=7.2 Hz, 1H), 6.84 (d1=8.8 Hz, 1H), 6.07 (s, 1H), 1.36 (s, 9 NMRL OO0 MHz ,
CDQGIuU 184401, BA3®B3 7D3 13599,121735)5.,1 2152.62, 123. "
123.24, 112889. 7, | RAKBr,Hhn3&h27., 2959, 1634, 15
1414, 118343, 1023, 9 HRMS38ERSBI,) 7chadt,&Ndréilar C
304. LM9B] FBWOMd .1706

I-(pentyl 2hgonyyl ) ert-chBegihe product was purif
col umn ocghrraopnhayt gen g iBleimgawb@mh dl uent : petr
et heyrl/ eadet at e, gi0ald) gabsa@alPDB,6Q Mo R

s7



(@t rol eum et hed/ BEOHY ONMRADtOA tMHZF CHBCb 4 (
1H), W=84Hz(d,2H) J= 79.50 HA|,7.1H9 ,( @, iBHNH)8, 7. 26
(m, 3H)J= 69.82 Hz, 1H)5( 068 H& ,( L HILHEY 2. 6
2HYL, #0. 30 4H), J=07..92a , ( BBH)NMRDMHz, {DCI

184. 2, 153. 9, 145. 7, 137. 8, 137. 2, 135. 9, 1
118. 0, 89. 6, 35. 8, REBrH)nessme.19, 222.15, 2B&£40Q.
1549, 1414, 1339, 118RRMR EBBcall b RfO0 B 2G3, 7 <
m/x18. L®¥M5B] FB8WUMBd .1859

1- (41l uorobgoyi2yl ) et-chBhfhe product was purif
col umn ocghrraopnhayt on siOlcim¢a whelinh( Beught: 2petr
ether/ et hyl acetate, ygerlasdawdrdg,5¢ MHPPe¢ O Rt o 3|
(@t rol eum et held/ BROHY ONMRADtOA tMHZF CHBCB1 (
1H), 7J958.(4d,d,5.6 Bz,92H)Hz |77 .5480 ((dM, 583H) , 7
i7.21 (m, X=H)8, 47 HkzQ JRtHY ., 26HB83 1% ,NMROO (s,
(376 MH2U-1CDEBE (NMROMHZzZ, gDCL83. 2d,J=164. 2 (
249. 0 Hz), 154.0J=13705Hz1361=20. ®3611z328 (4 _2(7d
123.7, 123.2, 12=2.221,. 01 1H/R)K, B r8)at. 630814 0(0d,, 297 3,
2922, 1627, 1594, 1501, 1415, &63@ARMS1149, 1
(ESI) caliENOM/@266C097% [FMukld 266. 0978.

I-(4hl orogiguy iyl ) sI-cnBehhe product was purif
col umn ocghrraopnhayt on s iOlcim¢a whelinh( Beught: 2petr
et heyrl/ eachet at e, $0 ad) gabsal 69,5 Y9 R

(@t rol eum et held/ BJOHY 0N MRADtOa tMeH 211 EC.DECS  (

1H), 7=88.@dHz, J2HpP, 27 HG67 (1M}, (m,.58BH), 7. 4
= 8.4 Hz,J2H.,0 7TH2,6J(HY,26H85 (HTY, 6K NBRO2 ( s,
( OMHz, gDCHL82. 7, 154. 1, 138. 2, 137. 6, 136.
127.69, 11233.. 3, 12XR KRBrnidsmi114,, 8390.560., 2923, 16
1547, 1487, 1413, 1334, 1214, 1LHRMS 1146,

(ESI) cali€NOMbe82C PHMBBI] FARBMd .0689
S8



1I-(dromop kR mqwli 29l ) pr-chBjihe product was purif
col umn ocghrraopnhayt on siOlcim¢a whelinh( Beught: 2petr
et heyrl/ eachet at e, $0 ad) gablsaWdD®B, 4G Mmoo ¢ R
(@trol eum et he®7/ kIHY 0N MRAOt0a tMeH 2111 B.DCA1  (

1H), 7=838.@8dHz, JZHP, 27 H&I7AdH3 ,(m, 6BH), 7.2
8.0 Hz, JEH), 86 HZ7 @QdHE, NGARDGIHZ s, S E) .

82. 8, 154. 2, 138. 7, 137. 7, 136. 5, 131. 5, 1
18. 2] R&K®B.rg)n:8sm02, 2973, 2890, 1630, 1575,
091, 1053, 100 2., HR3ME1LE S 18)3 0cG H{d®&d8 OF robérz 6

326. PU#H] F8BWLMBA3018

A

1-(4 di met hyl amd(ngou)iprhgel n)yst1chizkb THher oduct was
purified by f loagsrha pchoyl uomn sciflcimcnea wpalinh( Hei g h-
el uent: petrlolaecuem adteh e rgbrehtphiyeed tca WO :(® t o
57.5mg ) +.(@Rr ol eum et her1)5a Mg NMRE&®Q@ aMidz = CDCI
mi xture of 1 soOmetlbs ,AAQltH)0,J=880& .Hd, J1IH), 8. (
= 8.8 Hz, JEtHB, 87H2D7 @&y , ( M,.igULH)0, (/M,554H), 7
(= 8.0 Hz, JEHY,67H2y7 JEHP, 26 HZ7 JEH)B, 86. 71
Hz, 2H) J=6868 HHA, 1H), 6.00 (s, €C1NMR 4.61
100 MHEDPWiI xture of i so)mderl, 9 4r. a&bt,i 0185 .D:;,0.1% 6
153.2, 152.1, 148.0, 137.9, 136.3, 135.2, 1
127.4, 127.0, 126.1, 124.6, 122.9, 122.9,
40. 2,IR6BRBOYN68mM331050, 2918, 2858, 1599, 1447
953, 822HRWVMRESI§Ll&aHBD nf/&ze 1 CLMIBI] Found
291. 1503.




1-(4et hoxyRHgonypl ) pr-chl@lirhe product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euyn ed hetrdted h 40 r & Yyi eal sbtoak O% A Mm@ ) t. o
Ri(®trol eum et hao:/1e20: i HYONMRE @0 aME)iF LHBCH 3 (
1H), 7W=98.@dHz, JZHP, 27 HEZ370A#HY , (M. 5BH), 7.2
7.6 Hz, JEHB, 86 HZ5 JgdHHpP, 26 H&1 (@&H), 6.02 (s
3H}YE NMR1OO MH2UI C€CBEI 2, 161. 6, 153. 7, 137. 7
128. 4, 127. 5, 123. 4, 123. 1R KBEAr2nans 4217. 7,
2923, 2854, 1628, 15521, 14569, 18RBUS 71B2,5,6
(ESI) cahid@®nf/&®xF 8C117%6 [FMukld 278.1183.

1-(9henoxybgoyi2pl ) et-chidmThe product was pur
flash colaoagnaghy omgthei dhwa 2giddttmh El uent :
petrol euyn ed hetrdted ,h 50 r a jyi eal sbtoaw DW®B qQ :BQ ) t. 0
Ri(®trol eum et hao:/le)t:iHyON MEEt.@ O aME)F LBCH9 (
1H), 7W=96H.z(,d,2H) J=72H&2 (@Qdi)7,. 372. 5(7/m, B8BH), 7.2
= 7.2 Hz, JAdRHz,71H% ,J=t7/,0B6HZF dd4H) J=86..884 (d,
Hz, 1H), %% ONSMROMHz]lH¥ppDC182.2, 154.2, 141.6,
134131.1, 130.2, 129.5, 127.6, 126wmad9, 124.
carbon wer.¢ RokvBerrDinaBpd2erd 2969, 2923, 1642, 1
1336, 1211, 1143, HRMX ESBI7)2,c a8i280®" nffodr3 ,C 6 7 8
340. L B3®] FBwWrOd 1333

1-( 4 met hyl t h-2-(og wpihi2glyi)l B1-chi2mThe product was pu
by flash colgumphyghooamatiOcint,a wgsedlmh( hdd iugentt : 2
petrol euyn ed hetrdted h 20 r & Yyi eal sbtoaw DB & 18@ ) t. 0

Ri( pdteruan et her /16t b J0l'H aNMR4aDt0e MHAU ITHBC65 (
1H), W=88Hz(,d,2H) J=79.688 RaR7.14H29 , (7m,BR H)9

(m, ,318). 84 gd2 Hz, 1H), 6. 068 NBROMHY,, 2.53
cbgu 183.5, 154.0, 141.8, 137.8, 136.3, 13

123.2, 122.4,l RK8rHnsda225,30502.2974, 2912,
S10



1414, 1332, 1196, 1148, .HBRMS,ES962,ca882, fT
CikisNOSM/ 294 . PM4B] FRWOMd 0955

