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1. General Information

The products were purifi edi lbiycae3@léel miBRB&Hspmat ogr :
were recorded on aHBrgeeYeMAdlS5aon&MHZz6,6@ MHz) and B
AdvancéH:50500 0CENMHZz1,25'EMHZz4,70 MHz) at adbad tNMRemper ¢
spectra were reported as chemical shifts in parts
thesdwmal undeuter adted7 s®i6 WdiRln (CEBOINMBpP mor taeter amet h
as reflfErdNMBespectra were reported as chemisCc@ shif
ppm) i3asCDIf erence. Coupling constants were repor
were used to explaisibhbpeetmul di pl doiutbil @es:, <& = trirg
Hi glesol uti on mass spectra (HRMS) were recorded on
points were dedleamdnadewunhboKREcted.

Al l chemicals werafptrch&sedglyr €me And a & | Company,
Scientific Ltd, and were used as received from the
mentioned otherwise. Al l solvents were puursief.i ed a
Unl ess otherwise stated, aldriredhcgl asswavree eumcaen

at mosphere.

Caut:Thai fferenti al scarsmiomwgN-tdrdilafdtr 0 snedt & yweal o EDZZxdnte s
i mpact sensitekpl bgi veSprAlptdljeasrgo nwg EfPQund no energ
i n our wiwtr rki f wiotsly,l hgdouazonesshoul d be taken i n h ¢
Nt riftosy, hyeddoawsoenetshe di azoNtompoasydshg ddnrieggriaghye d
compo.unds
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2. Detailed Optimization of Conditions

Supplementary Table 1.Optimization of cyclopropanation &TBS indole and TFHZ fs

H H
©f\> ’I‘fNHTfS Cat. [M], Base F~cr,
N H” CF, Solvent, Temp., N, 12 h l W H
, TBS , \TBS
1.0 equiv. 1.2 equiv. 3
Entr Cat. [M] (mol%) Base Solvent Temp.(CT) Yield of 3
1 TEARgt(hf (10) NaH PhGF 60 12%
2 THFAgt(hf (10) NaH PhGF 60 trace
3 TECGu(e&N) (10) NaH Ph GF 60 94%
4 THPeEu(LW) (10) NaH PhGF 60 27%
5 [ (R@) FeNH])) (5) NaH PhGF 60 N. D.
6 [ ( PO F O HODN,) 1 ( NaH PhGF 60 N. D.
7 PCEo (Il 35Xl NaH PhGF 60 N. D.
8 PCEoBArF (5) NaH PhGF 60 N. D.
9 Rh( OA 1) NaH PhGF 60 13%
10 Rh( Og(tD) NaH PhGF 60 45%
11 TBECu(LmM) (10) CsCOs PhGF 60 61%
12 TBCu(LM) (10) DIPEA PhGF 60 trace
13 TBCu(LMy10) NaH DCM 60 79%
14 TBCu(LW) (10) NaH DCE 60 73%
15 TBCu(LW) (10) NaH Ph Me 60 62%
16 TBCu(LW) (10) NaH PhGF 40 63%
17 TBCu(LW) (10) NaH PhGF 80 84%
I
\3// Br CIE3 CF3 Me B Me  Me
VDN
Y <; ST Y
Me Me Me
Tfs pBr3 Tp(CF3)2 TpMe2
Bu Bu By Bu Bu Bu By 'Bu_| BAr,™
N\ N;N Y N\ N\—_/N 7 N\ N:N 7 \ N\—__/N 7
([F'r)zHP\\Fe(/PH(IP')2 (IPr)ZHP\\Fe(/PH(’.Pr)2 (lpr)zHP\\cf/PH(fPr)z (PrHP—_ [ —PH(P,
CII ”’CI Né \Nz CI/ ",’CI r\|12
[(PCnucP)Fe(H),N,)1 [((PCnucP)Fe(N3))2-p-N2)1 PCP-Co(Il)Cl, PCP-Co(l)BArF
Reaction cornd Dt Bomeb|p muieNEZO0. 36 mmol , 1. 21@qmolv%), Kase (O
mmo | , 2.4 equiv.), 29@lrvelr2t h(olwd smL)T,heB twdheerl d¥ toé fHoiyNdRb phb yw p an

anal ysis of the crude r eacatsi oman mi xtt eurr reanel &9 s1agrt ddartbdr. o ol p2.0 ol &
detected.



Supplementary Table 2.Optimization of ringopening3' to afford 3(trifluoromethyl)quinoline

= [F]-source (1.2 equiv.) CF
“SCFy additive (1.5 equiv.) N2
m"‘ Solvent, air, Temp., 10 min | N/J
\TBS
¥ 3
Entr [F]-source Solvent Additive Temp. (C) Yield of 3
1 TBAF THF - 25 44%
2 TMAF THF - 25 N. D.
3 TEAF THF - 25 N. D.
4 TBAF 1,4-dioxane - 25 28%
5 TBAF MeCN - 25 15%
6 TBAF THF - 0 52%
7 TBAF THF - -20 66%
8 TBAF THF - -60 71%
9 TBAF THF DDQ 25 92%
Reaction condit3 ogblLrcegdidv p)y oFagudi t.i)v,e wWwas carried out in
10 min. | solnetaends ytihealtd .noN.pOb.oduct was detected.
The opti mal reacticamboondinsieoms oheldfsomeadol e with T

(1) TpB3Cu(CH4CN) (10 mol%)

©f\> II\iNHTfs NaH (2.4 equiv.), PhCF3, 60 °C, Ny, 12 h S
+ >
N PR P
N

\TBS H CF3 (2) TBAF (1.2 equiv.), DDQ (1.5 equiv.)

1 2 THF, 25 °C, air, 10 min 3, 86%

1.0 equiv. 1.2 equiv.

Prcoe d uTroe :aweam isecd-ceavp reaction t uNMEBSvaish (t@hdae3g endg ,wi ( .h.
mmagl 1. 0 TFdHEFR115. D .MB¢, mmol , 1.2 equiv.), NaH (28.
60 wt % disper i Fipi( @CHWMI n(e3r0a |0 onmgi,n d1 @hICEFmMmL Y) i nsi de
glove box with Afteogénaatmespbeteof the ¢gCove bo:
for TRe hreaction mixture was filtered thrtougAf taersh
removal ofi wtalcel astod vreengi due was added TBAF (0.36 mL
equi v. ), DDQ (102.2 mg, 0.45 mmol , 1.5 equiv.) ani
25 AC for 10 min aent pabt¢peeebhedugktwi shi PCMyl a
as an eluent. Afteri meaegnootahle ofepsurdiafei sabhskeynt f 1 ash
chromatographydaegeled( i eéh trimethyEaQhddas)sSing
el uegtyetoh® product



Supplementary Table 3.Optimization for onecarbon insertion of indole with DFHZfs

HoH

Cat. [M] - TBAF (1.2 equiv.)
@ HNHTfs base (6.0 equiv.) P~CF,H  DDQ (1.5 equiv) Sy
. . -
N PR | | J
\ H CFyH Solvent, Temp., N, th NooH THF, air, N/

1 e S1 \TBS 25 °C, 10 min
1.0 equiv. 20 equiv. 2 2
Ent Cat. [M] (mol%) Base Solvent Temp.(C) t(h) Yield of 26

1 TBCu(4LMW) (10) NaH PhGF 60 12 40%

2 TPH'Rgt(hf (10) NaH PhGF 60 12 N. D.

3 [ (#P®) FeNaH]) (5  NaH PhGF 60 12 N. D.

4 [ ( NPEO) F 9 HON,) ] NaH PhGF 60 12 N. D.

5 PCEo(Il5LlI NaH PhGF 60 12 N. D.

6 PCEOBArF (5) NaH PhGF 60 12 N. D.

7 Rh( OA 1) NaH PhGF 60 12 36%

g8 TBCu(LM) (10) NaH PhGF 60 12 trace

9 TPHCu(LM) (10) DIPEA PhGF 60 12 22%

10 THCu(LM) (10) KCO PhGF 60 12 37%

11 THCu(LM) (10) CsCOs PhGF 60 12 54%

12 THCu(LM) (10) CsCOs DCM 60 12 68%

13 THCu(LMWM) (10) CsCO 1 ,-di ox 60 12 44%

14 TBCu(LM) (10) CsCOs DCM 40 12 70%

15 THCu(LMWM) (10) CsCO DCM 40 24 88%
Reaction comnMdiot Bq msho 0 ,redofif®l 0. 6 mmol , 2. 0 -10q uriov .%),, aats.e [(M
mmol , 6.0 equiv. ), 2fsoorl vientor( 1204 nhlo)umswamdestohMdt eno ypredduciN. Da
The opti mal reactiamboondintsieomn sDdiHeddfsom@dol e wi t h

(1) TpB3Cu(CHZCN) (10 mol%)

| N NNHTfs Cs,C04 (6.0 equiv.), DCM, 40 °C, N, 24 h N CFH
N + ” | J
N
\ H CFyH (2) TBAF (1.2 equiv.), DDQ (1.5 equiv.) N/

THF, 25 °C, air, 10 min

1 S1
1.0 equiv. 2.0 equiv.

26, 88%

Procedor ewnagm isecd-ceavp reaction tube -WaSsl(l18haBl.efd, with

mmo |
equi

, 2. 0CQ§HBIBG..) 5, mg, dqBiNvnB)SI | b@®©De3 mg, 0.3 mmo
vBrguaHaNp (30.0 mgandO0ODCMmM@gIl®») mL) inside a glo

at mosplierce. tr aresfgdroveutboxf, tthe rA@atoi oA@4whs Fherr
mi xture was filtered through a short pad of silice
i macuo he residue was added TBAF (0.36 mL, O0.36 mm

mg ,

0.45 mmol ,anld. 5T H&Fq W(ilv0 mL) . The resulting mixtu

filtered through (@p-tseheoartte dp avdi tohfi tshiil &@t@hdy legsariianne )e | u e
removal ofi mahceuosbéveptoirdfeedadpy hfrloanah ogolajpmiyca ge
(pteeated with tri met hyHtaOf &n0d,sl )ed igrege ep e thiRé | per uond uectt h



Supplementary Table 4. Optimization for hydrodefluorinative ormarbon insertion of indole with
fluoroalkyl N-triftosylhydrazone

(1) NaH (6.0 equiv.)
TpB3Cu(CH5CN) (10 mol%) F F H F

| N\ NNHTfs PhCF3, 60 °C, Ny, 12 h X )4
+ I - A CFy  + N CF3
N AN | ’ |
! H” CF,CF, _

(2) [F]-source (1.2 equiv.),

LS 2 Additive, Solvent, N N
1.0 equiv. 2.0 equiv. 25°C, air, 10 min 36 37
Ent r [F]-source Solvent Additive Temp. (T) Yield of 36 Yield of 37
1 TBAF THF DDQ (1.5 25 60% 20%
2 TBAF THF - 25 44% 23%
3 CsF DMSO - 25 37% 48%
4 Cs F DMF - 25 36% 46%
5 Cs F DME - 25 4 B 4 %
7 CsF DMSO HO (20 e 25 N. D. 9 %

Reaction condi(td.ohsmmgql@)NaquidwlosyIigdbammoe , TRCO(ELMHUi v. ),
(10 molINda)H (1.8 mmols(16. thL p gfudirm dkZ WNRdWOHRs.ce( A)1.[2FlJequi v. ), ad

(10 mL), 25 AC, wunder air for 10 min. Isolated yield.
The optimal reaction condi-taobsnfionsbdydirodeféaoria
(1) TpBCu(CH4CN) (10 mol%) HOF
| N “NHTfS NaH (6.0 equiv.), PhCF3, 60 °C, Ny, 12 h | X CFs
+ >
N\ H” CF,CF, (2) CsF (1.2 equiv.), H,0 (20.0 equiv.) N/
TBs DMSO, 25 °C, air, 10 min
1 s2 37, 98%
1.0 equiv. 2.0 equiv.

Pr oceduwr eemnam isecd-ceavp reaction t uMEB Swaish (cédae3g endg , wiOt.h:
mmqgl 1. ONequifet.osy32h3282 a@omeg, 0.6 mmo2.02md@, eh.u8 vmmg
equi v60 wt % di spe)ysP@p(LHM) m( 838r. & moaihl®) ®HhICF mL)
inside a glove box Awitteh nirtamedenm atumosxghdrhe. gl ove
60C for 12 h. The reaction mixture was filtered th
After removailnmadudihe selsvelmte was added CsEO (54. 7
(20.0 equiv.) and DMSOurdOwand ) st iThreed eastu|wabsn dCmi »
di | wtieaiCMwashed with brine, 8@i efdi lotveerre da nahnydd r tohu e
evaporated wunder reduced pressure to |l eave a <cru
chromatomridphcya-t gebdt dprewi th trimethylEa@BAbeDAadysing
el uegtyet oh7 product



Supplementary Table 5.0ptimization for defluorinative formylation insertion of indole with TFH&
leading to quinoline-carboxaldehyde

(1) NaH (2.4 equiv.)
TpB3Cu(CH5CN) (10 mol%)

NNHTfs CHO
| N . I PhCF3, 60 °C, Ny, 12 h | Xy
N H” > CF, N/J

TBS (2) CsF (1.2 equiv.), H,0 (20.0 equiv.)
10 e‘lquw- 1 eunw- Solvent, Temp., air, time 56

Entry Solvent Temp. (T) time Yield of 56
1 DMSO 25 10 min 15%
2 DMSO 0 1.0 h 9 %
3 DMSO 25 5.0 h 54 %
4 DMS O 40 5.0 h 78 %
5 DMSO 60 5.0 h 77 %

Reaction condil(td.oh smrhqlQ)Ne quidvloe ya(hOy. d3r6a znormoel . T FCuZ Celgjui v. ) ,
(10 molINaH (0.72 mmod(,102.mL )ef winvdler, MBREB. (2) C3F ((P0.366 mmo
equiv.), DMBO ACO mbhpes0dir Ifsod at@dmiyn el d.