2-(qui 29 F)(mt ol yl-) @B dTenre product was purified
chromat ogr ap(htye idpmts i badm,hgeklluent : pydtrol eun
acetat e, 60t ®&0:i enyabdd@WioW¥,50 Ig) +(@Rr ol eum
ether/ et g1 13 OMMRI 09O MHU CBCVT11IH), 7.79 (
1H), W=76Hz(,d,1H) J=72H&3 UHY7Z. &8 3 H) ,J 7. 33 (t
= 7.6 Hzj7.14H0,(m, 2BH2Hz6. 8H) (d6. 07 (s, 1H),
'€ NMROMHZzZ, f£DC184.3, 154.1, 139.7, 137.9,
128. 1, 127. 5, 127. 3, 123.8, | R2K3B.r@)ncin2 3. 3,
3421, 2921, 2856, 1631, 155HRM3ESBB) d4d8BaId
forki®Om/262. LRM2%B] FRwmRd .1233

S(bydrdxgui 29l ) mi nyl ) Bphzenptodbet was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petroleum ether/ ethyl: ByedlhtoadviBadgd f mg) ent : 1
Ri(petrol eum et Werl2&HMONMRAXGEtMHZI =CBCT 6 (
1H), 8.22 (J=, 811) Hz8 . JEHMHY( @ 7HZ A JEHY,67HZD (
1H) , 7T7. 683 (m,i74.H)8 (Tm,35IH)9. .94, (dH), 6. 04
'€ NMROMHz, £WDC181.1, 154.4,33243,013133, 313
130. 4, 129. 1, 127. 7, 124. 3, | R2ZKBBr5)nicim 2. 0,
3428, 2971, 2919, 1639, 1557, 14HRMS 1342,
(ESI) capipo@O nf/zf 3C10272 [FMRtrkBld 102 6.

I-(®@hl orogiguy Ryl ) -t-chBegT he product was puri f
col umn ocghrraopnhayt on siOlcim¢a whelinh( Beught: 2petr
s11



et her/ et hyl acetate, ygerlasdiawsd,50 2 Ps ORt o 3
(@t rol eum et he® 7/ ®kIHYNOMRA40GMHZICOCY)= U 15. 69 (s,
1H), 7.92 (s, 1H), 7.81 (d,= 7.6 Hz, 1H), 7.66 (d) = 8.8 Hz, 1H), 7.58 7.31 (m,

5H), 7.26 (t,J = 7.2 Hz, 1H), 6.85 (dJ = 9.2 Hz, 1H), 6.01 (s, 1H$.& N MRI00

MHz , gbhCclL83. 7, 159. 6, 156 .74 ,1D,3 5132 9.,8 ,1 3172 8/., °
127. 6, 62 3233U2A281.9117. 8X.IIRIRBB8Yn:B8h1l 8,

2870, 1630, 1588, 1494, 1406, HRRIS&ESI 1207,
cal cOHfeoI™Im/282. 06810 [FMukld. 282. 0683

1-( et hoxyRHhgoyypl ) et-chigmThe product was pur
flash col umn ocnhroimaitoay 0gehy Wwibeitmphtel2ient :
petrol euy ed hetr d Bt h ady:r 1a)y iead sk toalv B%IL5 4 2§ ) .
Ri(®trol eum et hao:/1e20:HYyONMRE @D aME)F TLBC66 (
1H), W=68.8dHD|7413H)(,m73 ®&7AB)0, ( m7.2 67A2)0, ( m,

1H), 6=98.0dHz, JEHB, 86 H&Z4 (@dH), 6.0 (s, 1H
NMR(100 MHEHTI 184. 0, 159. 7, 154. 0, 141. 3, 1
127. 6, 123. 7, 123. 2, 122.3, | HIK®B.ri)ncini 8. 0,
3061, 3007,162940,153839,1491, 1426, 1333, 12
827, 7.HRMSE6BIBI ) c afidNdd* h/o278C 11786 [FM+uth]d
278.1184.

2-(qui 29 F)(m ol y I|-)-eI8 &le2n Thh.e pr oduct was puri fi
col umn ocghrraopnhayt on s iOlcim¢a whelinh( Beught: 2petr
etrh/ieet hyl acetdt &): lg)rpallscawd 8,406 0ng ) R
(petrol eum dtelHO=rYPEHHGNMREOOt aMHZD T CHsCH 2 (
1H), W=62Hz(,dA.HHB. 62 47TH)B7Z. (m5 4 H) , J=8B..B5 ( d,
Hz, 1H), 5.64 (&, NNMMRIOMHZ2. DC1I89. AH)1153. 6,
137. 7, 136. 1, 135. 7, 130. 9, 130. 8, 128. 7, 1
93.7,l REBBYn68M23, 2966, 2921, 1632, 1579,
1140, 1062, 96HRMPBES] ) 7688HANEBINB@62C1226

[ M+H] Found 262. 1233,
S12



F3C
3t

2-(qui 2R t ri fl uor omet A-g |1 JtpThheeny by ett he b wa !
puri fied by f loagsrha pchoyl uomn scifllecimcnea wgoalnh( Hei g h-
el uent: petroleum eB0Or2d ®1 hydlska@Weitdh t (e, gr a
45mg)(@Rrol eum et hda:/ 1e20:lHyANMRE 6D aMel®)= CDCI

0 15s,181H)7. 64 76m,i172H)8, (/Mm,6B6 R)6, (/M,7383L KM, 6

J= 9.2 Hz, 1 H)F, NMVR5D6 (MKH2A-5¢0&L NMRIDO

MHz, gbC187.6, §33.24.,0 1H2A).,7 (37J=1,1.D36¢z73, 1
131.2, 128.8, 128.3%2. 0 2HzJ)6,, 5126/.H¥ YE@,124. 1

272.0 Hz), 123.9, IIREB2YHn & B14.2%,, 131076.79,, 29932.3(
1632, 1590, 1547, 1412, 13136,6BRM#ESIIT113, 1
cal cHfFNONOX16. 0944 [FMukHld 316. 0948.

I-(2hl orogiguy Ryl ) -l-chBeuT he product was purif
col umn ocghrraopnhayt on s iOlcim¢a whelinh( Beught : 2petr
et heyrl/ eadcet at e, do:ad) gablsalw®bd,5@ g9 ¢ R

(pe ol eum et heB:/le)t:hlfd .NdsiRAC at MHZI CBLB6 (
1H), @W=69.RdHzi7.14H4 ,( M,.i8LB)7, (Mm,4A R)6, (MMm,34
3H), @&@=82. 8dHz, 1MHE K NMROWMHZz(,s gDICAB5. 9, 153. €
140.9, 137.3, 136.6, 131.1, 131.0, 130.2, 1
118. ®BR &KBrHhncn®427, 2923, 2856, 1632, 1585,
1145, 1045, HBRRSEST50cabE8BNMO2Z82C 0680 [ M+ H]
Found 282.0689.

1-(2net hoxyRHgoy¥®pl ) pr-chizvdb hhe product was pu
by flash colgumphyghooamatiOcinc,a wgsedlmh( hdd iugentt : 2
petroleum ether/ 2@0he0l: 13y eatsh taw P, Y4 @@ ) ent :

S13



R(@trol eum et haéO:/1e20: i HYONMRE¢ @0 aMEd)F THBC6 3 (
1H), 7=76.6dHz, JEHP, 27 H&I7@dH2, (m, 5BH), 7.3
= 7.6 Hz, JEHY, 27 H2460®#M3 , (™, 0ZH)8. &.182, (UH) ,
6.10 (s, 1HYE, NMRDMH¢s, g®B184.0, 187.9, 153
135. 9, 13B0829130.¥2235821233.520. 5, 118. 3,
551 R KBrhnsamo2, 3064, 2931, 2841, 2039, 19:
1074, 90HRMMES!| )6 5G8HN@ mi/ 27 8 CLMFH] Found
278..1180

1-( 3-ddmet hox2-phengy ) ) rt-chizwThe product was pu
by flash cogumphyghoamatiOcinc,a wgsedlmh( hdd iugentt : 2
petrol eurh eatcled ral/t eet, h y§:rla)dy asni a v ERNEOC: 0§ )t.o

Ri(pgeg ol eum et hes /1eI0BAHOINMRAODaM&lded CTBCH2 (
1H) ,717.46@& (m, B89H)8. 0.HA, dHY,67H22 JLH), 6.
= 8.4 Hz, J=H)8,. 86 .H%2 (1H,), 6.03 (s,!€C1H), 3.
NMR( OMHz, gbDCL84. 3, 153. 6, 151. 1, 148. 8, 1
127.5, 123.4, 123.0, 122.4, 11U9R RBr11dm5, 1
Yn: 3422, 3069, 2934, 2840, 1628, 1511, 141
6 3BBRM$ ESI )f copl:1®@ @& m/3x08. 1287 [FMukld 308.1290.