The optimal reaction conditi omasr Hfomr idreddrutoird martd avce
(1) NaH (2.4 equiv.)
TpB3Cu(CH4CN) (10 mol%) CHO

| N HNHTfs PhCF3, 60 °C, Ny, 12 h | Ny
N * PN > /J
\TBS H CF3 (2) CsF (1.2 equiv.), H,0 (20.0 equiv.) N

1 2 DMSO, 40 °C, 5 h

1.0 equiv. 1.2 equiv. 56,78%

Pr ocediwr eamnam isecd-ceavp r eacti on t ulMEeB Svaish (c@hdaer3g entdg , wi Ot. h:
mmqgl 1. 0 Nequifw.osyad(hyslr@Dzmdghe mmol , 1.2 equimo), NaH
2.4 pqB0vwt % di spe),stir®m( L) mi I@.r &d myP)i | 4 9dDE MTIF)

inside a glove box Awittelr nirtamoed\we @Bduxno ot i e rhreee agelt | o n

60C for 12 h. After cooling to room temperature, t
silica gel with DCM as an iemlauwceunot he Af ¢ erdue moaal a o
mgQ. 36 mmol, Q.@Q2quUieqWiv.H and DMSO (10 mL). T h e

40 AC Adbteb bompletion of tdhiel wieftNwaosnh,e dt hwei trhi xbtrui
dried over Sonhydtroesetlaapdapberaseti ventdtewaseduced
crude product, which was puridmedi lbiyctaf eqeale d C mi a i
trimethyl ami ne, -REtsOME0dmEke)terl agléavien paErBohdeurc t



Supplementary Table 6. Optimization for onecarbon insertion of indole with arglubstituted
N-triftosylhydrazone
(1) Base (2.0 equiv.)
NNHTfs Cat. [M] (1-10 mol%) Me
I} | AN Solvent, Temp., Ny, 12 h
Ny . > AN
/©/ N (2) TBAF (2.5 equiv.) | J
Me R 25 °C, air, 10 min N7

Entr Cat [M] (mol%) Base Solvent Temp.(T) R Yield (%) of 70

1 TBCu(£LM) ( NaH PhGF 60 TBS 20

2 THe€u (LM) ( NaH PhGF 60 TBS 13

3 TB'Rgt(hf (10) NaH PhGF 60 TBS 97

4 TPCFAG(MT (10 NaH PhGF 60 TBS 92

5 AgOTf (10) NaH PhGF 60 TBS 48

6 Rh( e s(pl)) NaH PhGF 60 TBS 83

7 Pd( OAG) NaH PhGF 60 TBS trace

g TPHARot(hf (10) CsCO PhGF 60 TBS 77

9 THRg(hf (10) KiCOs PhGF 60 TBS 64

10 TH'Rot(hf (10) LiOBu PhGF 60 TBS 72

11 TH'Rgt(hf (10) DIPEA PhGF 60 TBS trace

12 TPH'Rot(hf (10) NaH DCM 60 TBS 34(32)

13 TB'Rgt(hf (10) NaH DCE 60 TBS 36(35)

14 TPH'Rgt(hf (10) NaH CHGI 60 TBS trace

15 TH'ARgt(hf (10) NaH PhGF 40 TBS 57

16 TPB'ARgt(hf (10) NaH PhGF 80 TBS 94

17 TPB'Rot(hf (10) NaH PhGF 60 H(S4) 43

18 TPB'ARgt(hf (10) NaH PhGF 60 TMS(SH 82

19 TPB'Rgt(hf (10) NaH PhGF 60 TIPS(S6 95

20 TPB'Rgt(h(f10) NaH PhGF 60 Boc(S7) 0(90)
Reaction cohdifitoegl hydyazone (0.3 mmol, dat0. elgM]im@gD%) i ndo
base (0. 6mmol , 2.0 equiaf.o)r alml2d hsoaulrvsent( 2()5 TmBLAF, (Wwn d7eér mno |
for 10 min. |l sol ated yield. Il solated yield. Yield in parent

Procedaoroavnan ised-ccayp reaction t Nbeiwdosyg8Ihd@& dmmpinteh

0.3 mmol , 1.0 equiv. )Nprbatsec t(edd 6i mhll e (20 .06 emmd lv,. )
sol vent (5 mL) inside a glAduwerbdx awisfler niotut ogdn t
reaction was stirred at indicated temperature fo

temperature. ThéOn 75TEAMB |l Mol 7&. Snhep gquldFy. added and s
25 AC unmdelro Advitratf cwompl eti on of the reaction, t he
of silitraregtéeéd (pirteh triethylamine) withiDbCMaas oan
the residue was purified gheyl -f(lparache c hwiotmat bgr mph iy
petr ol eiutnOfed (h/erl) et ve @Froduct

S7



Supplementary Table 7.Optimization for onecarbon insertion of pyrrole witN-triftosylhydrazone

base (2.0 equiv.)

@ HNHTfs Cat. [M] (1-10 mol%) | S
\ N + > J
R Ph”” H =

Solvent, Temp., Ny, 12 h N
éso, i{q:iﬁss 1 'Osiqouw' e
89,R=H

Entr R Cat. [M] (mol%) Base Solvent  Temp.(T) Yield of 119

1* TBS TEHAgt(hf (10) NaH PhGF 60 trace

2% TBS THCu(Lm) (1 NaH PhGF 60 N. D.

3* TBS RB es(pd) NaH PhGF 60 N. D.

4 H TB Rgt(hf (10) NaH PhGF 60 11%

5 H TECu(LMW) (1 NaH PhGF 60 N. D.

6 H Rh( e s(pl)) NaH PhGF 60 48%

7 H THFAQt(AT (10) NaH PhGF 60 10%

8 H THe€u(£M) (1 NaH PhGF 60 N. D.

10 H [ ( Pv@ ) F eNH]) NaH PhGF 60 N. D.

11 H PCEo(Il205Ll NaH PhGF 60 N. D.

12 H Rh( OA 1) NaH PhGF 60 41%

13 H Rh( e 5(pD)) CeCO; PhGF 60 18%

14 H RA( e s(p)) K:=CO; PhGF 60 15%

15 H RA( e s(pl)) LOBu PhGF 60 22%

16 H RA( e s(p)) NaH DCM 60 40%

17 H RA( e s(p)) NaH DCE 60 23%

18 H RhA( e s(pD)) NaH PhGF 40 32%

19 H RA( e s(pl)) NaH PhGF 80 46%
React i on Netornidfittoi soy8isif yod. r3a znomod 1.0 equiv.) Capyr-Lo1] eng L @) 6 mme
base (0. 6mmol , 2.0 equiwfpran@ souvent mpahmLethapwindled pNNID
det etTBAF was added into reaction mixture after the reactic

Procedor a@awmamisecd-ceavp reacti on t ulMter iwfatso scyl$bify§d& dadzvointeh
mg , 0.3 mmol, 1.0 2gedqgiuvi.v).,) ,b apsyer r(od.e6 (mM@mol ,mmol , 2.
solvent inside a g9l oveAfbtoexr wirtahn snfietrr ooguetn oaft ntohsep hgelr
stirred at the requihreedni xe mper avtawsr ef iflafer B2 | h hva o9 €
(pteeated with triethylamine) with ibDhCM,aacsuihoanr @€$ iue
was purified by flash chremdtedgrweiphhy ton meitlhiyd @ mp ¢
et lEearOAB 0d sl )el giewme )t tebl.®r oduct



3. Preparation of Starting Materials
3.1 The PrHNparbtosyl bydrazones

3.1.1 The ProdgHdTfasi on of H

CF CF
@ 3 N,H,eH,0 @ 3
S0,ClI THF, -35°C, 4 h SO,NHNH,

s11 S12(H,NNHTfs)

ProceduA e500 mL bottom f-(@asikf lwasr ocnheatrhgyel d) bSeirtzhe n2 s u
(24.4 g, 100 mmol ) a@OTKR4( 3006nLmL R 5 0Q)mewna SN a8dod el
dr opwi s e a3& 5C. Ehe mixtureewds tleeh stirred for4 -3 C.Af t er removal of t
sol vemratcuot he miextturae twas wi t3I8). The c@mRkined(ofdnic lalers were

dri edanthwawa@s filteredhandmose mdwealdeagnessure. The
was recrystallizedNHRA P2/ EBtsOsac who togei vseo-IHR E;,'H 89 % vy i
NMR( 600 MHz-¢ds) DIMED., 7 A H)J= 8..87 Hzd,JEH), 87 H2Z7 J&dH) , 7. ¢
7.5 Hz, 1UH)7.%. 823, (0HE, NMR2®0 (MHzd) HDMSIO3 7. 5, 133.0
131.1, 128620 (Hz)J= 13236..08 Hzqls 223.'& mMWMMR564 MHz,
DMS @) -506. HRM$ ESI ) m/ z cideF0:5pME]A 3000 D@39 . .0060

3.1.2 The PreparationNdfi FtoeybalykyhzS8B8uaubstidt

OH H,oNNHTfs, AcOH NNHTfs
F3C)\OH EtOAc, rt ~ 40 °C FsC” TH
overnight
S$13 3, TFHZ-Tfs

ProcedulrHZ was prepared accolflldiAg5a® rl tleotatt ame f
charged with trifluo$b@lie.tAl dg,ehlyHNBHIIMD @My )XD4y ad,e 85 .

mmo | ) and Et OAc (310.0 mL). Then AcOH (4.3 mL, 7.
water bath for 10 min under nitrogen. Then the mix
80 min. After thasfethed miactdabe A@asantdratirred oV«

compl,ettimen mi xture was concentrated under reduced
TFHEZf3as a white solid2%99 %N WMR5e00d ,MHz:¢g) : DIMPACR HD 1

8. 0W=(8,0 Hz, JEHB, 07H2Q0J4 Wy, 07HB8ILH., 0 7HBL I1H), 7
J= 8.0 H& NMR1)5.0 MHz¢d) DMSIO3 7. 5, =3 B8.76 ,6 HZX3I=, 5373 P. 5 (
Hz), 132.J= 61292H1z W7q(,3n3,. 0 HzJ)= 21723 .41 HDg,, 21 2054HtYy,
' NMR564 MHz-dg) DWMIS.OHE, O&,= 3. 8HRMg ESI) m/ z <calcul a
CoHeFsNoNa 3 [ M+ N8B 2. 9946, f ofthred sPpdeX.tF UG . wWasprcownisossd en
litelfture



o) (1) LiAIH4, -30 °C, 12 h NNHTfs

Rf)j\o/\ g )J\ H

(2) H,NNHTfs, AcOH, 40 °C, 4-5 h Ry

R¢= CF3H, CiFanes

Pr oc eduFRleu oNtorail fktydsyl hydrazones were pr elplarAed25&cco
mL bottom flask was charged with ethyl pesd(fll. dor at e
equiv.) was added into -3 GCunderdyad tmoarp hmiret. u ITen ed rr emw it
were continued3GCThenddINH®f s 1256. @t mmol ) and AcOH (&
dropwi seatuma®p h &Nr e . Thanmiferued was-80hUCaaddmsehitoc
by TLC. After the reaction was compl et e, the miXx
washed by Pe/ PE/ Et Oicr it fot ad yf DR idd ftSPec mssti @ edo | i d. n
8@B7 WCNMR500 MHZ2, UCMCIO 7L H).,308 .(3g-7 .1HQ , ( M@,-798H) , ( @, 82
2H) ,-77122 (m, 1WUH) 545599 6€CONMRL 25 HNH2, GCO@K .F3. 5

Hz) , 136. 1, 13281 6=183 51 Hz JIF2 BB,7 .08 Hzds 2AR2.% H=xX),
112.32 (2t3,4.'%5 NKR.70 MH2,-HiI€DEQ 7 (W3 54.5 Hz). HRMS (E
cal c doH/FNDB ST M+Na25. 0041, found 325.0047.

3.1.3 The PN-Erpiafrtad 9 yolitheyodirvaezdo nfer om Al dehyde

o CFs MeOH, rt NNHTfs
J - N
R H SO,NHNH, R = Aryl, Vinyl, Alkyl R H

S$12

Gener al Promeduf eos yd ehryidweadz oheom al dehyde was pre
l'iteratul3 Toa ox esituirreN&NHTE sl 2i. ®n mmb|l H of met hanol
mmo | , 1.1 equiv.) was added dropwise. The -5rehs.ul tin
The mixture was filtered and the resultiogdsewolid

reduced pressure to Ngirvid ttohsey | choyrdrreaszpoanredsi.ng pur e

NNHTfs

o)
/]\ CF3 La(OTf); (2.0 mol%)
.
= H /H
= SO,NHNH, MeOH, rt =
s14 s12

TIPS TIPS

S15

Procedihre alNkynylt osyl hydrazone was prepadedoaacor
rapidly stirr-ddHBRMAB@ehsmomanl 0of 1 HO e(qau.iO0.molan%) Liaf ON
(10 mLYyriiBsopropyl sSLyI2) 2r onpmooll,al Hehyequi v.) was

resul ting the miCxar 2ibr(rmoniteradsby ELEC)iamdrthe crudeprodu@ts are obtaired

solid precipitates. Then the crude produwesisngver e
petrol eitmOfe8 /B elt weratf ¥ or d t hMt rdiefsti o WS le{d depsanhed n e s

yell ow mo49 dé@8 NMR600z MHDMISQ)@ .s§8 1H)J= 87..180 Hzd,, 1H),

(s 7.8 Hz, JEHY.87H®A4J4H],87H8D {(H) 1.7.105 n(,s ,4H)H) ,:
(dd= 7.2 HZ NMRHP5 MHz U DMIO)Xl, 133.9,(¢g8336.33 HZRB),. 4
127.8, 12632. 5qHz)s 222.% Hdg), 106 F3 NMB&LH7. B, MH=A,. 3,
DMSQi56 . BRMS ( ESI1 ) m{bhkN@58H0 M+Hp3r3.A 584668d.1598

S10



3.2 The PrHpPprnobéecbadoHynrdrodleess and

NaH (1.5 equiv.)

@ TBSCI (12 equiv) m

X u THF, rt X \TBS

X=C,N X=C,N
Gener al PToBEB®Pretected indoles or pyrroles was p
prockdure a 50 mL round bottom flask equipped wi
di spersion in mineral oil) was added to anhydrous
was stirred until the gas eviohditcanedtioppelde (5. @

was dissolved in anhydrous THF (5 mL) and added t
stirred for approximately 30 minutes at room tempe
di ssohvadhydrous THF (10 mL) and added to the reac

which was monitored by TLC, brine (20 mL) was ad
Et OA & 20(mk). The combined organic phases were driedove®®ia f i | t er ed, and all
evaporated wunder reduced pressure. The crude proc

(using petasl elumert her

| A\
N
\
TBS

(1)t eButyl di melHhndei eyl )

Prepaceadrding to t P& %egasral,wproelIoked; mp: 42

IH NMR500 MH32, UGC(Od#6 77 . 5 Hz, JEH)B, 07 Hz& .(Ad,) ( m7. 34H) , (
(s, 1H), 0.97 (s, 9H), 0.64 (s, 6H).

1€ NMR150 MHgz, UiCDI@®3L1l .06, 130. 97, 121. 37, 120. 65, i
-3.94.

The spectrum was condii $itéé mtt uwiet h t he previ ou

| A\
N
\
TIPS

(S6(0Trli i sopAdtbiprydcslid yl )

Prepared according96é& tde laenelrar e s ocield.ur e,

IH NMR600 MHZ2, UCOHLA6 97 . 8 Hz, JEHY, 87 HE7 JEHB, 07 HZ1 (@A)
7.20=(7,8 Hz, JEHY, 27H%7 JEH)3,. 06 H&8 7@HYX m, 1388, 1.21
7.8 Hz, 18H).

1€ NMR1I50 MH2, uCcna@&lo. 8, 131. 4, 131. 1, 121. 3, 120. 5,
The spectrum was consi sit®¢nt with the previous |ite

LY

\
TBS

(9 -tleButyl di melHpbyFr sl ¢l )
Prepared according986é& tydse lagenelrarde pg ocieldur e,
S11



IH NMR600 MHZz, UCOOEB91. 2 Hz, J=H)1,. 26 .Hz2, (2d4), 0. 99 ( «

6 H) .
'€ NMRL50 MH2, uCcOel3. 8, 151.05.4, 25.8, 18. 2,
The specctornusm swaesnt wit hlt%he previous I|literature.

N
\
TBS
(L 3)5-(tleBut yl di me2tmrey HsHl Inglo) e
Prepared according706 tdelaenelrar e s ocield.ur e,
IH NMR600 MHg, UCDICHP6AB 2HFQ11 (m, 2H), 6.43 (s, 1H),
9H), 0.76 (s, 6H).
1€ NMR150 MHgz, uCcoici2. 7, 142. 0, 131. 3, 120. 3, 119. 6
-0. 5.
The spectrum was consi sit®¢nt with the previous |ite

Me

rd

\
TBS

( B -(tleBut yl di me3dtmey sl nylo) e

Prepared according9tlé tdse laencelrar e 93 ocield.ur e,

'H NMR600 MHZz, uCOW#597. 2 Hz, JEHB, 07 HZ¥ .@#B,) (m7. 2H) ,
(s, 1H), 2.36 (s, 3H), 0.97 (s, 9H), 0.61 (s, 6H).
'€ NMRL50 MHP, uCD@l1.4, 131.7, 128.2, 121.33.9.19. 2,
The spectrum was consi sitPent with the previous |ite

Me

N

\
TBS

(L -tleBut yl di me2t,-d3y meilHriyd Jo | e

Prepared according6udé tdse laenelrar e 3 ocield.ur e,

IH NMR600 MHZ), UCOW@EL 97 .2 Hz, JEH)7,. 27 .H&5 (H), 7.08 (n
3H), 2.23 (s, 3H), 0.99 (s, 9H), 0.66 (s, 6H).

1€ NMRL50 MH32, uCcna@&ll. 5, 137. 2, 132. 1, 120. 3, 119. 1,
-0. 3.

The spectrum was consi slit¢ent with the previous I|ite

N

\
TBS

( Bl -(tleBut yl di me2tphyelishil nglo) e

Prepared accordingb576 tdselaewleirtad6 poloce;dumme:, 68
'H NMR600 MHz, UGEBCL2h8 2HY ,98B.0®,-728M, 3IHPIGY . (1@,
2H), 7.09 (s, 1H), 1.53 (s, 9H), 0.71 (s, 6H).

S12



'€ NMRL50 MHZ, UCO@&l6.4, 142.5, 136.7, 131.2, 130.7,
108.1, 217..37., 20. 6,
The spectrum was consi sit®¢nt with the previous |ite

Ph

\
TBS

(BY -(tleBut yl di me3tphyeldg-Hil nylo) e

Prepared according87é& tydse | laemaelraly iflbavd dualei, d; mp :
IH NMR600 MH2, UCMA917. 8 Hz, JEHY, 87 H&6 Je#HB, 07 HE5 (LdH)
7.43=(%,8 Hz, 2H), J= 37. A sHz;AHYB) (mR.72%)X, O0.96 (s
6 H) .

1€ NMR125 MH3, uCcnoa@ll. 9, 135. 6, 129. 2, 128.17r14.12,7. 6,
26.3,319. 5,

HRM$S ESI ) m/ zbbHEEM +BBB. €829, found 308.1783.

Me

| A\
N
\
TBS

(PP -(tleBut yl di medtmew sl nylo) e

Prepared according906& tdse laencelrar e 3 ocield.ur e,

'H NMR600 MH32, UCOW#548. 4 Hz-7.BH) (m7. A#)7. & . R4, (iH),
(dd= 7.2 Hz, 1H), 6.81 (s, 1H), 2.73 (s, 3H), 1.10
1€ NMR150 MHg, ucDwcio. 7, 1312 11.,4,1310203.,0,1 3101 10.,5, 103.
4. 0.

HRM$ ESI ) m/ z.bkbHEEM ¥R 8BH. C673, found 246.1628.

Cl

| A\

N

\
TBS

( S -(tleBut yl di medtchy lalg-ioh g b ) e
Prepared according9R”é tase laenelrar e 93 ocield.ur e,
H NMR600 MHZ, UGCMIA48 .0 Hz, JEHB, 07 H28 JEdty, 87 H20 (LdH)
7.14=(8.,0 Hz, JEHB,06H81 @#), 0.99 (s, 9H), 0.67 (s
1€ NMR1I50 MH2, U1C0O@I1130Q1 253 1% P91 521 *#326,.1D,-44.0
HRM$ ESI) m/ z:kh@l NEMHF206r4 . ®981, found 264.0955.
Cl
|\

N
TBS

(2P -(tleBut yl di mebchhy talg-ioh g b ) e
Prepared accorprimaoeddouws eydse | ag ewmlteirtad4 4 oAC d ; mp: 43
'H NMR600 MH32, UCDsCI5 A H)J= D..D9 Hzd,JEHB, 07HZ7 JE#), 7.C
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9.0 Hz, 1H), 6.53 (s, 1H), 0.89 (s, 9H), O0.56 (s,
1€ NMR125 MH2, UCOQ@I91 321 2153 2.1% 501 D41 B42 6,.1D,.-4. 1
The spectrum was consi sit’ént with the previous |ite
Me

|\

N\

TBS
( SR -(tleBut yl di mebStmey IHsll Inyllo) e
Prepared according 986 tydise |aewleirtad4 Ipalo.ce;d umpme:, 42
IH NMR600 MHZ2, UGTIC4s1, 2H) J=732a Kd, JEH),. 87 H&5 (@AdH) ,
(dd= 3.0 Hz, 1H), 2.51 (s, 3H), 0.99 (s, 9H), O0.65
1€ NMR150 MHgz, uChQl9121.0a431188. 9, 122.9, 120. 3, 11
4. 0.
The spectrum was consi sit’ént with the previous |ite

| AN
Me N
TBS

( IR -(tleBut yl di me6tmey sl nylo) e
Prepared accorpmr cmogedd/uds aydse lagencelrarl ess o |
'H NMR600 MH32, uCi597 .8 Hz, 1H), J= B9 0( sHz,1HH) ,7.71L 71
7.8 Hz, 1H4) 3.®. 64 ,(dH), 2.55 (s, 3H), 1.01 (s, 9H)
'€ NMR150 MH32, 1€DCH, 130. 8, 130. 3, 129. 1, 121. 5, 1
3.9.
The spectrum was consi sit’ént with the previous |ite
MeO,C

R

N\

TBS
(SR Met-hebutlyl di meld-h g t-6d &rybgxyl at e
Prepaceadrding to tMPd%egasral,wpr oeHok@d; mp: 90
IH NMR600 MH2, UCBCI3AH)I= B..&6 Hzd,JEHB, 77 HE1 JE#H) , 7. 2
3.0 Hz, W) 3.4. HZ,(dH), 3.93 (s, 3H), 0.93 (s, 9H)
1€ NMR150 MHz, uCcO®ls. 1, 143. 8, 132. 3, 131. 0, 123. 4,
19 .-4.,0.
The spectrum was consi slit¢ent with the previous I|ite

Br.

TBS
(BB ot ebut yl di meld-hgptdel £yl )
Prepared according9B86& tydelaenelrar e 3 ocield.ur e,
IH NMR600 MHZ2, UCRCI82L H)J= D..H5 Hizd,JEHP, 07 HZQ JEMH) , 7. 2
3.0 Hz, 1H), 6.62 (s, 1H), 0.99 (s, 9H), 0.67 (s,
1€ NMR1I50 MH2, uCcO@l9. 6, 133. 2, 132. 2, 124411.123. 1,
The spectrum was consi sit®¢nt with the previous |ite

S14



MeO.
R
N
\
TBS
(SR -(tleBut yl di mebStmey Ihabikiyg 8 o | e
Prepared according9t76é& tdselaencelrar e 3 ocield.ur e,
'H NMR600 MH32, uCi4 ®. 0 Hz, 1H), J= 262 0( sHz,1H)H) ,7 .61L€
9.0 Hz, WH) 3. ®. 6Hz,(dH), 3.91 (s, 3H), 0.99 (s, 9H)
1€ NMR150 MHg, uCcDIGBl4. 1, 136. 0, 131. 9, 131. 7, 114. 4
4. 1.
The spectrum was consi sit®¢nt with the previous |ite
BocHN
R
N
\
TBS

(Bt eBut y-(t elfdt ylI di meld-h g &5¢/1l 1) ycla)r bamat e

Prepared according67é tydhse | aemaelraly ei9ldacva dualei, d; mp :
IH NMR500 MH2, UCIDRCI6 L H)J= D..H1 Hzd,JtHB, 07 HE6 JE#M) , 7. C
8.5 Hz, 1) 3.®. HZ,(dH), 6.49 (s, 1H), 1.54 (s, 9H)
1€ NMR150 MHz, uiCcOGIi3. 4, 137. 7, 131. 7, 131. 7, 130. 8,
26.2,41D. 4,

HRM$ ESI) m/ z:t3H068H.M f+3rHHJC 2149, found 347.2086.

Ph

(BY -tleBut yl di mebtphyelisgHl nylo) e

Prepared according8©06é tdelaenelrar e s ocield.ur e,

'H NMR600 MH32, UCDC,I88 H)J= 77..88 H(zd,J2HB, 47 H&Q @adH) , 7. .
= 15.0, 7.8 Jz,7.2H)Hz,7I383)3,.(07,.H2Z4 JE=H,)3,. 06 .H&9 (1HH,), O
9H), 0.65 (s, 6H).

'€ NMRL50 MH2U4 CHZI 4, 140.5, 133.2, 131.9, 131.7, 1
105.1, 246..03., 19. 5,

The spectrum was consi sit®&nt with the previous |ite
=

|

N |\

TBS

( DB -tleBut yl di mest( pwylr-idhiphl hdol e

Prepared according8iRé tdhselaemaelraly @lrloxie du@.lei,d; mp:
H NMR600 MHZ, UCIA7 4. 2 Hz, 1H), B. B89 4(sHz,1H)H) ,7.78 7
7.8 Hz, 1UH)7.8. HZ, JEHP, 07HE&1 JEHB, O7TH2F .Qa¢él) ( m7. 18) ,
6. 7U=(@d,4 Hz, 1H), 0.96 (s, 9H), 0.64 (s, 6H).

1€ NMRL50 MH3Z, uCcOGI8. 6, 149. 4, 141. 6, 136. 5, 131. 8,
114. 05, 12065.:4. 19. 45,
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The spectrum was consi sit®¢nt with the previous |ite

o
P e | A
N

\
TBS

( SIB -(5A 1 | yli(toedyui)t yI di melll-hgptdel Eyl )

Prepared according90 & tdse laenelrar e 93 ocield.ur e,

IH NMR600 MH2, UC(MA3 . 0 Hz, JEHB, 07 H¥3 JEHIL, 87 HGZ9 (@Ld)
6.83JHdd.,0, 2.4 Hz,31®)Hz6.0BA) (6. I#)17 54 42z ,(dlH),
(dd= 10.8 Hz,J=1H.,4 4HZ55 2(H),, 0.90 (s, 9H), O0.56 (s,
'€ NMR150 MH3, UtCOGI3. 0, 136.1, 134.1, 131.8, 131.7,
26.3,4.1D. 4,

The spectrum was consi sit®¢nt with the previous |ite

Vi

( 2B -(tleBut yl di mest(pyhlesiyll yeH-)hrnycdhoyll €
Prepared according 896 tydise |aewleirtad9 $pahloGdk;dumpe:, 98
'H NMR600 MH32, UCC,I9 L H)J= 7..61 Hzd, J2ZHB, 47 HZ2 J&MH) , 7. :
7.2 Hz, 33H)7.2. H2,(JEHB, O07H24 (H), 6.66 (s, 1H), 0.
'€ NMRLI50 MHZ, UCO®I0O.8, 131.9, 131.44 131.3, 128. 2,
104.9, 91.0,480.1, 26.2, 19. 4,
HRM$ ESI) m/ zlbHEiEM. #88R. €829, found 332.1768.
Ac
|\
N\
TBS
(SB-(Ht eBut yl di melH-h n dosyil 1) yeli-thraen
Prepared according9R”é tase laenelrar e 93 ocield.ur e,
IH NMR600 MH2, UCEBCI2AH)J= D..0O3 Hzd,JEHP, 07 HE3 JEMH) , 7. 2
3.0 Hz, H)3.®. Hz,(dH), 2.66 (s, 3H), 0.93 (s, 9H)
1€ NMR150 MH®, uco®is. 2, 143. 8, 13215%53.330106. 22928,
19 .-4.,0.
HRM$ ESI) m/ z:kbHOBM #2DWH3E .C1622, found 274.1561.
O,N
|\
N

\
TBS

( H3L-(t eBut yl di mebtinh wilHDinldyll )e

Prepared according8ué tdse | \gelnleowl oiplrocedur e,

'H NMR600 MH3z, UC@BCJI55H) J=8906, (1d8 Hz, 916)Hz7.%H) (d
(dd= 3.0 Hz, JEHB,06HZ6 (d#), 0.92 (s, 9H), 0.64 (s,
1€ NMR1I50 MH2, uCcna@l4. 2, 141. 61,6, 1N8331.0162 B811WO-4381 117. 4,
The spectrum was consi sit®°¢nt with the previous |ite
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TBSO.