N

1-( benz[o, 349 20 >gaili 291 ) B-I-chleB3x T h e product wa !
purified by f loagsrha pchoyl uomn scifllecimcnea wgpalinh( Hei g h-
el uent: tpleenmr/odteluynl ed e t020tt &i,) y gatséd dailvcedd,t
31m@)w( pRtrol eum et Belr)B0elHh.M MR4a0cOe t MHZe, =CDCI
U 15s.,481LH)7. F5 6(4m, B=H)7,. 27 .HZ1i 6 (1619 , ( B, 9BH) , 6
(s, 2H), & 9AMRP®Hz 1HgWDC183. 7, 153.7, 149.5,
135.8, 134.5, 130.9, 127.5, 123.4, 123.0, !
| R KBrh)nems59, 2902, 1688, 1383, 1324, 1252,
817, 7HRMI6EBIAl ) cQHNDQ m/ozx92.  M&8] Found
292..0976
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I-( naphtlyd2)(equi 291 ) pI-chizyl 2 Trh.e product was pu
by flash col umn ¢ hgred ma(tiegmgahpthiyd bojn é&sli U e ncta:
petroleltbet bPyheacetlatb@: 1 yyyrea sbioad W5 & G D :
Ri(®trol eum et hao:/1e30: i HNMR @WMHAGCDES) =1 . 63 ( s,
1H), &=58.6dHz, JEHB, 47HBB7 2&4 ,( M,i7BH)9, 7. 63
(m, 6H)7.276. 3(Bm, 1D#H)8.8.82, (dHICNVMBI®S (s, 1
MHz,CDCk) U 188. 8, 153. 7, 139.9, 137. 6, 136. 3
127.6,126.4,126.2,125.8,125.4,12423.7, 123.3, 122.1, 118.1, 94.5K r,>cm

hYn: 037, 2932, 2863, 2740, 2675, 2492, 2308,
1326, 1188, , 1151, 1081, HRMF2ESI1968c,al &8d3,f c
CCHINOmM/298. 122% [FI@bkBld 12 3 4.

I-( napht2wyad2)equi 291 ) pr1-chldnThe product was pur |
flash colognaghy omat si0cma wiedttmh hei gent 2
petrolelet eyheacetlatb@: 1 yrea sbioad W5 & G D :
Ri(®trol eum et hao:/1e30:iHYONMRE @D aME)F TLHBCE 3 (
1H), 8.49 i/s831Km, &HQ9. Z.KBE(HHY, (M, 62 H) ,
7.8B%4. 19 (m, Jad=H)8,. 86 .HZO0, (1d4g , NMRO®H z(,s 4 DICH) .

ad 183. 6, 154. 2, 137.9, 137.0, 136. 2, 134. 4
127.0, 126. 8, 126. 2, 123 .18 KBRYn:&nB 412213,. 4,
3053, 1623, 1578, 1543, 1405, HRMSESI1186, 1
cal cbHfpbbOm/&298. 122% [FMuk]d 298. 1231.

e

~

"1 I
M 0e
3a

a

I-(py1ehR2) qui gl ) BT-chBeanda 0 h, TH® product was pu
by flash colgumphyghooamatiOcinc,a wgsedlmh( hdd iugentt : 2
petrol eurm atclteearatet, hyibadyebs aWwil2zeDT 08 )t .o
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R(pe ol eum et hes /19t BAHOINMRS OO atM&2deg CHBCT 4 (
1H), 8=89.8dHz|7.1H7 ,( B 3DK)0, (7,674 )6, (7m, 33
1H), @=88@.8dHz, 1HT, NBR/9S9 MHsz)li 1CH3®I. 9, 153. 5
137. 6, 137. 0, 136. 4, 131. 9, 131. 3, 131. 1, 1
125. 6, 125. 5, 125. 3, 125. 2, 124. 9] R124. 8,
( KBrHhnmadmlio0, 3041, 2922, 285 31,2 1176,3 01,1 4125, 4 89,6 6.
750, HRMS ESI| ) ECarli¥Omfd7r2. LBI8B] FBWMLd.139?2

3ab

2-(qui 29 F)(nt hi e3yH @ rer-chBeanb he product was purif
col umn ocghrraopndaytl oma gOeclm, ( hwebidgntht 42 uent : petr
etrh/eet hyl acetdte, 30grvdli maswddd, 20 0mg ) ¢ R

(@t rol eum et hed/ EROHYNMMR{40EMHz, tCBCE, mixture of
isomer,ratio=1:054 U 15. 16 (Js84H2 ®54H), 8.82(BIZ84Ha,,

0.54H), 8.13 (d,J = 84 Hz, 0.54), 7.89 (d,J = 8.0 Hz,0.54H), 7.84 (d,J = 48 Hz,

0.54), 7.781 7.73 (m,0.5MH), 7.71i 7.65 (m, 1H),7.647 757 (m, 2H), 7561 7.43

(m, 3H), 7.39 (dJ = 80 Hz, 1H), 7.26i 7.20 (m, 2H), 7.19 7.15 (m,0.54), 7.13i

7.07 (m, 1H), 6.81 (d) = 9.2 Hz, 1H), 594 (s, 1IHLE€ NMROO0O MHEPDCI

mixture of isomer, ratio =1:059u4 179. 2, 153. 4, 151. 0, 147 . ¢
137.3, 136.2, 136.0, 135.9, 131.2, 131.1, 1
127.6, 126.9, 123.6, 122wt weakho¥.¢Rlhad.ped
(KBrHn8m19, 3100, 292255285450862841835873:
18, 11104882, 1014, 9 HRMSIEE2S8,) 7dGadl,bl 6 thooz

254. DM3¥W] FRbmMd 0646

3ac

1-( b e bjztoHi e3yHB(nqui 291 ) Br-chBeanthe product was pu
by flash colgumphyghooamatiOcint,a wgsedlmh( hdd iugentt : 2
petrol euyn ed hetrdted h 10 r a& Yyi eal sbtoak®i W® @ :m@ ) t. o

Ri(pe ol eum et hed /1950 AHINMR 84460eMHa, CRCH)= G0 15. 37 ( s,
1H), 8.68 (d,J = 8.4 Hz, 1H), 7.97 (s, 1H), 7.88 (@i= 8.0 Hz, 1H), 7.60 (d] = 9.2 Hz,

1H),7 . BA. GM4H),7 . B2. B61H),7 . 2®B. (mM91H), 6.81 (d)=9.2 Hz,

1H), 5.96 (s, 1H)!3C NMR (100 MHz, CDCk) & 182.3, 153.4, 140. 4
S16



137.3,136.0, 131.0, 128.9, 127.6, 125.0, 124.8, 124.6, 123.5, 123.0, 122.4, 122.2, 117.6,
916.l R KBr)n68wm20, 3025,137618,131%596,1177, 1077
81457, 7.6{R6IY ES1 ) cQoHiNdS mb204. Q MEH] Found
304.0797

3ad
1-( 9net OyHE ar b-8y ¥ qui 291 ) l-chida.drhe product wa
purified by f loagsrha pchoyl uomn scifllecimcnea wgpalinh( Hei g h-
el uent: petrlolaecuem adteh e rgbrehtphiyeed tca WHBHO :(® t o
66mY ) g ol eum et he’ /1620 HHNMR {40&MHz,tCBCH)=
g 15.60 (s1H),318)8,09 (&, 2A)47.8( 7.35(m,7H), 7297 7.24 (m,
1H), 7.18 (t,J = 72 Hz, 1H), 6.80 (dJ = 9.2 Hz, 1H), 6.19 (s, 1H), 27s, 3H).13C
NMR (100 MHz CDCk) U0 1 85, 14R5, 1415 137.7, 135.5, 1RO, 130.8,
1275, 125.9, 124.9, 12388, 12317, 123.0, 122.6, 128, 120.4, 119.4, 119.2, 117.5,
108.6, 10, 894,29.11 R KBerm)yn:3423, 1628, 1158835155252
1198, 1132, HBMRES8IS5 ,CaliBBOD'nf/&b1. L MY
Fouddl.. 1501

3ae

lI-(cycllemexd2)( qui 2yl ) prt-chaax€he product was pur
flash column cberbmaaogeamhyhwdgtimh BJI uent:
petrol ebet Byheacetladatb@: 1 )yreashiodvdae,d 8GD :
Ri(@trol eum et hao:/1e30:HYONMRE¢ @0 aME i THBCH 6 (
1H) ,i7.464 (m,i7LH)6, (7m,253JH) 107923 3(édHz, 1H)
J= 9.1 Hz, 1H), 05145 RR8ZIHR2 7T A2 LBriRH) s,
175162 (4h)'€ NMROMHz, £WDC183.0, 154.6, 142. 4,
135.6, 131.6, 130.6, 127.4, 123l.KKB122. 3,
cmMn3414, 3042, 2923, 28514, 1613, 1550, 141
74BRM$ ESI ) CaHdsh@mf2a52. LB8B] FRbrd 1393
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2-(3net hy!l g2y H)pt oh yl-J-elBh&he product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euyn ed hetrdted h 50 r & jyi eal sbtoaw DB 418G ) t. 0
Ri(®trol eum et hao:/le)t:iHyON MERE.@ 0 aMEF LHBCL15 (
1H), 7W=89.6GdHz 7288, ( m,i56H)6 (/m,293H), 6.06
2.41 (s, 3HY, NMRDMHE¢s, g®B)185. 3, 154.0, 140
136.3, 134.6, 130.0, 129.0, 128.6, 126. 77,
| R KBrhncnm421, 2969, 2918, 2861, 1630, 155¢
1189, 889, HRMS E3IUY, calMi®OmMi 276 . C1383 [ M+ H]
Found 276.1387.

o

N

HO™ “p-MePh

3ag
2-(dr omoqudyntd)pt ol yl-}elBhgme product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euyn ed hetrdted ,h 50 r a jyi eal sbtoak®i B A @ ) t. 0
Ri(@trol eum et hao:/1e50: i HYONMRE @D aME)F T&BC22 (
1H), 7.99 (%= 8LH) ,Hz7).7828BHy(,d(,m,15/8.H)8 (7m,2 93 H) ,
6.55 (s, 1HY, NMRDMH¢s, g®B)182. 0, 152.8, 141
138.1, 136.2, 131.1, 129.1, 126.IT/RKBRSG6. 7, 1
cm)nn 3416, 3036, 2917, 2857, 1585, 1445, 13
829, HRM8 ESI ) Cahs=BNOMbx40. DBIBR] FB8urd .0 338

3ah
2-(4net hy !l g2y M)kt oh y I-}-elB B Hme product was pur
flash column chr ogmealt oglaipdlytwdatmis i kil e nt :
petrol euynl ed hetrdted ,h 50 r & Yyi eal sbtoaw D%I®B & 18@ ) t. 0
R(@trol eum et héo:/1e20:HYONMR¢ @0 aMEd i THBCH 8 (
1H), ®W=88.0dHz, J2HB, 07HBH7 .LAHQ ,( M,.i3BR)2, 7.27
(m, 3H), 6.69 (s, 1H), 5.9 (NMROWHZ, 2.50
CDQ@Iu 184. 4, 153. 7, 144. 1, 140. 5, 137. 4, 13
123.3, 121.6, 11&.KBrHh®8.4mB3,1,213.02,5,1290.8, 28
1544, 1448, 1341, 1291, JAHZRAVES], E S1I1)7 86 a 11d0dr 11, ¢
CioHisNOm/ 276 . L 188 ] FRwred .1 393
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HO p-MePh

3ai

2-(4€ hl or ogayilth)pt o hy I-}-&eB &nfehne product was puri f
col umn ¢ hr onsatlaogeraa pgbeylm,o nnwebicigntht 42 uent : petr
et heyrl/ eachet at e, $0ad) gabls@aldPDB,5@ Mo : R
(@trol eum et he®7/ k5HY 0NMRAOt0OatMHZH CHBCb7 (
1H), W=98.0dHz, JEHB, 0O7THE37QRWMY, (M. 5BH), 7. 4
8. 0 Hzj71H),(m, 33H), 6.97 (s,'CNWHR, 6. 01
( OMHzZ, gDCL82. 7, 153. 7, 141. 3, 140. 9, 139.
124.6, 124.1, 121.T7TRKB2HnE,B 4219, 029 @D, 829 14
1615, 1547, 1456, 1321, HRMSA,EST1)10cal988,f C
Cifl1 €1 N@/296. 0837 [FMuHld 296. 0841.

3aj
2-(Bnet hy !l g2y Hi)pt oh y 1-JelBhRgme product was pur
flash column chromatogbamhy woadtms i kil waengel
petroleum ether/ethyl0ldyattdteeddiddPmd) ent : 1
Ri(petroleum et Werl/A&HMNMRACEt MH 2l =C&BC6 8 (
1H), 8&8=13H.z(,d,1H) J= BH82 2HI)7,. 570. 7(2Zm, 472 )5,

(m 3H),J=600020, (MH), 2.64 & NMAME)B, MHz45 CDL,|] 3
d 193.9, 6151336.,6 ,804143163.52,8,1B31 32.931,2 722 9.
119.0, 116.9,l HEBrYdInpnéam187, 16813. 1562671381,
1180, 955,8 879FHRMBBESIY caHddmiawm. aQ310

[ M+H] FRuém.dl 388

Cl
X

/
N
HO p-MePh
3ak

2-(&8hl or ogayith)pt olhy |-}-elBh.&mer oduct was purifi
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol eum et herntet hlyid0 :BQy edlch oakv D5 § dd ) e

R(@trol eum et ha&o:/1e50: HWMR @WMHACEDES) =0 15. 62 (s,
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1H), 8.01 (dJ= 92 Hz, 1H), 7.85 (dJ=8.0Hz, 2H),7 . #5B. @32H),7 . B7Z. 2 0

(m, 3H), 6.93 (dJ = 92 Hz, 1H), 6.09 (s, 1H), 2.41 (s, 3HFC NMR (100 MHz,

CDClk) U 4,188 1410, 1397, 1364, 132.0, 131.9, 130.7, 129.1267, 123.8,
123.4,121.2,117.5,90.21.5]1 R KBr)ncm 411, 2 937,5,1 524849,6 ,1 41561 ,
13257,7,111135, 1090, 1050, HIRGMBS EBI7)9, c BI26d {7
Ciki €1 N®/296. 0837 [FMullJd 296. 0844 .

3al

2-(dr omo g udyntd)pt ol yI1-}-eeB difehre pr oduct was purif
col wrhm mmgataphy on siOlcim¢ca whelinh( Beught: 2petr
et heyrl/ eachet at e, d0adi grats:ls @ v@@ ;607 Yo - R
(petrol eum dtelH=rIOEtHOGNMREOOt aMHZD T CHBCBE O (
1H), 7W=99.6dHz, JEHB, 07 H&@47Q#MHY ,(m, 48BH), 7.2
= 8.0 Hz, J2H9,66H89 (HdH), 6.'€T8NMRODMHAH,) , 2. 40
cbgu 183.1, 154.1, 141.0, 139.8, 136.3, 13
122.5, 122.3,1 LK8r3ncee04.342,, 2310.241., 2918, 285
1448, 14009, 1320, 1177, HRBY ES9P37,ca82d, T
Cifi1Br N@/3X40. 0332 [FMul]ld 340. 0339.

OMe

X

~
N

HO p-MePh

3am

2-(Bnet hoxygxyithptd o Iny |-}-eBd@d@me product was pur
flash colognaghy omat si 0¢c m@wi dytéhc mi(.hei gknt 2
petrol euyn ed hetrdted h 50 r & Yyi eal sbtoaw DB A 18@ ) t. 0
Ri(@trol eum et haO:/le)t:HHyONMIEL.@ 0 aMEd)d i THBC68 (
1H), &=09.QRdHz, JEHP,47H86IL2HY. 0 7HZA2 KH), 7.
J= 8.0 Hz, J2HB, 47H@S5 JeHDP, 26 HZ9 JEHB, 06 HE 4 ( «
1H), 6.04 (s, 1H), & NMROBHzZ SHFDCR8 400, s,
155.4, 154.237120.8%631138.630.8, 129.0, 126.
89. 2, 5BRXKBr)hc48420, 2971, 2915, 1635, 15
1276, 1219, 1152, HRMHIESI| § 3 0c,a HithB@ m/ioZ 3 4C.
292.133%2 [FMukHd 292.1340.
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HO p-MePh

3an
2-(d;i t roqg-@y kF)pHion yl-}-eB &ate2 Tlhe product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euynl eddhetrdted h 20t 4 Jbi reossiod DWG @ 19G ) t o
Ri(®trol eum et hao:/1e30: i HYONMRE @0 aME)iF LBCH5 (
1H), 8=39.6dHz, JEH®B, 07 HZ2 JXEH)B, 07 H&Z1 (@H) ,
(dd= 8.4 Hz, JEHB, 07THBY72AMHIH) 7. Z2J0D59 (& ,Hz,
1H), 6.11 (s, & HYMRIE®MHZO, (D CABBA) . 154. 1, 145
141. 4, 140. 4, 1 315,. 41,2 61.360,. 41,2 51.299,. 31,2 51.229,. 120
| R KBr )ncn8415, 3103, 2922, 2858, 1585, 153
810, 7 HRMS6H2I.) calfidNgds" mbEOTT 1077 [FM+uhh]d
307.1079.