( B -(tleBut yl di mest(tH{ gl wsti lydi)met HH-il sd dlyé ) oxy)

Prepared according 9660 tydise |aewleirtad5 4pahock;d umpe:, 53

'H NMR600 MH32, UC(XCA3 P. 0 Hz, JEHPR, 47H:7 @Q#H), J= 09 (s,
9.0 Hz, 1WH)1. 8. H4&,(dH), 1.06 (s, 9H), 0.96 (s, 9H)
1€ NMR150 MHg, uCcDiaH9. 3, 136. 5, 132.1, 131. 6, 115. 4
18 -42.,4, 4.

HRM$ ESI) m/ ztHO8{JM #8HBP2C2330, found 362.2262.

( BB -(tleBut yl di me5ti loydds ndp |

Prepared according 966 tdselaewleirtad9 Spoloe;dumme: 98

H NMR600 MH32, UCODUL#987 .2 Hz, JEHY,67HA2 J¢HY, 67H30 (H)
7.16=(8,0 Hz, JEHB,O06HE6 (#), O0.94 (s, 9H), 0.61 (s
1€ NMR126 MHZ, uCcna@&lo. 1, 134. 0, 131. 8, 1294.61,. 129. 4,
The spectrum was consi sit®¢nt with the previous |ite

| A\
MeO,C N
TBS

(S8 Met-hebutlyl di meld-hp t-6d &rybgxyl at e

PPrepared according966é tydselagenelrar e 93 oacieldur e,

'H NMR600 MH32, UCCI3ZAH))= B.86 Hzd,JEHB, 47 H&6 JEd#) , 7. 3
3.0 Hz, WH) 3. ®. HHz,(dH), 3.96 (s, 3H), 0.96 (s, 9H)
'€ NMR150 MHZ, UCOH®I8.1, 140.2, 135.1, 134.3, 123.0,
19 .42.,1.

The spectrum wtalke cpmaevisidiesit]| iwtigrmat ur e

| N
BnO N\
TBS

( BB-(Benzyltosbw)t yl di meld-hgdel yl )

Prepared according9ué tydse lagenelrard e pg ocieldur e,

H NMR600 MH2, UCMIA548 . 4 Hz, JEH),. 87 HEZQ JE@H), 87HA2 2H)
7.34=(7.,2 Hz, JEHB,. 07 HXQ @H), T=08.484s,216)Hz6. Q#) (
3.0 Hz, 1H), 5.17 (s, 2H), 0.93 (s, 9H), 0.57 (s,
1€ NMRL50 MH3Z, uCcOGl4. 8, 141. 6, 137. 7, 129. 9, 128. 5,
99.8, 70. 8, 126.3, 19.5,

The spectrum was consi slit¢ent with the previous I|ite
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N

N

\
F TBS
(3D -(tleBut yl di mertf H ylddrioh g o I) e
Prepared according8té tdselaenelrar e 3 ocield.ur e,
H NMR600 MH32, UGD.C44v, 1H) J=7320 KKd/.0HA) ( m761L#H9, 6. ¢
(m, 1H)J=63.68B Hd,, 1H), O0.98 (s, 9H), 0.63 (s, 6H).
'€ NMR150 MHg, tCi@g. 243.0 Hz)yr, 6185H&) (dJ3218,0128.
Hz), 120 .74 5 ddz), J1-16193.,5 1HZz7).,3 1B80d5l. A ,d,2 6. 3, 91 D. Hz) .
¢ NMRR 64 MH2,-WZDCW29 .tz ) .
HRM$ ESi/)z cali¢ldeENSfior +@ 6D . 1422, found 250.1375.

TBS

(WM -(tleBut yl di melHpbyf s odbjpd ypr,i3di ne

Prepared according9Bé& tdse laenelrar e 93 ocield.ur e,

IH NMR600 MHZ, UCTA3 24 .8 Hz, JEHY, 87 H20Q JEHB, 67 H28 (L)
7.06J=(d7d.,6, 4.8 Bz ,3.16d)Hz6.5HH) , (d0. 99 (s, 9H), 0.69
1€ NMR1I50 MH2, uCcnGl4. 1, 142. 4, 130. 7, “n2.38. 8, 122. 4,
The spectrum was consi sit®¢nt with the previous |ite

D
o] N
\
TBS

( SIp -tbeBut yl di mebH-hyl 8] dy-G§ ) emldo][l £, 5
Prepared according 926 tdse|aewleirtad7 paloxce;dumme:, 75
HNMR( 600 MH3z, UCODMIH 8.7 Hz, 1H), 7.03 (s, 2H), 6.5
9H), 0.60 (s, 6H).
'€ NMRLI50 MHP, uCcnDa@l4.4, 142.7, 135.7, 129.74.a25.1,
HRM$ ESI) m/ z:H0QS§ M #A@HECL1414, found 276. 1368.
F.

R

Br N\
TBS

(28 Br ot eBut yl di mebtf H yulbldrioh ¢ o I) e

Prepared according96é& tydse  lagenelrarde pg ocieldur e,

H NMR600 MH3Z, UCODKEI66LH)J= 79..305 Hzd,, 1H), 7.22 (s, 1H)
9H), 0.62 (s, 6H).

1€ NMR150 MH2, uC@@i8. Z235.5 Hz), 13F= 99 . 01 3H3z.)2,, 111371..51
(dls 24.0 HzJ)=, 41 B4 H¥ YEA5L.0R .Hz )(,e4,25.. 2, 19. 3,

¢ NMRR 65 MH2, -ICA®CH22H .(33).

HRM$ ESI ) m/ z.Fh8t ENSMH}B8R26C0381, found 326.0322.
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F

TBSO.
| \ Me
N

\
TBS

(Y -(tleBut yl di meSt(tH{ gl wti M lydi)met 4§ | s-Bhetl Hipixrnydol e
Prepared according 7116 tdselaenelrar e s ocieldur e,

'H NMR600O MH3z, UCHHA0® . 0 Hz, JA4HY9,06HH63 1K), 6.35 (s,
1.02 (s, 9H), 0.94 (s, 9H), 0.64 (s, 6H), 0.19 (s,
'€ NMR125 MHg, tC@s5. 240.0 Hz), J442.8,HARS. 884089 (c
Hz), 121 .138 .(8,Hz), J¥183z%,H109. 6, (@p6.7,0.28,.7., 20. 6,
¢ NMRR70 MH,-WCDODC@S7. BIY) .

HRM$ ESI) m/ zitkBeNOBLMfHIBIC. 2392, found 394.2318

(S -tleBut yl di mebtchy Hag-pY y  ®dbjod y2r,i3di ne

Prepared according 886 tdise | aewleirtad -1PdBloiAE;d umpe:, 105

'H NMR600 MHZ2, UCCI24 H), 7.83= (3.,0 1HY),, JEH®,906(HI2z9 (&)
059 (s, 9H), 0.65 (s, 6H).

1€ NMR1I50 MH2, uCcnGl2. 1, 141. 0, 132.5, “u24. 0, 123. 9,
HRM$ ESI) m/ z:kb@IBd.M f+&BIJC 1079, found 267.1025.

MeO,C

¢} |\

N

\TBS
(P Met-hfrleBGt yI di melH-h y dosyil ) yfia3graamboxy | at e
Prepared according8©0é& tdselaenelrar e 3 ocield.ur e,
'H NMR600 MH2z, UCCIOULH), 7.9%5= (%.,0 1Hk),, JHHBH,247(Hz7 ()
7.20=(48,,0 1H), 6.89Jfs3.QAHHZz, 6114, (¥.,87 (s, 3H), O.
'€ NMRL50 MH®, GCOG®I3. 9, 156.8, 146.1, 140.9, 132.0,
105.3, 102.6,4.501..6, 26.3, 19.5,

HRM$ ESI) m/ z,tbNOSI§M #68BHHC1676, found 356. 16009.

0]

| AN
N
\
TBS

(A -(Ht eBut yl di meld-h yn d5syitBmpd t) hy I-baurt ea n

Prepared according9B86é& tydse  lagenelrarde g ocielduur e,

IHNMR( 600 MHZ2, UCIECI28 H)J= P..82 Hzd,JEHP, 07 HE2 JE#H) , 7. 2
3.0 Hz, 1H) 3.®. Hz,(XEHY, 22H89 @#)1,3.28,346 .(6dpHz, 1H),
6.6 Hz, 6H), 0.93 (s, 9H), 0.62 (s, 6H).

1€ NMR125 MHz, uCR®I0O. 4, 143. 7, 132. 4, 130. 9, 130. 0,
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25.61, 223.8%9. 19. 44,
HRM$ ESI) m/ z:tbHO8M #2HP .C2091, found 316.2032.

OTBS

| N

N

\
TBS

(SA-tleBut yl di me3t(Ry(lesiwd yll di met hyl-18ii Inydlo) @xy ) et hyl )
Prepared according 716 tdise|aewleirtads 3paloe;dumpme:, 52

IH NMR600 MHZ2, uCc(4627 . 2 Hz, JtEH), 87 HZZ .(Ad#A) ( m7. 2®) ,
(s, 1H)J= JF. 23 HEt ,J2HY, 23H@2 eH), 0.97 (s, 9H), 0.9
6 H) .

1€ NMR150 MHg, udcDiai. 3, 131. 2, 128. 8, 121. 2, 119. 2
26. 0, 18.8, 318. 6,

The spectrum was consi sit®¢nt with the previous |ite

|\

N\

TBS
( Bp -(tleBut yl di medt( loxlizyidimyd t)Aroixrydo | e
Prepared according 9060 tydse |aewleirtad7 palodke;dumpe:, 70
'H NMR600 MH32, UC(DULA4218. 4 Hz, JEHRB, 07 Hk4 J@dHy, 87HZ20 (H)
6.821=(&8, 0 Hz, JEH), 86 Hx7 @eH)11.40,373 . (@0 dH=z, 11HYD, 8.4
Hz, 1H), 3.47=(4,21HY, JEHWYS 22tHE3 JEH), 00 HZGE ©@OH,), O
6 H) .
1€ NMR150 MHg, uCDiGl2. 0, 142. 5, 129. 5, 122. 1, 121. 8
26.2,410. 4,
HRM$ ESIm/ z ca8l@Si[fMor+#3@®%. 1727, found 304.1671.

NHAc

MeO.
| A\
N
\
TBS

(SYN-( 21t eBut yl di meStmew Ihadlikiyy #39/11 ) et hyl ) acet ami de
Prepared according6bé tydse lagenelrard e pg ocieldur e,

H NMR600 MH2, UCDWLA379. 0 Hz, JEHN, 87 H&l (@#H), 6&.97 (s,
= 9.0, 1.8 Hz, 1H), 5.688 ¢é6s6 HH) J2HHKB8H2HZI2 @H), 3
3H), 0.91 (s, 1H), 0.57 (s, 1H).

1€ NMRRO MHz g Q@DbCU70. 0, 154. 0, 136. 5, 131. 2, 129. 5,
26. 2, 25. 4, 023. 3, 19. 4,

The spectrum was consi slit¢ent with the previous I|ite
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Y\/YVO N\
5 TBS

( P

Prepar ed acgceonredrianl g ®if 66 cyehdeulrace,c ol or ess oi |

'H NMR600 MH32, UCCI3 N H)J= B..82 Hzd,JEHB, 47 H&3 JEH#H), 7. 3
3.0 Hz, 1H)3.®.Hz,(JdHT,25H52I4HG, 65HA2 JEHY, 24 HR7 (
2H), 2J45144d4, 7. 22.Hz7, (2H) ,2H).,121. 79 (s, 3H), 1.69
9H), 0.65 (s, 6H).

'€ NMRL50 MH, uCO®I7.8, 141.9, 140.3, 135.0, 134. 3,
116. 1,611.055,. 13,9. 6, 26.4, 2A6.02, 25.7, 19.3, 17.7, 16.
HRM$ ESI ) m/ zk3HOXI§M #H4BHPC2666, found 412.2590.

)\O\/O | \
N
\

I} TBS

( 3P

Prepared according90 & tdse laenelrar e 93 ocield.ur e,

IH NMR600 MHZ2, UCECI3SN H)J= B..#2 Hzd,JtHB, 47 H&3 JEM) , 7. 3
3.0 Hz, 1X) ,3.60 6tz ,( dLH) ,4.56.98 6( nf,s2,4H3H)(,@, 42584 , ( ™, 06
1H) ,-118%1(m, 1H),-112216H)(ns.,0.3%44 ,(sl,. 28H), O0.64 (s, 6
1€ NMRL50 MH3Z, uCcO®l7. 6, 149. 7, 140. 3, 135. 1, 134. 4,
108. 8, 105. 1, 68. 4, 41.04. BO. 5, 27 . 4, 26. 4, 26. 3,
HRMS$ ESI) m/ zkbHOSI§M #4HPC2510, found 410.2430.