Me N

P
N

HO p-MePh

3ao
2-(#net hy !l g2 H)pt oh yI-)elBhdme product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol eumaeaethatré . etdn2ddi pynedl s odWB%,5 & Bt§ o .
Ri(pet reotlheeurml et HY I 13@eéHANMR4 08 MHALU ITBWBCT6 (
1H), 7J=8@Hz,d,2H) J=.HZQ @HH4. 8% 2H), 7.31 (
1H), 7W=20H.z(,d,2H) J=6@HES5 @#H), 6.05 (s, 1H), 2
(s, '8HNMROMHZ, gODC183.1, 153.9, 140.5, 137.
132.4, 129.0, 127.1, 126.6I,RKBBYB8#MA22. 2, 1
2919, 2855, 1628, 1552, 1434, 1384., 1331,
HRM$ ESI ) ECaHish@mf276. LBI8B] FARwred .1 39 3

F

P
N

HO p-MePh

3ap
2-(6 1 uor og2witp(ofl 0o Iny |-}-elB A.egfrhe pr oduct was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petroheumeehyl ab@tat&Q0yg)y baésvbdd 5 Dg) .
Ri(@trol eum et ha0:/le)t:MHyON Mat.@ ® aMid2 (Fl 5CBBCA  (
1HB, 0B. 0w 1H) ,J= 084, (dH) J=72H&2 @dH), 7.50 (
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J= 29 84z, T.HRB. A/iH)7,. 2H. @if2H)6,. 9 =g dBz, 1H) ,
6.08 (s, SHHE, NYRU7I6 (MHDU-1 CHEL .NMROMHzZ ,

CDGIU 181058%,8= (243.106 486011801 F6135.d2= 4.0
Hz,1291391D8136. 4,1 2112.32=3(,91., 0L 12z )0= (2. 0 Hz) ,
90.5,l REKBAYHYn8M31, 2922, 2854, 1633, 1400,
HRM$ ES1 ) capisENOM/@&B8O0CLM3B] FRWBOd.1141

Cl N

%
N
HO p-MePh

3aq

2-(€ hl or ogayithop o hy I-}-®IBh.gfthe pr oduct was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euyn ed hetrdted ,h 50 r a jyi eal sbtoaw DB & 189G ) t. o
Ri(petroleum ¢terl/)e HMONMRACEtMH2LU ILBC67 (
1H), 7W=88.0dHz, J2ZHP, 27 HE3 7484y ,(m, 53H), 7.2
= 8.4 Hz, J2H9,26H89 (HdH), 6.'T8NMRDMHAH,) , 2. 41
cbgu 182.6, 154.3, 140.9, 137.2, 136.3, 13
124.3, 123.5,l A KBrHYInamb05,29224.2856, 1631,
1400, 1331, 1287, 1187, LBRME ES6 9 fa&btcd 81
Cif:1€1 N@D/296. 0837 [FMukHld. 296. 0845

Br. XN

~
N
HO™ “p-MePh

3ar
2-(®r omoqudyntd)pt ol yl-}-elBhd@me product was pur
flash column chr ogealt oglaipdlytwdatmis i kil e nt :
petrol euyn ed hetrdted h 50 r & jyi eal sbtoaw DW®B A 18@ ) t. 0
Ri(@trol eum et hao:/1e50: HWMR @WMHACEDES) =0 15. 63 ( s,
1H), 7.84 (dJ = 8.0 Hz, 2H), 7.64 (d] = 2.0 Hz, 1H), 7.58 (dd] = 8.8, 2.0 Hz, 1H),
7.52 (d,J=9.2 Hz, 1H), 7.34 (d] = 88 Hz, 1H), 7.25 (dJ = 92 Hz, 2H), 6.86 (dJ =
9.2 Hz, 1H), 6.07 (s, 1H), 2.43 3H).?' € MR ( DMHz, £DbDC182 .29, 154.
140. 9, M4375H3AN413133767.,1,219226. 6,5 1B320¥16123.90.5
21 1K KBrhHhn8m27, 2968, 2915, 2852, 1628, 15¢
1069, 871, .HBRIMI$ ESFI5)3,c &IbBEd N®bLZ4 0C. 0332 [ M+ H]
Found 340.0334.
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MeO XN

—
N
HO p-MePh

3as
2-(#net hoxygayithptd oIny |-} elBaa€he product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euyn ed hetrdted h 50 r & jyi eal sbtoaw DB A 18@ ) t. o
Ri(®trol eum et hao:/1e20: i HYONMRE @0 aME)F THBCO 1 (
1H), 7W=88.@dHz, J2HB, 87HG5 JEHY, 27H49 (), 7
7.22 (m,i63.H)5 (6m,982H), 6.06 (s,'TLHMR 3. 87
( ODVHz , gbhCcnLzo. 2, 156. 1, 154. 1, 146, 2, 136.
122. 4, 121. 1, 121. 1, |I'ROKBr8Y)nici3820, 9021, 3¢t
1616, 1555, 1462, 1398, 1339, HRRE ESI 1174,
cal c dioHENDG MLC2Z92 . 1332 [FMumbld 292.1339.

O,N N

e
N

HO p-MePh
3at

2-(®i t r oqg-@y KH)pH ion y1-}-&lB datfelme product was puri f
col umn ocghrraopnhayt on s iOlcim¢a whelinh( Beught: 2petr
et heyrl/ eadcet at e, R0:ald) eass@adDBW, 27 Mo ¢ R

(@t rol eum et hed/ BYHY ONMRADtOa tMHZF CHBCB 4 (
1H), i8.87 (m, 2H)6Hz7.828H) 0dr. 529 @Q&H) J 7. 42 (
=8.HBz, 1H) J="H27 @#H) J=6983 Kd, 1H), 6.16 (s
3H}YE NMROMHZzZ, £DC186.5, 153.4, 142.8, 142.:
129. 2, 127. 0, 125. 7, 122 . 1R KEANRBn8®moa22. 2,
2924, 1635, 1553, 1456, 1327, HRRA8ESI 1189,
cal cOGHENRG: M/ Z07 . L MFHA] FBWrvd .1089

X

~

Me N ‘
HO p-MePh

3au
2-(-met hy !l g2y H)pt oh y |-)J-elBhdme product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petrol euyn ed hetrdted h 79 r & Yyi eal sbtoaw DB 4 18@ ) t. 0
Ri(@trol eum et ha&o:/1e30: HWMR @WMHACEDES) =0 15. 66 ( s,
1H), 7.86 (d,) = 8.0 Hz, 2H), 7.59 (d] = 8.8 Hz, 1H), 7.39 (d] = 8.0 Hz, 1H), 7.28
7.18 (m, 3H), 7.06 (d] = 8.0 Hz, 1H), 6.78 (d] = 8.8 Hz, 1H), 6.04 (s, 1H), 2.46 (s,
3H), 2.40 (s, 3H)'3C NMR (100MHz, CDCk) U 184. 1, 154.0, 141.7
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137.2, 135.8,29.0, 127.3, 126.6, 125.2, 121.3, 117.8, 89.3, 21.8, PI.KBrY) ¢ m
n3438, 2921, 2853,40B628,32P574,155550112, 97
HRM$ ESI) carhhd@mf276.CLM8B] FRwrbd 1391

X
—
O,N N ‘
HO p-MePh

3av
2-(-ni t r oqg-@y kF)pH ion yl-)eR @2 The product was pur
fl ash aohrlamnt ography o2cemi | iwvdbedttmipe |2 (uhreenitg ht
petrol euyn ed hetrdted h 10 r a Yyi eal sbtoakBi T® G :m@ ) t. o
R(pe ol eum et hed /1930 AHINMR #4460eMHa, CRCH= 0 15. 51 ( s,
1H), 8.33 (dJ = 16 Hz, 1H), 8.02 (ddJ = 838, 24 Hz, 1H), 7.84 (d,) = 80 Hz, 2H),
7.707 759 (m, 2H), 7.281 7.24 (m, 2H), 7.02 (d) = 9.2 Hz, 1H), 6.14 (s, 1H), 2.42
(s,3H)! € NMROO MHEHICI182.5, 158.9, 138.72, 136.
134. 4, 129. 2, 128. 5, 126 . IR(KBR2Hnm@m®m9217. 6,
2971, 2922, 1611, 1533, 1405, 13BBMS1190, 1
(ESI) cafib®:m/@0 7C L M#FHA] FBWrvd .1079

X
~
N
M
€ HO” p-MePh

3aw
2-(8net hy!l g2y H)pt oh y |-)-elBaeirhe product was pur
flash colognaghy ommat si0cma wiedttmh hei gent 2
petroleum ether/ethyl agetl stoéavpWid®@) ent : 1
Ri(@trol eum et ha&o:/1e30: HYWMR B@WOMHZA2GEDEL) =0 15. 89 ( s,
1H), 7.88 (d,)= 8.1 Hz, 2H), 7.65 (d] = 9.1 Hz, 1H), 7.4% 7.33 (m, 2H), 7.27 7.12
(m, 3H), 6.87 (dJ = 90 Hz, 1H), 6.12 (s, 1H), 2.68 (s, 3H), 2.40 (s, 3HL NMR
(100 MHz CDCk) U 2,1%34,.140.5, 132, 136.8, 136, 131.6, 128.9, 126.7,
126.0, 125.3, 122, 123.0,121.889.7,21.4,172. R KBrH)n:am99. 3033, 292
2861, 1923, 1800, 1628, 1467, 1419, 1337, 1
518BRMS ESI ) caphh®¥Omf2%6.C1383 [FMukHld 276. 1393.