\H
B
SRR L
o TBS

( P

Prepared according8tlé tydse |laewleirtad -1969d loid€;d umpe:, 170
'H NMR600 MH32, UCCI2AH)J= B.. 80 Hizd,JEHB, 47 H&2 JEH#H) , 7. 3
3.0 Hz, 1H), 6.64 4s801dM,23HY3( RSDHIHH)(R,42BH) , 2.
3H), 12909 (m,-1 38, (n,-BZ2H3 , (m,.-B6HI , (h, 58H) , 1.09 (s
9H) , 00890 ®2H), 0.65 (s, 3H), 0.64 (s, 6H).

'€ NMRL50 MHZ, uCRal2.6, 209.6, 167.2, 140.3, 135.0,
105.1, 74.1, 63.7, 56.9, 49.9, 44.0, 38.8, 38.3, 3
9. 3, 413..2,

HRM$ ESI) m/ z:3kbHQI§ M #EHAC3711, found 574.3650.
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3.3 The Preparation of Ligands and Catalysts

H
Br é
,,,, ., B
Br B.. Br J N/ \N/
NHO_ TBH, / \"" AgOTF =N N \ Br
Br | N —_— \ X
=N 180 -185°C N\ Br Br Ag/ L
Br |
Br 0
TITPB” § /
TpB3Ag (thf)
ProceduPreevi ousIHy, 4 wb lbir mendb(ply .alz | g, 40.0 mmo | ) a

borohydride (2.19 g, 10.0 mmol) were added to a 50
septum and three vacuum/nitrogen cycles were made
fitted Wwiéh anbubp. The nitrogen fl ow was stoppec
war med -1t8065 1A80 for 2 h before the temperature was i
stirred for an additional 2 hbt aAifnteedr wchoiotlei nggo Itiod 1
purified by sublimation to removid Ptfphas uobeaiched a
white solid in 89% yield (13.4 g).

Silver triflate (1.29 g, T3.P0f 5nmé64 ) glwasSi adamedt ot me a
20 h of stirring in the dark, a white solid preci
filtered off and dried %AgEHC Gt PTHg.OHE OFGHvse. 0c o mp |
mmol ) was stsitrirlelded nTHR e(sthO0dimL) for 30 min in the
under reduced pressure, a white solid was obtained
Dat aTIfTopP"H NMR6 00 MHz-¢gg) DMES., 7 YT NMRLS50 MHz-¢dg) DMSO
127.5, 12B0O.NSMRLO93Z . ®MHz i eDLR3bhr) .

Dat a B gt(hfHp NMR600 MHzg) DME®.,1&r ,-3.13H) ,( B,-1640H) , (rh, 77
4HYE NMRL50 MHzg) DIMSD34. 1, 12618, NMRL.36 ,MH@4s) 5DMS2 9 . |
u-4. 76, br).

Spectroscopic data in agrebklfbnt with those reporte
” |
Br
Br | B,,,,/ Br
B"/, 1
N\ i cul Br—¢/ N/ \N
Br— "N N - o o N
i ; X
—N N Br MeCN, overnight
Br \/ Br \Cu/ Br
TI Br |
NCMe
TITpB" TpB3Cu (CH3;CN)

ProceduCtl (952.3 mg, 5.Dl #ph®l. 64amd BH. D27mmpl pf we
acetonitrile (200 mL). The reaction mixture was

removed inCi¢d00omLYHwas added and the resulting s
petrol eumvii~tldd amLystals (3.90 g, 76% yieldpOwere g
UC. Dat@uf(emM)MmpNMR6 00 MHz-d) DMS®. 3br, 1H}E KRMR7 (s,
(150 MHz-ds) DIMSI034. 81, 127. 8B, NMRR9 3z5MHDHBHACE6 B S, 5. 65 ;
br) .

Spectroscopic data in agreklbent with those reporte
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4. Experimental Procedures

4.1 General Procedures for On€Carbon Insertion of Indoles with Fluoroalkyl
N-Triftosylhydrazones

(1) NaH (2.4 equiv.)
TpB3Cu(CHZCN) (10 mol%)

7 B NNHTfs PhCF3, 60 °C, Ny, 12 h Z Ny
~ + I > Ar | J
N AN X P~

X \TBS H CF3 (2) TBAF (1.2 equiv.), DDQ (1.5 equiv.) X N

1.0 equiv. 2, 1.2 equiv.
X=C,N

THF, 25 °C, air, 10 min products 3-25, 34

General Procedure A:ln a glove box, anvendriedscrewcap reaction tube was charged witioroalkyl
N-triftosylhydrazone2 (0.36 mmol, 1.2 equiv.), NaH (0.72 mmol, 2.4 equiv., 60 wt% dispersion in mineral
oil), N-TBS indole (0.3 mmol, 1.0 equivJp®3Cu(CHCN) (30.0 mg, 10 mol¥&and PhCE(10 mL).Next,

the sealed vial was removed from glovebox and stirred &€ 60r 12 h. After cooling to room temperature,
the reaction mixture was filtered through a short pad of silica gel with DCM as an eluent. After removal of
the solventn vacuq the residue was added TBAF (0.36 mL, 0.36 mmol, 1.0 mol/L in THF, 1.2 equiv.) a
DDQ (0.45 mmol, 1.5 equiv.) and THF (10 mL). The resulting mixture was stirred at 25 € for 10 min and
filtered through a short pad of silica gg@retreated with triethylamineyvith DCM as an eluentAfter
removal of the solverit vacuq the residuavas purified by flash column chromatograpby silica gel
(pre-treated with trimethylamine, using petroleum etB8DAC (50/1)as eluent) tafford the product8i 25
and34.

(1) Cs,CO;3 (6.0 equiv.)
TpB3Cu(CHZCN) (10 mol%)

= CF,H
Al N NNHTfs DCM, 40 °C, Ny, 24 h =z XN 2
& + 1 Al J
N N N —
X7 N

X \ H CF,H (2) TBAF (1.2 equiv.), DDQ (1.5 equiv.)

T8S THF, 25 °C, air, 10 min
1.0 equiv. $1, 2.0 equiv. products 26-33 and 35
X=C,N

General Procedure B:In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazones$s1 (0.6 mmol, 2.0 equiv.), GEOz (1.8 mmol, 6.Gequiv.),N-TBS indole (0.3 mmol,

1.0 equiv.), TB®Cu(CHCN) (30.0 mg, 10 mol%and DCM (10 mL)Next, the sealed vial was removed
from glovebox and stirred at 6C for 24 h. After cooling to room temperature, the reaction mixture was
filtered through a short pad of silica gel with DCM as an eluent. After removal of the salvacuq the
residue was added TBAF (0.36 mL, 0.36 mmol, 1.0 mol/L in THF, 1.2 equiv.), DDQ (0.45 mmol, 1.5 equiv.)
and THF (10 mL). The resulting mixture was stirred at 25 € for 10 min and filtered through a short pad of
silica gel(pre-treated withtriethylamine)with DCM as an eluenffter removal of the solvenih vacuq the
residue wagpurified by flash column chromatograpbw silica gel (prareated with trimethylamine, using
petroleum etheEtOAc (50/1)as eluent) tgive the product26i 33and35.

(1) NaH (6.0 equiv.)
TpB3Cu(CH4CN) (10 mol%) R F
AN NNHTfs .
@ . ” PhCF3, 60 °C, N5, 12 h \XCFS
\ H” O CF,CF, (2) TBAF (1.2 equiv.), DDQ (1.5 equiv.) | /J
TBS THF, 25 °C, air, 10 min N
1, 1.0 equiv. $2, 2.0 equiv. 36, 60%

Gener al Prdamedair gl cCve -dordx,d-campr ewearcti on tube was
NtriftosySh9dbammok, 2.0 equiv.), NaH (1.8 mmol , 6

O) NTBS indolel.(®.&8qw(M) T 30. 0 mynd 18MhIiCHo Intk)) .
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Next, the sealed vial was reMoved flRorh.glAduvelrox oa

temperature, the reaction mixture was abilamered diemnh
After removaillmaoadudhe seksveme was addeded TBAF (0.
THF, 1.2 equiv.), DDQ (0.45 mmol , 1.5 equiv.) and
25 AC f@amdl10 imitered throu¢htecneahedt wbhwi @ini BEMIi c a
as an eluent. Af teri megwotahle ofest dee swhsemturi fie

chromatography -taoreasieldi ovda t pe It r (rpoel¢ehuyniE dedidhberd 40 si ng
eluent) to 3§ 4d. bhegpr 60Uwcyi el d) .

4.2 General Procedures for Defluorinative One&Carbon Insertion of Indoles with
Fluoroalkyl N-triftosylhydrazones

(1) NaH (6.0 equiv.)

TpB3Cu(CH5CN) (10 mol%) H F

AN NNHTfs PhCF3, 60 °C, N, 12 h

| N + Il > A XRf
-

\ H \CFZRf (2) CsF (1.2 equiv.), H,0 (20.0 equiv.) | /J

TBS o . .
DMSO, 25 °C, air, 10 min N

R¢= CqFanss
1.0 equiv. 2.0 equiv. products 37-55

General Procedure D:In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazone (0.6 mmol, 2.0 equiv.), N&H8 mmol, 6.0 equiy.60 wt% dispersion in mineral il

N-TBS indole (0.3 mmol, 1.0 equiv.), FPCu(CHCN) (30.0 mg, 10.0 mol¥@nd PhCE(10 mL).Next, the

sealed vial was removed from glovebox and stirred 4Cdor 12 h. After cooling to room temperature, the
reaction mixture was filtered through a short pad of silica gel with DCM as an eluent. After removal of the
solventin vacugq the residue waadded CsF (0.36 mmol, 1.2 equiv.»@4(20.0 equiv.) and DMSO (10 mL).

The resulting mixture was stirred at 25 € for 10 naind dilutedwith DCM, washed with brine, dried over
anhydrous Ng5Q,, filtered and the solvent was evaporated uneldnced pressure to leave a crude product,
which was purified by flash column chromatograghmysilica gel (prareated with trimethylamine, using
petroleum etheEtOAc (50/1)as eluent) tgive the product87i 55.

(1) NaH (2.4 equiv.)

TpBCU(CH4CN) (10 mol%) cHO
| N\ “NHTfS PhCF3, 60 °C, Ny, 12 h | XN~
N
; )
\ H” CF, (2) CsF (1.2 equiv.), H,0 (20.0 equiv.) N
TBS 2 DMSO, 40 °C, air, 5 h
1.0 equiv. 1.2 equiv. products 56-69

General Procedure E:In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazone3 (0.36 mmol, 1.2 equiv.), NaH (0.72mol, 2.4 equiv,.. 60 wt% dispersion in mineral

oil), N-TBS indoles (0.3 mmol, 1.0 equiv.), TfCu(CHCN) (30.0 mg, 10 ml%) and PhCE(10 mL).Next,

the sealed vial was removed from glovebox and stirred &€ 60r 12 h. After cooling to room temperature,

the reaction mixture was filtered through a short pad of silica gel with DCM as an eluent. After removal of
the solventn vacuq the residue was added CsF (0.36 mmol, 1.2 equixQ,(R0.0 equiv.) and DMSCQLQ

mL). The resulting mixture was stirred at 25 € for 10 naimddilutedwith DCM, washed with brine, dried

over anhydrous N&Q, filtered and the solvent was evaporated under reduced pressure to leave a crude
product, which was purified by flash colurhromatographgn silica gel (prdreated with trimethylamine,

using petroleum ethdftOAc (30/1)as eluent) tgive the 3formylquinoline product$6i 69.
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4.3 General Procedures forOne-Carbon Insertion of Indoles with Functionalized
N-triftosylhydrazones

(1) NaH (2.0 equiv.)
Br3 0,

= Tp°"Ag(thf) (10 mol%) Ar

R NNHTfs PhCFy, 60 °C, Ny, 12 h z Xy
N + ” > Ar |

X N A H - N P

TBS (2) TBAF (2.5 equiv.) X N
2.0 equiv. 1.0 equiv. 25 °C, air, 10 min

General Procedure F:In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazone (0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),
N-TBS indole (0.6 mmol2.0 equiv.), TB®Ag(thf) (36.0 mg, 10 mol%) and Ph€i5.0 mL). Next, the
sealed vial was removed from glovebox and stirred &C&0r 12 h. After cooling to room temperatuttee
reaction mixturevas addedBAF (0.75 mL, 0.75 mmol, 1.0 mol/L in THR,5 equiv.)and stired at 28C

for 10 min. After completion of the reaction, the mixture was filtered through a short pad of silica gel
(pretreatedwith triethylamine) with DCM as an eluent. After removal of the solientcuq the residue

was purifiedby flash chromatography on silica gerétreatedwith trimethylamine, using petroleum
etherEtOAc (40/1)as eluent) tgive the corresponding&ylquinoline products.

(1) NaH (2.0 equiv.) A
| N\ ﬁNHTfs TpBr3Ag(thf) (10 mol%) | X
N :
N PhCF3, 80 °C, Ny, 12 h
\ r/ h

A H >

2.0 equiv. 1.0 equiv. (2) TBAF (2.5 equiv.) products 72, 84, 107
25 °C, air, 10 min

General Procedure G:In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazone (0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),
N-TBS indole (0.6 mmol, 2.0 equiv.), TpAg(thf) (36.0 mg, 10 mol%) and PheF.0 mL). Next, the
sealed vial was removed from glovebox and stirred 4€80r 12 h. After cooling to room temperatuiteg
reaction mixturavas addedBAF (0.75 mL, 0.75 mmol, 1.0 mol/L in THF, 2.5 equiand stired at 28C
for 10 min. After completion of the reactm the mixture was filtered through a short pad of silica gel
(pretreatedwith triethylamine) with DCM as an eluent. After removal of the solientcuq the residue
was purified by flash chromatography on silica galefreatedwith trimethylamine, using petroleum
etherEtOAc (40/1)as eluent) tgive producty2, 84 and107.