Cl

~
N
HO p-MePh

3ax

2-(4 hl-6fFrlbuor og2witB(pt o Iny | -}-elt3hre it h e product wa
puri fied by f loagsrha pchoyl uomn scifleimcnea woalnh( Hei g h-

el uent: petylol auent 2t der@eddy et mWwb@d,0( 0 t o
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59m3d)(@Rr ol eum et hdld: ep0:BHyANMR4aODaMelz= CDCI
mixture of isomer, ratio = 1:0.9) 0 15.66 &, 1H), 8.05 (ddJ) = 92, 52 Hz, 0.5H,

minon), 7.99 (d,J = 8.0 Hz, 1H), 7.80 (dJ = 8.0 Hz,2.5H), 7.647 7.46(m, 3H), 7.3

i 7.32(m, 1H), 7297 7.21 (m, 3H), 7.07 (s, 1H), 6.02 (s, 1H), 4.61 (s, 1tinoD,

241 (s485H).'F NMR3 76 MH z mixtueDo€isomer, ratio = 1:0.50 U -

111(.s8, mlh%rsy, M&j] NMRIOMHZz , £midure of isomer,
rato = 1:050 01 9% . BAB.1d D= (250,15 9HAF (2047 .15 5HA) ,
(d= 3.0 HE%5.0,5045. 3, (6d,44 H&(Q . 8d= 14.00 7THz)
138. 13499,1323.30, 413112.99.,1,1212.8. 85 (4206 .4z)
123.0d,9.1 H2228201%&. &, 3 Hz)JJ= 2B035Hz|d,
109. 3= (2d5., B0 HzJ= (2d5. B1 HI6) , 28 ..56 R KBIr Hh:c m
3417, 3082, 2970, 2924, 1605, 1550, 1506,
820, 7HRMS6EESSH.) cah& €| NOIrzl1@ . 0742 [FMukh]d
314.0743.

MeO

3ay

2-(4 hl-6met hoxygayithpt o Iny | -}-eelt3dy.eTnh e product wa !
purified by f loagsrha pchoyl giaerin sciflleiibqpdatvb5 @8 inh 1 .

el uent: petylol acuent 2t derPreddy est mhsled,0 ( 0 t o
36mf)(@Rr ol eum et hdd:/ 1e60:BHyNIMR §400eViHA CRRCY, =

mixture of isomer, ratio=1:0.67 0 15 ., @ajo), 7.99,(dJ% 84 Hz, 1L34H,

minor), 7.95 (d,J =92 Hz, 0.6, minon, 7.79 (d,J = 84 Hz, 2H, majo)), 7.58 (d,J

=92 Hz, 1H majol), 7.50 (s0.6™, minon, 7.4 1 7.3 §m, 1.34H, minon, 7.32 (d,J

= 28 Hz, 1H majop, 7.8 (d,J= 28 Hz, 0.6 ™, minon, 7.23 (d,J = 8.0 Hz,2.6 1),

7.09 (s, 1Hmajoy, 6.01 (s, 1Kimajop, 4.59 (s, 134H, minor), 3.95 (s, 21H, minon),

3.92 (s, 3Hmajol, 2.40 (s, DIH). 13C NMR (100 MHz, CDCH4, mixture of isomer,

rato =106 4 196.0, 174.7, 158.5, 157.0, 154.'!
140.3,137.2,135.0, 134.0, 130.9, 129.3, 129.1, 128.9, 126.2, 126.0, 123.7, 123.5, 123.1,
122.5,122.3, 121.4,104.1, 101.7, 91.1, 55.7, 55.6, 48.6, 21.6) 2B4K Br Hn:c m

343 3007, 2924, 2854, 1722, 1629, 1587, 15.
836,. HRaVS( ES| ) C@lHcaINQf mf 326 . qawW+X] Found
326..09514
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~

Cl N ‘

HO™ “p-MePh

3az
2-(4,7-dichloroquinolin -2-yl)-1-(p-tolyl)ethen-1-ol 3az The product was purified by
flash column chromatography on silica gel (heightc2n, width 15 cm, eluent:
petroleum ether/ethyl acetate, gradient: 100:QG@G1) as ayellow solid 81%, 53.4
mg). R (petroleum ether/ethyl acetate19:1): 060. *H NMR (400 MHz, CDC4,
mixture of isomer, ratio = 1:021) 1%.44 (s, 1Hmajo, 8.07 (dJ =88 Hz, 0.21H,
minor), 8.02 (dJ =16 Hz,0.21H, minon), 7.97 (dJ = 8.0 Hz,0.42H, minor), 7.78 (d,
J=28.3 Hz, 3Hmajon, 7.547 7.48(m, 0.42H, minon), 7.46 (s, 1H), 7.25 (d,= 36 Hz,
0.42H, minon), 7.21 (dJ= 8.1 Hz, 3H majol, 6.91 (s, 1Hmajon, 5.97 (s, 1Kmajo)),
4.58 (s,0.42H, minor), 2.38 (s,3.63H). 3C NMR (100 MHz CDCk, mixture of
isomer,ratio=1:021) 4 195.5, 180.6, 157.2, 154.8, 1:
140.8, 137.7, 136.4, 135.3, 133.8, 129.4, 129.1, 128.8, 128.3, 128.1, 126.5, 125.75,
125.73,125.3, 124.8, 123.7, 122.4, 121.5, 120.5, 119.4, 90.9, 21.GR(K8Br, crm
1 n: 3360, 29742892, 1598, 1505, 1447, 1381, 1322, 1176, 1052, 961, 8727841,
669.HRMS (ESI) calcd for GgH14Cl2NO* m/z330.0447 [M+H], Found 330.0454.

X

—

Me N ‘

NO
2 HO” “p-MePh

3ba
2-(-met Byl t r oqg-@y FpH ion yl-}-BE0FE6 h, ThEO product
was purified by ofglrasgphh yc olnu nsniOlcanicraowdaetit h( He i ¢
cm, el uent: petroleum et hBel)] eeRlgleridh cet at e,
47ml)(@Rrol eum et her:/1et:MHYINMERE @0 aMElz = CDCI
mixture of isomer, ratio = 1:0.40 (15.13 §, 1H majo, 8.081 7.99(m, 1.2H, minoy),
7.80 (d,J=80Hz, 2H majoy, 7.7 7 7.7 @m, L.40H, minon, 7.55 (dJ=80Hz, 1H,
majon, 7.48 (dJ=84Hz, 0.40H, minor, 7.34 (dJ= 8.4 Hz,0.41H, minor), 7.25 (d,
J=72Hz, 0.8H, minon, 7.21 (d,J = 8.0 Hz, 2H majo)), 7.13 (d,J = 80 Hz, 1H
major), 6.98 (d,J = 9.2Hz, 1H majon, 6.10 (s, 1Hmajoy, 4.61 (s,0.80H, minor),
2.51 (s, 3K majon, 2.48 (s, 120H, minon, 2.39 (s, £0H). '€ NMRIOMH z ,
CDGImajop)u 173.6, 157. 6, 140. 8, 135. 3, 133.8,
126.3, 126.2, 123.19R KB2HOnB8Mm193.29221.285458.
1520, 1454, 11139377,, 11123789, 72 1 O.BIBMI EXE,) &4aT cd7 f c
CibiN0'm/ X2 1. L M3¥W] FaBWLRnd 1248

S26



A
_N

xOH

p-MePh

3bb
2-( i soqtliynlg(p-ti nl y1-)-eelBb.efrhe product was pur i fi
col umn ocghrraopnhayt on siOlcim¢a whelinh( Beught: 2petr
et heyrl/ eachet at e, @0 ad) gabls@a@dPDVB,5Q@ MG R
(petroleum et bel)3eHd WIMR4AOEt MHEI=CDBLHNL7 (
1H), &=18.6dHz, JEHB,07H9NL7 MY ,( M,.iBBH)S, 7.56
(m, 2H)J=76306 Kd, JIJEH)7, 67 .HX5 J2H,9, 26 HZ4 (2dH, ,
2.40 (&, NM(RODMHz, £DC184.2, 154.2, 140.5, 13
128. 9, 128. 0, 12752, 122740, 1L ROK6BSr 7Y, n8can? 5, 21
3407, 2974, 2888, 1626, 14002RMILRDI5), dOI9ADJ
fordi®@OmM/262. 122% [FMubld 262. 1233.