(1) NaH (2.0 equiv.)
| N\ NNHTfs TpB3Ag(thf) (10 mol%) o R
N + /Il\ PhCF3, 60 °C, Ny, 12 h | /)
\ R H > N
1 TBS (2) CsF (2.5 equiv.) products
2.0 equiv. 1.0 equiv. DMSO, 25 °C, air, 10 min 75, 91, 98, 115

General Procedure H: In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazones (0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),
N-TBS indolel (0.6 mmol, 2.0 equiv.), T§*Ag(thf) (36.0 mg, 10 mol%) and PheF5.0 mL). Next, the
sealed vial was removed from glovebox and stiae60°C for 12 h. After cooling to room temperature, the
reaction mixture was filtered through a short pad of silicgyeltreatedwith triethylamine)with DCM as

an eluent. After removal of the solvantvacuq the residue was added CsF (0.36 mrAd, equiv.) and
DMSO (3.0 mL). The resulting mixture was stirred at 25 € for 10 amdldilutedwith DCM, washed with

brine, dried over anhydrous p&Qy, filtered and the solvent was evaporated under reduced pressure to leave
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a crude product, which wasugfied by flash column chromatograpton silica gel (prdreated with
trimethylamine, using petroleum etHetOAc (30/1)as eluent) tgive the product35, 91, 98and115

(1) NaH (2.0 equiv.)

| \ ﬁNHTfs TpBAg(thf) (10 mol%) /@
DCM, 60 °C, N,, 12 h
N , » N, N
N * | = H > | S
‘TBS N/ (2) TBAF (2.5 equiv.) /)
1 553 THF, 25 °C, air, 10 min N
2.0 equiv. 1.0 equiv. 86, 35% yield

General Procedure I: In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazones56(0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral
oil), N-TBS indolel (0.6 mmol, 2.0 equiv.), T§®Ag(thf) (36.0 mg, 10 mol%) and DCM (5.0 miext, the
sealed vial was removed from glovebox and stirred 4Caor 12 h. After cooling to room temperature, the
reaction mixture was filtered through a short pad of silicdmeltreatedwith triethylamine)with DCM as

an eluent. After removal of the solvantvacuq the residue was added TBAF (0.75 mL, 0.75 mmol, 1.0
mol/L in THF, 2.5 equiv.) and THF (5.0 mL). The resulting mixture was stirred at 25 € for 1Carmdn
filtered through a short pad of siligel (pretreatedwith triethylamine) with DCM as an eluent. After
removal of the solverih vacugq the residue was purified by flash chromatography on silicgpgetréated
with trimethylamine, using petroleum etHetOAc (20/1) as eluent) tayive produt 86 (21.6 mg, 35%
yield).

(1) NaH (2.0 equiv.)
Rhy(esp), (1.0 mol%) R
@ . ﬁNHTfS DCM, 60 °C, N, 12h | X~
N R H (2) CsF (2.5 equiv.) N/J
g 1BS DMF, 25 °C, air, 2 h
2.0 equiv. 1.0 equiv. products 87-90

General Procedure J: In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazone (0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),
N-TBS indolel (0.6 mmol, 2.0 equiv.), Rfesp) (1.0 mol%) and DCM (5.0 mLNext, the sealed vial was
removed from glovebox and stirred at for 12 h. After cooling to room temperature, the reaction
mixture was filtered through a short pad of silica gel with DCM as an eluent. After removal of the isolvent
vacuq the residue was added CsF (0.36 mmol, 2.5 equiv.) and DMF (3.0 mL). The resuttitge wias

stirred at 25 € for 2 h andilutedwith DCM, washed with brine, dried over anhydrous8la;, filtered and

the solvent was evaporated under reduced pressure to leave a crude product, which was purified by flash
column chromatographyn silica gé(pre-treated with trimethylamine, using petroleum etB&DAc (40/1)

as eluent) tgive the product87i 90.

(1) NaH (2.0 equiv.)
Rhy(esp), (1.0 mol%)

| AN HNHTfs PhCF3, 60 °C, Ny, 12 h N
N .
N |
\ pr” N (2) TBAF (2.5 equiv.) N

TBS 25 °C, air, 10 min

1 S54 92, 40% yield
2.0 equiv. 1.0 equiv.

General Procedure K: In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazones57(0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral
oil), N-TBS indolel (0.6 mmol, 2.0 equiv.), Rfesp} (1.0 mol%) and PhGK5.0 mL).Next, the sealed vial
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was removed from glovebox and stirred at’60for 12 h. After cooling to room temperature, the reaction
mixture wasaddedTBAF (0.75 mL, 0.75 mmol, 1.0 mol/L in THF, 2.5 equiand stirred at 25°C for 10
min. After completion of the reaction, the mixture was filtered through a short pad ofggli¢aretreated
with triethylamine) with DCM as an eluent. After removal of the soluewacuq the residue was purified
by flash chromatography on silica gel (fireatedwith trimethylamine, using petroleum etHetOAc (50/1)

as eluent) tgive the produc®2 (28.0 mg, 40% yield).

(1) NaH (2.0 equiv.)
F TpBRAg(thf) (10 mol%) F
TBSO NNHTfs PhCF;,80 °C, Ny, 12 h HO N
[ D—wme + [l > v
N Ar” H (2) CsF (2.5 equiv.) | /)\
\TBS Ar = 4-MePh DMSO, 25 °C, air, 10 min N Me
s43 s3 108, 93% yield

2.0 equiv. 1.0 equiv.

Procedure L: In a glove box, aonvendried screwcap reaction tube was charged withriftosylhydrazone

(0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion menaii oil), N-TBS indoleS44

(0.6 mmol, 2.0 equiv.), T§Ag(thf) (36.0 mg, 10 mol%) and PheFs.0 mL). Next, the sealed vial was
removed from glovebox and stirred at 80 for 12 h. After cooling to room temperature, the reaction
mixture was filtered through a short pad of silica gel with DCM as an eluent. After removal of the isolvent
vacuq the residue was added CsF (0.36 mmol, 2.5 equiv.) and DMSO (3.0 mL). Thagesitture was
stirred at 25°C for 10 min. After completion of the reaction, the mixture wdikited with DCM, washed

with brine, dried over anhydrous p&O,, filtered and the solvent was evaporated under reduced pressure to
leave a crude product, whietas purified by flash column chromatogragiy silica gel pre-treated with
trimethylamine, using petroleum etHetOAc (20/1)as eluent) tgive the producl08(74.5 mg, 93%).

44 General Procedure for OneCarbon Insertion of Pyrroles with
N-Triftosylhydrazones

NaH (2.0 equiv.)

R~ NNHTfs Rhy(esp); (1.0 mol%) o
+ Il R J
_

N A7 H PhCFj, 60 °C, Ny, 12 h e

2.0 equiv. 1.0 equiv. products 119-128

General Procedure M: In a glove box, anovendried screwcap reaction tube was charged with
N-triftosylhydrazones (0.3 mmol, 1.0 equiv.), NaH (0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),
pyrroles (0.6 mmol, 2.0 equiv.), Rlesp} (1.0 mol%) and PhGH5.0 mL). Next, the sealed vial was
removed from glovebox and stirred at for 12 h. After cooling to room temperatuthe reaction
mixture wadiltered through a short pad of silica gel (reated with triethylamine) with DCM as an eluent.
After removal of the solvenin vacuqg the residue was purified by flash chromatography on silica gel
(pretreatedwith trimethylamine, using petroleum etHetOAc (40/1) as eluent) togive the pyridine
productsl19 128
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4.5 Gramscale Experiment

TpBr3Ag(thf) (10 mol%)

NNHTfs NaH (2.0 equiv.) Me
B [l PhCFs, 60 °C, Ny, 24 h /©/
N
N + /©/ H then | X
\ o )
BS Ve TBAF, 25 °C, air, 10 min /J
N

\i

T

1,7.5mmol, 1.73 g 83,5mmol, 1.71g 70, 1.02 g, 89% yield

Procedure: In a glove box, arovendried 250 mL Schlenk tube containing a stir bar was charged with
N-triftosylhydrazones3(1.71g, 5.0 mmol, 1.0 equiv.), NaH (0.4 g, 2.0 equiv., 60 wt% dispersion in mineral
oil), and PhCE (50.0 mL). The reaction mixture was stirred at ambient temperature for 30 min, and then
N-TBS indolel (1.73 g, 7.5 mmol, 1.5 equiv.) and BTfA\g(thf) (0.6 g, 10.0 mol%) were added into the
reaction mixtureNext, the sealed vial was removed from glovebox and stirred &€ 60r 24 h. After
cooling to room temperaturthe reaction mixture wasddedTBAF (15.0 mL, 15.0 mmol, 1.0 mol/L in THF,

2.0 equiv.) and stirred @6 °C for 10 min.The reaction mixture was filtered through a short pad of silica gel
(pretreated with triethylamine) with DCM as an eluent. After removal of the soinergtcuq theresidue

was purified by flash chromatography on silica gel {peated with trimethylamine, using petroleum
etherEtOAc (40/1)as eluent) tgive the produc?0(1.02 g, 89% vyield).

4.6 Total Synthesis of Bioactive Molecules using the Oitaarbon Insertion as Key Step
Synthesis oft compound 13

Reported methods: OH

- O O e
—_— —_— —_— AN
MeO NH, 19.8%  MeO N 477%  HoO NZ 34.8% ‘ _
HO N
(a) 2-bromomalonaldehyde, ethanol, r.t., overnight; ethanoic acid, 100 °C, reflux, 10 d; anticancer activity

(b) methanesulfonic acid, methionine, 130 °C, 23 h; Chin. J. Org. Chem. 2019, 39, 3230.
(c) 4-hydroxyphenylboronic acid, potassium acetate, PdCl,(dppf), dioxane, 90 °C, overnight

NNHTfs

Our methods:
H
NaH (1.5 equiv.) /©/ OH
/©j\> TBSCI (1.2 equiv.) /©j\> TBSO $55 (1.0 equiv.) /@/
—_— -
HO N TBSO N S

THF, rt (1) NaH (2.0 equiv.) | J
H TBS TpB3Ag(thf) (10 mol%) HO N
129 130 PhCF3 (5 mL), 60 °C, N5, 12 h 131, 77%

(2) CsF (6.6 equiv.)
DMSO, 25 °C, 10 min

Stepl In a 50 mL round bottom flask equipped with a stirring bar, NaH (120 mg, 1.5 equiv., 60 wt%
dispersion in mineral oil) was added to anhydrous THF (5 mL) in one portion. The resulting suspension was
stirred until the gas evolution stopped. In a separatetiie 6hydroxyindole129 (266 mg, 2.0 mmol, 1.0
equiv.) was dissolved in anhydrous THF (5 mL) and added to the suspension in one portion. The mixture was
stirred for approximately 30 minutes at room temperature. In another separate vial, TBSCI (260 mg,
mmol, 1.2 equiv) was dissolved in anhydrous THF (5 mL) and added to the reaction mixture. Upon
completion of the reaction, which was monitored by TLC, brine (20 mL) was added and the reaction mixture
was extracted with EtOAc 820 mL). The combinedrganic phases were dried overn8@, filtered, and
all volatiles were evaporated under reduced pressure to leave a crude product, which was purified by flash
column chromatographgn silica gel(using petroleum as eluent) give the producfi30 (672 mg,93%
yield).
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Step 2:In a glove box, anvendriedtube was charged witki-triftosylhydrazoness (137.4 mg, 0.3 mmol,

1.0 equiv.), NaH (24 mg, 0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral -@Y,B5-N-TBS indole
130(216.6 mg, 0.6 mmol, 2.0 equiyTp?Ag(thf) (36.0 mg, 10.0 mol%) and PhE.0 mL). Next, the

sealed vial was removed from glovebox and stirred &Cdor 24 h. After cooling to room temperature, the
reaction mixture was filtered through a short pad of silica gel with DCM as an eluent. After removal of the
solventin vacuq the residue was add€&sF (304 mg, 2.0 mmol, 6.6 equiv.) and DMSO (19l0. The

resulting mixture was stirred at 25 € for 10 miAfter completion of the reaction, the mixture whlsited

with DCM, washed with brine, dried over anhydrous3§&;, filtered and the solvent was evaporated under
reduced pressure to leave a crude prqaduitich was purified by flash column chromatographysilica gel
(pretreated with trimethylamine, using petroleum etB&#DAc (20/1) as eluent) tgyive the producii3l

(54.7 mg, 77% yieldpsapaleyellow solid solid; mp: 214215 €. *H NMR (500 MHz,DMSQds) U 10 . 12
(s, 1H), 9.62 (s, 1H), 9.02 (d= 2.0 Hz, 1H), 8.35 (d] = 2.0 Hz, 1H), 7.84 (d]= 9.0 Hz, 1H), 7.64 (d] =

8.5 Hz, 2H), 7.25 (d] = 2.0 Hz, 1H), 7.17 (dd}= 9.0, 2.5 Hz, 1H), 6.91 (d,= 8.5 Hz, 2H)*C NMR (150
MHz,DMSOds) & 157.8, 149.0, 148.6, 147.7, 130.6, 130.:
HRMS (ESI) m/z calcd. for @HioNO* [M + H]* 238.0863, found 238.0875The spectrum was
consistent with the previous literatlite

Synt heoimpoathd 13

Reported methods:

OMe
(@) T o xF © ‘
—_— —_— —_— N
Z Z
19.8Y 47.79 96.5Y
MeO NH2 % MeO N % HO N % _ OMe
HO N

(a) 2-bromomalonaldehyde, ethanol, r.t., overnight; ethanoic acid, 100 °C, reflux, 10 d; anticancer activity

(b) methanesulfonic acid, methionine, 130 °C, 23 h; Chin. J. Org. Chem. 2019, 39, 3230.
(c) 2,4-dimethoxybenzeneboronic acid, potassium acetate, PdCl,(dppf), dioxane, 90 °C, overnight

Our methods: (1) NaH (2.0 equiv.)
NNHTfs TpBr3Ag(thf) (10 mol%) OMe
/@f\> II\ PhCF, (5 mL), 60 °C, Ny, 12 h
+ H > N
N
TBSO ] /©i (2) CsF (1.5 equiv.) /@fj
BS MeO OMe DMSO0, 25 °C, 10 min Ho G OMe
130, 2.0 equiv. $56, 1.0 equiv. 132, 53%

Procedure In a glove box, avendried tube was charged witk-triftosylhydrazoneSs6 (116.4 mg, 0.3
mmol, 1.0 equiv.), NaH (24 mg, 0.6 mmol, 2.0 equiv., 60 wt% dispersion in mineral-@MB&-N-TBS
indole 130(216.6 mg, 0.6 mmol, 2.0 equiv.), TPAg(thf) (36.0 mg, 10 mol%) and Phef.0 mL). Next,

the sealed vial was removed from glovebox and stirred & 66r 12 h. After cooling to room temperature,
the reaction mixture was filtered thrdug short pad of silica gel with DCM as an eluent. After removal of
the solventn vacuq the residue was add€sF (228 mg, 1.5 mmol, 5.0 equiv.) and DMSO (1010. The
resulting mixture was stirred at 25 € for 10 miAfter completion of the reactiothe mixture wasliluted
with DCM, washed with brine, dried over anhydrous${a, filtered and the solvent was evaporated under
reduced pressure to leave a crude product, which was purified by flash column chromatogsilite/ gel
(pretreated withtrimethylamine, using petroleum etHEtOAc (20/1) as eluent) t@ive the productl32
(44.7 mg, 53% yield)asapale solid solid; mp: 22211 €. 'H NMR (500 MHz,DMSGds) U 10. 13 ( s,
8.82 (d,J=2.0 Hz, 1H), 8.19 (d]1= 1.6 Hz, 1H), 7.82 (d] = 9.0 Hz, 1H), 7.36 (d] = 8.5 Hz, 1H), 7.24 (d,
J=2.0Hz, 1H), 7.16 (ddl= 9.0, 2.0 Hz, 1H), 6.72 (d,= 2.5 Hz, 1H), 6.67 (ddl = 8.5, 2.0 Hz, 1H), 3.83
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(s, 3H), 3.80 (s, 3H)}:*C NMR (150 MHz, DMSQGds) U 160 . 6, 158. 3, 13.2,. 5,
129.5,128.4, 122.0, 119.5, 119.3, 109.8, 105.7, 99.1, 55.8 H8\BS (ESI) m/z calcd. for GH16NO3*
[M + H]* 282.1125, found 282.111The spectrum was consistent with the previous literature

Synthesis o6 compound 13

Reported methods:

o (0] OH OMe OMe OMe
o —>» — —_—
N 88% S 78% S 78% ~
H = = =
N Me N Me N CHO

OMe
@ (a) 4-methoxyphenylacetone, KOH, EtOH, 80 °C, 48 h
R X (b) Dowtherm A, 280 °C, 4 h
92% (c) Se0,,90°C,2h
N/ = Ph (d) acetophenone, KOH, EtOH, rt, 2 h
[¢]

antiprolifereactive
Eur. J. Med. Chem., 2013, 59, 274

Our methods: HNHTfs
H
NaH (1.5 equiv.) OMe
a .5 equiv.
mMe TBSCI (1.2 equiv.) mme MeO $58 (1.0 equiv) /©/ Se0,
—_—_— - .

X
\ THF, 1t \ Tp®Ag(thf) (10 mol%) ©f\)\ 90°C

H TBS . P

NaH (2.0 equiv.) N Me
PhCF3, 100 °C, Ny, 24 h
857 135 then TBAF, rt, 10 min $59, 80%

OMe
OMe
/©/ Acetonphenone, KOH N
X
EtOH, rt P> >~ Ph
— N
N CHO

(@)
134, 78% 136, 92%

Step 1:In a 50 mL round bottom flask equipped with a stirring bar, NaH (180 mg, 1.5 equiv., 60 wt%
dispersion in mineral oil) was added to anhydrous THF (5 mL) in one portion. The resulting suspension was
stirred until thegas evolution stopped. In a separate vial, #e2lH-indole S57(393 mg, 3.0 mmol, 1.0

equiv.) was dissolved in anhydrous THF (5 mL) and added to the suspension in one portion. The mixture was
stirred for approximately 30 minutes at room temperaturantsther separate vial, TBSCI (540 mg, 3.6
mmol, 1.2 equiv) was dissolved in anhydrous THF (5 mL) and added to the reaction mixture. Upon
completion of the reaction, which was monitored by TLC, brine (20 mL) was added and the reaction mixture
was extractewvith EtOAc (32 20 mL). The combined organic phases were dried oves®iafiltered, and

all volatiles were evaporated under reduced pressure to leave a crude product, which was purified by flash
column chromatographgn silica ge(using petroleum ethers eluentto give the product35(515 mg, 70%

yield).

Step 2:In a glove box, amvendriedtube was charged witki-triftosylhydrazones58 (358.0 mg, 1.0 mmol,

1.0 equiv.), NaH (80 mg, 2.0 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),

1-(tert-butyldimethylsilyl}2-methyt1H-indole 135 (490.0 mg, 2.0 mmol, 2.0 equiyJp?Ag(thf) (120.0

mg, 10.0 mol%) and PhGK10.0 mL).Next, the sealed vial was removed from glovebox and stirred at

100°C for 24 h. After cooling to room temperature, thectiemm mixture was added TBAF (2.5 mL, 2.5
S30

15:



mmol, 1.0 mol/L in THF, 2.5 equivgnd stirred at 28C for 10 min.After completion of the reaction, the

mixture was filtered through a short pad of silica gel{peated with triethylamine) with DCM as an eftie

After removal of the solvernn vacuq the residue was purified by flash chromatography on silica gel (pre

treated with trimethylamine, using petroleum etB8DAc (40/1)as eluent) t@ive the produc859(199.2

mg, 80% yield), as white solid; mp: 6970 €. 'H NMR (500 MHz,CDC}) U 8J=8.%Hz(1H), 7.89

(s, 1H), 7.73 (dJ=8.0 Hz, 1H), 7.6&.63 (m, 1H), 7.45 (= 7.5 Hz, 1H), 7.3Z.27 (m, 2H), 7.086.95 (m,

2H), 3.84 (s, 3H), 2.67 (s, 3HY)C NMR (150 MHz, CDC}) 159.0, 157.5, 146.8, 135.8, 135.2, 132.0,

130.2,129.0, 128.3,127.2, 126.8, 125.8, 113.7, 55.2,2R4S (ESI) m/z calcd. for GHsNO* [M + H]*

250.1226, found 250.1225.

St &ptAl mi St50n1e€ 4.5 mg, 0.5 mmol, 1.0 equiv.) and sel

equi v.)li oxnane 4(5. 0 mL) was heated to 100 AC for 2

aqueous s (NeaOH CroL ) and extracted with DM c( Ll0ayrel sT w3

washed Owviftonl Ibhwed by amhiyndad @driileaderevder and evapor a

mi xture was purified by coluesmngcbhpeomBatOdlgtyaish yre o n

el yeot gi ve 18l ®@2X.oedumg, a8 aye eslodl)i @g HnPNMREO D

MHz, £D@I 9, 2¥H)J= &8..H0 Hzd, 1H), JI&. B8 0( Hz-7/1LH)A,) (im78 &8

1H) ,- 77680 (m,-7.1H3 ,( M,-638BHY , (M, 0BHPC NBMRLS 0( MH23 H)C.DCI

id 192. 5, 159. 7, 149. 9, 146. 9, 138. 4, 135. 5, 130. 7

HRM$ ESI ) m/ z:rhHQddM +#2&3 . a019, found 264.1022.

St ekp 'Clompol&HM78.9 mg, 0.3 mmol, 1.0 equiv.) and ac

equiv.) in EtOH (5.0 mL) were stirred at 0 AC for

and the mixture was stirred at roe@anc t ednpeo mp ue i d

esulting mixture was added 1 M HCI unt il pH 3 res

rganic | ayer waanlyd\kh&®#t ieldt, erded ,edarmdreevaporated.

urifiedcbhyomat agnapHiuysionng spieltidcodOdgeearid 8 OB e mti v e

he pt®dock. 7 mg, aehbhayei eslod)i 42 HPNMRES0 MHZ, uUuCDCI

.40=(d5.0 Hz,J=1HY.,5 8BHzZ®. qH),( m8. BHl)1 5 .80 0RRz (JdIH), 7
8. 0 Hz, JeH), 57 Hz57 .(618,) (m7. &H)7. 5.82;7(BB) (m7. 2H) ,

7.0602 (m, 2H}E MMRLBG O( sSMH23 H)CO®IO. 35, 115497 .62, 11541. 3,

136. 9, 136. 3, 133.0, 131. 1, 130. 5, 129. 8, 129. 7,

HRMS  ESI ) m/ z 26laN@Ed M H03IB]6C 1489, f oTumed S3Bede tlrdOmR . w

consistent wiittheltdhteurper evi ous

co —+ T O —

Synthesis off compound 13

OMe
/©/ Acetonphenone, KOH
X
)\ EtOH, rt
7
N CHO

134 137, 58%

Y
e
2

ProceduAe mAxtlB( &80 mg, 0.3 mmol), phenyl magnesi u
M solution in THF), and THF (10 mL) was stirded at
of water (5.0 mL) #Ond l@pamtli)jt acme ODCiMe H ibe mikBls Whehe

with brine aannhdy daBiQetdi lotveerre d , and evaporated. The ¢
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column chromat ogusaiphy peat 4 0&laddy)sgted)k we gti ve t he pr c
13(59.3 mg,, S5@wiayeebd)lld7 HPNMREDS MHz, UCCROF2 4

8.5 Hz, 1H), 7393 8(9, HXrH)JIEHY7,.857 Hz®&, {HH,)7,. 57 .HZ8 (1tH,)
7.Z506 (m,6.3HY ,( mM,-60DHG ,( 68,6928 ,( B, 8BH)G6. . Bz, (MH) ,

(b= 6.5 Hz, 1HE, NBRBY0 (MH2 ,38HQOGI9. 2, 159.0, 145.0,
130. 4, 130. 0, 129. 6, 128.5, 127. 8, HRMSIS5E S 112 7m/ 4z,

cal cdofloW@'f MC+3 HP. 1489, fobedspPpée2t il d&®8was consi sten
litelrdlture

Synthesis of compound 39

Reported methods:

OMe

OMe
9 Os_ _OH OMe OMe
(a) (b) (c)
(@) —_—
N 83% O X OMe  88% ‘ A OMe 0%
P P
N Me N Me

146

OMe OMe
OMe OMe
O ) O @
X oM N OMe >
© 57% 85%
_ N/ OH
N CHO
Ph

(a) 3,4,5-trimethoxyphenylacetone, KOH, EtOH, 80 °C, 48 h; anti-inflammatory agent

(b) Dowtherm A, 280 °C, 4 h; Molecules, 2019, 24, 1162
(c) Se0,, 90 °C, 2 h;
(
(

d) PhMgBr, THF, 0 °C;
€) MnO,, DCM, 1t, 12 h.

Our methods:
NNHTfs

MeO

oo | _ OMe OMe
S60 (1.0 equiv.) OMe OMe
A\ Me OMe SeO, 4-OMePhMgBr
> —_— —_ »

N

\os TpBAg(thf) (10 mol%) X OMe  90°C S OMe THF, 0°C

NaH (2.0 equiv.) /)\ /)\
PhCF3, 100 °C, N,, 24 h N Me N CHO

then TBAF, rt, 10 min

X H

135 138, 90% S61, 78%
OMe

i OMe

X OMe
MnO, N/ o

DCM, rt, 12 h
OMe
139, 48%

Step 1:In a glove box, amvendriedtube was charged witki-triftosylhydrazones@0 (418.0 mg, 1.0 mmol,
1.0 equiv.), NaH (80 mg, 2.0 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),
1-(tert-butyldimethylsilyl}2-methyt1H-indole 135 (490.0 mg, 2.0 mmol, 2.0 equiyJp?Ag(thf) (120.0
mg, 10.0 mol%) and PhGK10.0 mL).Next, the sealed vial was removed from glovebox and stirred at
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100 °C for 24 h. After cooling to room temperature, the reaction mixture was added TBAF (2.5 mL, 2.5

mmol, 1.0 mol/L in THF, 2.5 equivand stirred at 28C for 10 min.After completion of theeaction, the

mixture was filtered through a short pad of silica gel{peated with triethylamine) with DCMs an eluent.

After removal of the solvenih vacuq the residue was purified by flash chratography on silica gel

(pretreated with trimethylamine, using petroleum etB&DAc (30/1) as eluent) t@ive the producii38

(278.1 mg, 90% yieldps a pale yellow oitH NMR (500 MHz, CDC$) U 8J.=8.5Hz(1#i), 7.96 (s,

1H), 7.78 (dJ=8.0 Hz, 1H), 7.68 (§ = 7.5 Hz,1H), 7.49 (tJ= 7.5 Hz, 1H), 6.59 (s, 2H), 3.94 (s, 3H), 3.88

(s, 6H), 2.69 (s, 3Hf*C NMR (150 MHz,CDC$§) UG 157.2, 152.9, 147.0, 137.3
128.4, 127.3, 126.6, 126.1, 106.4, 61.0, 56.2, H4EBMS (ESI) m/z calcd. for @H2oNOs* [M + H]*

310.1438, found 310.1449.

St epl'R: mi x138rl. 0 mmol , 1.0 equiv.) and selenium
1,4 oxane (5.0 mL) was heated to 100 AC for 2 h.
NaHGO50 mL) and extracted with DCM (10 mL T 3). Tl

HO foll owed by amrhiyne¥aS @driilad revder and evaporated. i
purified by col umn c lurso nmagt opgdr tradpohiyé connd 8s0i é) Ii lceary ti gved
the pS®@LXAE. 0 mg, ae%aywei elod)l dea . 'HJOHMR50H0 MHZ, UGCDCI
10.28 (s, J4AH8.,.58H84 1Hd), XB. B4 0( Hz-71LHBH,) ("m7FABH9d,, 7. -
(m, 1H), 6.63 (s, 2HE, NMROA5 (MH2 3 EHEQOA®IZ. 89 (53.8H)1
138.3, 138.1, 135.9, 132.4, 130. 6HRM$SE®IHF7 m/k2c.al
forth®@Q'[ M #3R4. 1230, found 324.1218.