NO,
N
~N

xOH

p-MePh
3bc

2-(di troi sdygbl)patoolliyn-)-eBihe2 Thhe product was pu
by flash cogumphyghoamatiOcint,a wgbedlmh( hdd iugentt : 2
petrolelbet bByheac?880titha @0e:,1 )d raassvoee B%,6 Q &G ) .
Ri(®trol eum et hao:/1e30:iHYONMRE @D aMEdDF THBCL11 (
1H), 8&8=44H.z(,d,1H) J=8H23]1 @(H#) J=72H89 edi), 7.63
7.48 (m, 2dH)7. Z.HMA, QHBHB, 87 HZ7 @H), 6. 77 (s
3H}YE NMROMHzZ, £DCl1185153645141. 4,5 1382.99, 132
129. 2, 12192.611,261 3% . 51,23. 55| BKBY,hn2Bu1 4,

2968, 2921,408604,31P61A,20PHRBRMY EBH) <calcd foc
CifiNOs" m/ X007 . L M#FHA] FBWYd .108 3

Cl

~N
X OH

p-MePh

3bd
2-(&8hl oroi ssbygt®)jph ol y h-}-eBth&e&he product was pur
flash colaoagnaghy omgthei Qdhwa 2giddttmh El uent :

petroleum ether/ 2@heol: 19y eatsh akD| WY m@g) ent :
X7



R(@trol eum et haO:/le)t:HYyONMIX.@ 0 aME)F THBC18 (
1H), 8=04Hz(d,1H) J=BHB9 Q#) )= BHEG6 (i), 7.50
7.32 (m, 2a€H)7.27.856, (2HIHz,7.11H) ,(d6. 69 (s, 1F
3H}E NMRODOMHz, gDC184.2, 81513377/.,3,141033. 3, 131
12919012 . 126. 7, 125. 9, 212BKBr Hhnedile, 85.

2920, 2854, 1611, 1537, 1479, 1L.HRMS 1210,

(ESI) calsEsNOmi2z9®% . DBI3WA] FRWOr6d 083 9.

Br. S
N
X OH

p-MePh
3be

2-(®dr omoi s o-rwhH)pod loil y I-}-elBlrE€EmMe product was pur

flash colognaghy omat si0cma wiedttmh hei gent 2

petrol euyn ed hetrdted h 20 r & Yyi eal sbtoaw DB O 18@ ) t. o

Ri(pgeg ol eum et hes /1e0AHOINMRAODaMeled C&CO5 (

1HY, 9D. 8) 3H), 7.65 JEsB8.AHHAzB7T1HB, GtH) ,

6. 76. 50 (m, 2H}E NMROBHzs, DL 84. 4, 153. 7,

137.4, 136.8, 130.4, 129.5, 129.2, 129. 0,

| R KBrhnemi6, 3044, 2917, 2855, 1597, 1542,

1068, 8RBRME EZD) cafh8dOMé&4 . 0 M3FBH] Found

340. 0333

CL;
3,

HO p-MePh
3bf

2-(qui n@y al)ptno |l yl-}>eBbh2dnhhe product was purif
column chromatgoglrapfemgmwis@mhh céal. uent : petr
et heyrl/ eachet at e, @0 ad) gabsawd®,:2qQ mbo R
(petroleum et bet) etHdh YNIMR4 G @t MHB I =CBLHLS8 (
1H), 8.42 i(7s,781H)m, BH9G. O .55, (185, (|, 48H) ,
7.8B4.26 (m, 2H), 6. 2% NVR(100 MHz)CDCZmixtu&z (s, 3 H
ofisomejy U 158.Q2 1486, 14613, 144.6, 141.6, 141.4, 1371352, 133.8, 132.6,

130.9, B0.0, 129.5, 12%, 1293, 129.2, 129.2, 129.0, 1831267, 1255, 1195, 90.9,

217,215 IR( KBr)ncnm8418, 2921, 2852, 1625, 1537,
815, HRMSESI ) cadid®@ m/&63C1179 [FMukH]Jd 263. 118

S28



I I N  OH

|
X 7 p-MePh

3bg

2-(benzo f-3ygtt)ip-h ol vy h-}-eIBh.eTrhe product was pur
flash colognaghy omat si0cma wiedttmh hei gent 2
petroleum ether/ethyl agetl $0&3i%W38md) ent : 1
Ri(@trol eum et hel/ k)X HH 0N MRIOt0a tMeH z mixtueD C |

of isomer, ratio=1:.03g 016 . 87, 1 IFha, 08 J8 94H(z8, 1,6 m) nor

8638 .16m . H§ , 8J=B39HZL d, lia, 587 .08 25 .(Bny,. 7 2

76 Am,2 . H)Z,. 6D4 8m, . H§7, . B2 m(2. H)2, 7JA2He¢d,

1H ma,j o6. 17 mag 040AH 2 (ng,no2..4H91€ s NMRIDO

MHz , £miure of isomer, ratio=1:0.39 01 96 . 4, 7,7 804 ,24145.5 .
140. 2,1315397.,7 1,341 31 . 8B12131. 83 11 206,41,3 @192 93.,
123%. 12900,12182 9,9 12782 7027R26126122.6, 122.
121.5, 1211139. 8602 120.,%,0onkel .cdar bonl R&Broverl a
cmMn3416, 30248459 ,2912641,3, 1553, 1503, 1454, 1.
6 3HRM$S ESI ) cabhhidOmfar2 CLB8B] FABUMRd .1383

3bh

2-(4-pRenant3yrdB@ti ml yl-}-®l8Bh.dlhe product was pur
flash column chromatogbamhy woadtms i kil wuaengel
petrol euyn ed hetrdted ,h 19 r a Yyi eal sbtoali WA A M@ ) t o
Ri(petrol eum et A0e:rV3o:tHhONMBA 0 e MBIz g MEBDCL r e

of somerat i ll623 4, 1H),.998 8.78 (m, 25H), 8.71 (d,J = 84 Hz,

1H), 8.55 (d,J=9.2Hz, 1H), 8427 8.18(m, 2H), 8.17 7.71 (m, 4H),7.707 7.45(m,

2H), 7.401 7.08 (m, 4H), 6.21 (s, 1H), 4.74 (s, 1H), 2.41Jd, 3.8 Hz,4.54H). 1*C

NMR (75 MHz,CDC,mi xt ur e of i s9omeaBAIDHA6616563= 1: 0. 5
1503, 149.5, 14®, 1475, 1463, 1444, 140.5, 1401, 136.0, 1341, 134.0,133.1, 1321,

131.9,1319, 1311, 1309, 130.6, 129, 1294, 129.1, 128.9, 126.1, 125.6, 1@4122.7,
1222,121.9,121.7,119,917,48.9,21.7,21.4. R KBr HYncm3409, 2921, 2¢
1609, 1515465 1,1 4193986, 1332, 1266HRM$BSI ) 1097,
cal cBfdO'M/X13. LBI3H] FBUMBd 1345

S29



2-( phenanéyhH)pdohyl-lJ-eBiheEme product was puri fi
col wrhm mmgataphy on siOlcim¢ca whelinh( Beught: 2petr
et her/ et hyl acetate, vygerlasdaoweird, 6099 P ORt o 3
(@trol eum et he®7 kYHY 0NMRAOtOa tMeHZHI CHBCBE9 (

H) , TB.498 (m, 3H)8. O/ .92, J&AHJ ., 6 7THHL7 134G, 7.5
(m, 2H)7,. 174. I(4m, 4H), 6. 68 KNBROMHY), LDAI0O (s,
a 186. 7, 152. 4, 140. 9, 137.98, 1B2669, 1B24 09
124.2, 123.2, 122.4, 11REKBBYHYn et BM.106, 131075.68 , 28
2
c

[ —

862, 1719, 1603, 1547, 1440, HRBIEZESI)1258,
al c bHidbOm/@&12. 1383 [FMukWld 312.1375.

3bj

1-(6-demet hyl bi cyzZeldf F2) G u il i@k p e-1dchlen Jrhkhje.
product was purified by flash colOcumn <chror
wi dtbml. el uent : pyelt raocl eet uanbOektt dier rla/)dei ¢edlsi taaw
solaW,36mf)r( pRtrol eum et Her I WtHEMR @& et at e =
MHz, CDCk)u 1 6s, 15p 7.97 (dJ= 9.3 Hz, 1H),7 . Vv B5 {m, 3H), 7.47 (tJ

=75Hz, 1H), 7.00 (dJ = 8.7 Hz, 1H), 6.71 (s, 1H), 3.09 (s, 1H),. 62. (M75H),

1.36 (s, 3H), 1.11 (d=9.0 Hz, 1H), 0.78 (s, 3H}>C NMR (75MHz,CDC§) U4 193. 0,
154.2,152.3, 145, 1392, 1359, 1324, 127.9, 1261, 123.9, 119, 1187, 1021, 40.2,
39.9,37.5,32.5,30.9,25.7,207R KBrHn:g#1 3, 2928151BF®B, 1577
13201 2 6101491 1 6952, 9048, .SIRMF E/SH ) Cabldld f or
m/2Z92. LMB] FRWORd . 1705

3bk
1-(4 pr-bep-y | ) cyd-edyyé( qui 29l ) B1-chlen 3 0k .e
product was purified by flash colOcumn <chr or
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wi dtsbml. el uent: petrol eunb(@ttdderl/))edlslydawacet
0id%,26mg)r( pRtrol eum et h0erl/3eHNORI(40GMHez,t at e =
CDCl) U 16. 60 (Js=92HzHMNH), 7.72 d® & 76 48 Hz, 2H), 7.64

(d,J=84Hz, 1H), 7.48 (t) = 76 Hz, 1H), 7.12 (dJ) = 8.8 Hz, 1H), 6.88 (s, 1H), 4.74
(d,J=188Hz, 2H), 2.67 (dJ=17.6 Hz, 1H)2 . 424 . Pn/2H),22 G 20 §m,

2H),2 . 00 . 9 1H), 1.75 (s, 3H)1 . 5 T . 45 1H). 13C NMR (100 MHz

CDClk) U 193 1486, 143.& 8425, 139.2, 135.9, 132.4812126.1, 124.0,

1195, 1188, 109.3, 4@, 31.4, 297, 26.8, 23.6,20.1 R KBr HnicnB 48 5, 2929,
1718, 1634, 1576, 1516, 1379, HRMPESI 1192,
cal c@HfDOOmM/229.86 [ M HF 2WO.R2d 0 6

7. Procedure for the synthesis of derivative8a on large scale

o)
X -~ CF, 1)EtOAc, air, 1t, 2 h
0, o e
+
N 2) silica gel, rt, 1 h N7
o Me
Me

1a (7.5 mmol) 2a (5 mmol) 3a, 79%

An odreiatdlL Schlenk tube equi ppedldki9Oh a st
g, .mmol5eqluizal , @gebmmoll ,quanmBt OAS 0 . T e
resulting reaction mixture was2isAfreed at
reactionsdcomghbe@ed) adtdheed niioxT huer emd txhteunr e
stiaredom temmpeamadouher 1 h. Thresiodwvenwasa
purified by flash col unirel ahkermnd ma tpced rrad heyu mo re
acetatelO@rd@dileamt :af ford Bhei d@lédlioRed apr oduc
ayel solwi d.

8. Procedure for the synthesis of derivatived.

NaH (2 equiv) N o
~

° N -MePh
DMF, -20°C, 2 h BN Bnp

4

An odrei@égadlL Schl enk tube equi ppedwiwNbibth a st
16gm.Mmo2equiBd92 m@P .nmol .,e0qua vDMR 2 .mhg
resulting reactiaot20 mi &Otourmiem 8maBsr S(t6i8r.rde dmg , (
mmo | , 2 W@ se @lithdnedgda cniii xotwarnséh e h i a 2 df or 2 h.

Af twearr mi n1@ uwum@om t e mpbenmlLat uwaes, awdadteedTh@ t he n
resul ti wgsmifxroher extrSndt)ed Tvhiet lc oEnb® Ace d( D
|l ayers was >Sd@ i ddl oeeedNand concentrated wur
was purified by ofglraagphyc @lhu i €&dngtaowgadt h 1. 5
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cm, el uent: petrol eunlOeOt:B08ly /e0ohglif acettahe,r
4das a why it @l%B8®Imgd ( pRtrol eum et he)y:13@ad.hyl ac

2ben3phe®yY Qqui 29 Fl)(mt ol y | )-IporneepHaNMR (300 MHz,

CDCl) U0 8J=18B4Hz(1d), 7.800 7.71 (m, 3H), 7.55 (t) =72 Hz, 1H), 7.44

(d,J=84Hz, 2H), 7.14 7.02 (m, 6H), 6.96 (d] = 8.1 Hz, 2H), 6.84 (d,) = 6.6 Hz,

4H), 6.72 (dJ= 8.7 Hz, 1H), 3.92 (dJ = 14.1 Hz, 2H), 3.63 (dl = 14.1 Hz, 2H), 2.26

(s, 3H) 3C NMR (75 MHz, CDCE) 2@0.Q 161.8, 145, 142.6, 137.5, 180, 134.0,

1308, 130.1, 129, 129.3, 128, 1277, 1275, 126.7, 126.4, 128, 122.4, 63.9, 42,

2141 R KBrHm8m33, 3031, 2925, 2859, 1677, 16«
1177, 1090, 1030, HRMS ESS29, cGiNO mi/xs , 616 .
4421 ¢ M+H] Fotwuid 2166

9. Procedure for the synthesis of derivative$.

9§
NaBHj, (2 equiv), CeCl3 (1 equiv) N/

EtOH, -30 °C, 10 h HO O
Me

5

An odreiessiL Schl enk tube equi pped wuitthh a st
NaBH5.d0 mMmo2equiCe 4 9 m@0.n"mol ,e0q u,B¢5 2. 3

mg 0 .n2mo 1l ,eOq ua wEt OQH2 .mh¢® resul ting reaction mi
at30 for AfOtwdarr mi hgowp t emperbSatLyr ev,a swatdare d( t
the miTheuresul wasgfmr khareextramnl)eed ™Wha h E
combined organic | a§@rsfiwaerddi echdowemcHia
vacuum. The residue was purified by flash ¢
2&m, width 1.5 c¢cm, eluent: pleOtOt: @e utmo et her
affor dbgpg oad uxhy it @l1%B @ Ihigd +( pRt rol eum et her/ ettt
=5:)1:20.0.

2-(quinolin-2-yl)-1-(p-tolyl)ethan-1-ol 5.'H NMR (300 MHz, CDC$) U 8J=13 (t ,
7.2Hz, 2H), 7.93 7.70 (m, 2H), 7.58 (= 72 Hz, 1H), 7.43 (dJ = 78 Hz, 2H), 733

i 7.08(m, 3H), 6.16 (s, 1H), 5.35 (dd,= 8.1, 3.6 Hz, 1H), 3.51 3.13 (m, 2H), 2.41

(s, 3H).13C NMR (75 MHz, CDC}) U 6,14.M 141.0, 1369, 1368, 1298, 129.0,
128.7,127.5,126.8, 1251258, 1221, 72.8, 4&2, 21.1.IR (KBr, cmit) n: 3154, 2918,

2874, 2730, 1604, 1504, 1430, 1318, 1206, 1122, 1066, 1018, 879, 816, 746, 692.
HRMS (ESI) calcd for GsHisNO* m/z264.131qM+H]*, Found264.1390
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10. Procedure for the synthesis of derivatives.

1) HCI (6 M), NaNO; (1 equiv) = o)
2) Aniline (1 equiv), 0 °C, 10 min pZ
N ‘ p-MePh
3)5°C, 30 min

A solutionoftheBa(52. 3 mg, 0. 2)imethandl (2nl)lwasCcookedjtad v

5 €. To the solution, while being stirred, was added a solution of the benzene
diazonium chloridedropwise over a period of 10 miprepared by diazotizing the

aniline (L8.6 mg, 0.2nmol, 1.0 equiy in hydrochloric acid6 M, 0.45 ml, 2.7 mmol,

13.5 equiv)with sodiumnitrite (13.8 mg, 0.2nmol, 1.0 eqiv)). Theresultingreaction

mixture was stirred for 30 min. The precipitated solid was collected, washed with water

anddried whichwasfurther purified by column chromatograployn si | i ca gel (F
20 cm, width 1.5 c¢cm, eluent: p & tor 210e W dtoh
afford téme pr oyceulditoBlld o1 Vv kihgpet r ol eum et her /
acetate & 20:1): 0.3

2-(2-phenylhydrazono)-2-(quinolin-2-yl)-1-(p-tolyl)ethan-1-one 6. 'H NMR (300

MHz,CDCk) U 16. 0417 818 (m, 2HH 8.13 (dB= 831 Biz, 1H), 8.02 (d]

= 8.1 Hz, 2H), 7.92 7.77 (m, 2H), 7.64 (t) = 8.1 Hz, 1H), 7.44 7.27 (m, 6H), 7.09

(t, J=6.9 Hz, 1H), 2.53 (s, 3H*C NMR (75 MHz, CDC) U0 192 . 4, 153. 6,
143.1,142.4,136.4, 136.2,132.8, 130.9, 129.8,129.4, 128.4, 128.1, 127.5, 127.1, 126.9,
123.1,122.1, 115.0, 21./R (KBr, cm?) n: 3439, 3046, 2920, 1637, 1601, 1512, 1345,

1287, 1212, 1172, 1102, 910, 832, 752, 69RMS (ESI) calcd forC24H20N30" m/z
366.1601M+H]*, Found366.1611
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11. FI NMR spectra copy of the control experiment

-71.0

T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 20 -30 -10 -50 -60 -70 -80 90  -100 -110 -120 -130 -140 -150 -160 -170 -180 —190 -200 -210
£1 (ppm)
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13. NMR spectra copies of the products
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3MHg peeaDfCad c o nBpao u n d
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'H NMR
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'H NMR
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NMR O( MH@HCls peeacpyr ac onBpound
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NMR O( MH@HCls peeacpyr ac onBgiound
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3MHg peeaiDfCdc onBpbound
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