Step 3:M2A mixture 0ofS61(0.3 mmol), phenyl magnesium bromide (0.9 mmol, 0.9 mL of a 1 M solution in
THF), and THF (10 mL) was stirded at O € for 12 h. The reaction was quenched by addition ofSa@&ter
mL) and partitioned betweern@& (10 mL) and DCM (15 mL). The organic layer was washed with brine and
dried overanhydrousNaSQ, filtered, and evaporated. The crude product was used in the following step
without further purification*2A mixture ofthe crude produand MnQ (10.0 mmol, 10 equiv.) in DCM

(20 mL) was stirred at room temperature for 12 h. The reaction mixture was partitioned bei@€¢&0 ML)

and DCM (15 mL). The organic layer was washed with brine, driedangrdrousNa,SQ;, filtered, and
evaporated. The crude mixture was purified by column chromatography on sili¢asiopg petroleum
etherEtOAc (25/1) as eluentjo give the productl39 (61.8 mg, 48% yield)as awhite solid; mp:
152153 €. 'H NMR (500 MHz, CDC}) U 81HR®17 (d3= 8.5 Hz, 1H), 7.93 (d] = 8.0 Hz, 1H),
7.907.85 (m, 2H), 7.8@.75 (m, 1H), 7.65 (1] = 7.5 Hz, 1H), 6.9%6.86 (m, 2H), 6.61 (s, 2H), 3.85 (s, 3H),
3.83 (s, 3H), 3.69 (s, 6HY*C NMR (125 MHz,CDC}) U4 194. 0, 164.1,a037813%6K,. 9, 15
133.6, 133.1, 132.7, 130.1, 129.6, 129.4, 127.9, 127.8, 127.7, 113.8, 106.4, 60.8, 56HRBEB5ESI)

m/z calcd. for GeH24NOs* [M + H]* 430.1649, found 430.165@he spectrum was consistent with the
previous literaturé?l.
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Synthesisof compound 14

HNHTfs

H

NaH (1.5 equiv.) F. /©/ ove
MeO
m Tesaizequ) Nwme © S58(1.0equiv) Se02
THE, rt N\ TpBR3Ag(thf) (10 mol%) \©f\)\ 90 °C
TBS NaH (2.0 equiv.) N Me

PhCF3, 100 °C, N, 24 h
$62 S63 then TBAF, rt, 10 min 140, 81%

/( : OMe
)@f A W@f

piperidine

EtOH, reflux, 12 h

S64, 79% 141, 63/

Step 1:In a 50 mL round bottom flask equipped with a stirring bar, NaH (180 mg, 1.5 equiv., 60 wt%
dispersion in mineral oil) was added to anhydrous THF (5 mL) in one portion. The resulting suspension was
stirred until the gas evolution stopped. In a separalethie 2Me-5-F-1H-indole S62(447 mg, 3.0 mmol,

1.0 equiv.) was dissolved in anhydrous THF (5 mL) and added to the suspension in one portion. The mixture
was stirred for approximately 30 minutes at room temperature. In another separate vial, TBS@l (5860 m
mmol, 1.2 equiv) was dissolved in anhydrous THF (5 mL) and added to the reaction mixture. Upon
completion of the reaction, which was monitored by TLC, brine (20 mL) was added and the reaction mixture
was extracted with EtOAc @20 mL). The combing organic phases were dried over8ia;, filtered, and

all volatiles were evaporated under reduced pressure to leave a crude product, which was purified by flash
column chromatographgn siica gel(using petroleum ether as eluetatpive the producs63 (608 mg, 77%

yield).

Step 2:In a glove box, amvendriedtube was charged witki-triftosylhydrazones58 (358.0 mg, 1.0 mmol,

1.0 equiv.), NaH (80 mg, 2.0 mmol, 2.0 equiv., 60 wt% dispersion in mineral oil),
1-(tert-butyldimethylsilyl}-5-fluoro-2-methyt1H-indole S63 (526.0 mg, 2.0 mmol, 2.0 equiypP=Ag(thf)

(120.0 mg, 10.0 mol%) and Phg@0.0 mL).Next, the sealed vial was removed from glovebox and stirred

at 100°C for 24 h. After cooling to room temperature, the reaction mixture was added (PBARL, 2.5

mmol, 1.0 mol/L in THF, 2.5 equivgnd stirred at 28C for 10 min.After completion of the reaction, the

mixture was filtered through a short pad of silica gel{peated with triethylamine) with DCM as an eluent.

After removal of the sokntin vacuq the residue was purified by flash chromatography on silica gel (pre

treated with trimethylamine, using petroleum etB&DAc (40/1) as eluent) t@ive the produci40 (216.3

mg, 81% yield), as white solid; mp: 8888 €. IH NMR (500 MHz, CCl;) U 8 J=093), 5(5 i) 1H),

7.87 (s, 1H), 7.43 (tdl = 9.0, 3.0 Hz, 1H), 7.37 (dd,= 9.0, 3.0 Hz, 1H), 7.34.29 (m, 2H), 7.0%5.98 (m,

2H), 3.88 (s, 3H), 2.65 (s, 3HFC NMR (150 MHz, CDC§) U 1 68924&0 Hg)d159.3, 157.0 (d=

1.5Hz), 144.0, 136.2, 135.3 @5 4.5 Hz), 131.8, 130.8 (d= 7.5 Hz), 130.3, 127.4 (d= 10.5 Hz), 119.2
(d,J=25.5Hz),113.9, 110.3 (A= 21.0 Hz), 55.3, 24.8%F NMR (564 MHz, CDC}) -1i14.47)(-114.59)

(m). HRMS (ESI) m/z calcd. for GH1sFNO* [M + H]* 268.1132, found 268.1135.

St ep!A3 mi xttég1e€3.5 mg, 0.5 mmol, 1.0 equiv.) and sel
equiv.)i oxnamne 4(5. 0 mL) was heated to 100 AC for 2

aqueoussz(NeaOH CroL ) and extracted with DM c( 1l0aymlr sT wg
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washed Oviftonl Ibwed by amhiyndad @driileaderewer and evapor a
mi xture was purified by coluemngcbheofatOdAg ma@toy d09 n
el Weot gi ve 856€@1 Pplgol umdt% yawseiad¢ s ol-123 H@NMRE DD

MHz, £D@I 19, 28¥H) J=8932, (84d5 Hz, IXHPHS5 §ml3 1343, THAHUDY9
8.5, 2.5 Az331HM,7.2HEB9( i, 0BHIE NMMRSO( MHZ3I H)KOGI2. 2,
162.2= (252. 0 Hz),JAA58.9,HA)4,9.H446d1Q HZRB)7,. 7136R,.30 133
Hz) , 130. 3B 1102 9. 9Hz()d,, JE2 &.57 ,5 HZI). 0JH1dR.21,5 HEQ. 4 5(5d ,
NMR( 56 4z MHGDCGI 1% (21Ip .(2-)RME ESI ) m/ z: it ENOEM o H] C
282.0925, found 282.0927.

Step 4:15The compound64(84.3 mg, 0.3 mmol, 1.0 equiv.) and 2Mazolidinedione (52.7 mg, 0.45

mmol, 1.5 equiv.) were dissolved in anhydrous EtOH (10 mL) at room temperature and piperidine (0.1 mmol)

was added to the reaction flask. The reaction mixture was stirred at 7624 toand then allowed to cool

down to room temperature until the reaction was completed. After removal of the solvacuq the

residue was purified by flash chromatography on silica gel-t(pegded with trimethylamine, using

petroleum etheEtOAc (20/1)as eluent) tgive the product4l (71.8 mg, 63% yield), as a red solide, mp:

297298 €. 'H NMR (500 MHz,DMSQGds) U 12. 48 (s, 1H)=9.853Hz 1f)s, 1H),
7.80 (ddJ=9.0, 2.5 Hz, 1H), 7.72 (td,= 9.0, 3.0 Hz, 1H), 7.67 (s, 1H), 7.43 {&; 8.5 Hz, 2H), 7.14 (d]

= 8.5 Hz, 2H), 3.86 (s, 3H)®C NMR (150 MHz,DMSQds) U 172 . 9, JF@47.5192),152.6 1. 1 ( d
149.5, 1435, 137.3, 137.1, 131.5, 131.4, 131.2, 129.5, 1282 (t).5 Hz),124.9, 121.3 (d) = 25.5 Hz),

114.8,111.5 (d) = 21.0 Hz), 55.8'%F NMR (564 MHz, DMSQds)  -1i10.85)(-110.95) (m)HRMS (ESI)

m/z calcd. for GoH14FN2O3S* [M + H]* 381.0704, found 381.0709.
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Synt hesis o043 compound 1

Reported methods:
O"Pr
O"Pr (a)
—> EtO,C —>
EtO,C

LN~

a) HCO,Et, NaH, THF, rt

O"Pr
Cl (
(d) (b) aniline, EtOH, 70 °C
—_—
99% A 55/0 (c) Dowtherm A, 250 °C, MW
_ (d) POCI3, reflux, 2 h
N (e) 2-(diethylamino)ethanol, NaH, DMF, rt, 3 h

anti-mycobacterial treament adjuvants
ACS Infect. Dis. 2019, 5, 982

NNHTfs o
Our methods: I |
~ \
H n O
NaH (1.5 equiv.) oPr
TBSCI (1.2 equnv A\ "PrO $65 (1.0 equiv.) m-CPBA o)
N N >
THF rt \ TpBAg(thf) (10 mol%) | DCM, rt DMF, rt
TBS " P
NaH (2.0 equiv.) N
s4 1 PhCF3, 60 °C, Np, 12 h 142, 89%

then TBAF, rt, 10 min

PhMe 50 °C Ko‘Bu PhMe

BN~ O"Pr
PCI3 ELN \/\OH
d\ | X
2
N

866, 75% 143, 55%

Step 1:In a 50 mL round bottom flask equipped with a stirring bar, NaH (180 mg, 1.5 equiv., 60 wt%
dispersion in mineral oil) was added to anhydrous THF (5 mL) in one portion. The resulting suspension was
stirred until the gas evolution stopped. In assate vial, the H-indole S4 (351 mg, 3.0 mmol, 1.0 equiv.)

was dissolved in anhydrous THF (5 mL) and added to the suspension in one portion. The mixture was stirred
for approximately 30 minutes at room temperature. In another separate vial, TBSCI (246 magol, 1.2

equiv) was dissolved in anhydrous THF (5 mL) and added to the reaction mixture. Upon completion of the
reaction, which was monitored by TLC, brine (20 mL) was added and the reaction mixture was extracted
with EtOAc (33 20 mL). The combined organic phases were dried ove8®afiltered, and all volatiles

were evaporated under reduced pressure to leave a crude product, which was purified by flash column
chromatographwn silica gelusing petroleum ether as eluetatgive the product (665 mg, 96% yield).

Step 2:In a glove box, awvendriedtube was charged witk-triftosylhydrazonesbs (386.0 mg, 1.0 mmol,
1.0 equiv.), NaH (80 mg, 2.0 mmol, 2.0 equiv., 60 wt% dispersion in minerdlldiBS indolel (462.0 mg,
2.0 mmol, 2.0 equiv,)TpP®Ag(thf) (120.0 mg, 10.0 mol%) and Ph§X®0.0 mL).Next, the sealed vial was
removed from glovebox and stirred at 8D for 12 h. After cooling to room temperature, the reaction
mixture was added TBAF (2.5 mL, 2.5 rmin1.0 mol/L in THF, 2.5 equivand stirred at 25C for 10 min.
After completion of the reaction, the mixture was filtered through a short pad of silica gekgiesl with
triethylamine) with DCM as an eluent. After removal of the solemacuq the residue was purified by
flash chromatography on silica gel (pieeated with trimethylamine, using petroleum etB8DAc (40/1)as
eluent) togive the product42 (234.1 mg, 88% yield), asvehite solid; mp: 7274 €. *H NMR (500 MHz,

CDCk) U 9J=2.@Hz(1H), 8.22 (d= 2.0 Hz, 1H), 8.12 (d] = 8.0 Hz, 1H), 7.84 (d] = 8.0 Hz, 1H),
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7.71:7.65 (m, 1H), 7.65.60 (m, 2H), 7.54 (8 = 7.5 Hz, 1H), 7.067.01 (m, 2H), 3.98 (1] = 6.6 Hz, 2H),

1.891.80 (m, 2H), 1.07 (}= 7.5 Hz,3H). 3C NMR (150 MHz,CDC}) & 159.3, 149.8, 147.
130.0, 129.1, 128.9, 128.4, 128.1, 127.8, 126.8, 115.2, 69.6, 22.5,HRMS (ESI) m/z calcd. for

CagH1aNO* [M + H]* 264.1383, found 264.1394.

Step 3:[6To a 100 mL round bottom flask equipped with a magnetic stirbar, compd@rii31.6 mg, 0.5

mmol, 1.0 equiv.)m-chloroperbenzoic acid (172.6 mg, 2.0 mmol, 2.0 equiv.) and DCM (10.0 mL) were
added. The mixture was stirred for 12 h at room temperaturthandhe organic phase was washed with a
saturated aqueous NaHgsdlution (20 mL) and brine (20 mL). The aqueous layer was extracted with DCM
(25 mL3 3). The combined organic layers were dried anydrousNaSO;, filtered and concentrated
under reduce pressure. The crude mixture wsed in the following step without further purificati®To

a stirred solution ofrude mixturan anhydrous DMF (10.0 mL) at room temperature was added chlorinating
reagentl-Chloro-1,2-benziodoxoi3-(1H)-one(282.46mg, 1.0 mmol), and the mixture was stirred for 12 h
under air condition. After completion of reaction monitored by TLC, the resulting mixture quenched with
saturated aqueous NaHg;@hen extracted with ethyl acetate (15 mL x3). The combined organicveager

dried over anhydrous N8O and filtered. The solution was removed by evaporation under reduced pressure
to afford the crude product. The crude product was used in the following step without further purification.
[18IThen the crude product wdissolved in toluene in round bottom flask with stirring at room temperature.
And then PG (103.0 mg, 0.75 mmol) was added, and stirred at 50 € for 3 h. Saturated NakEG@dded

to the reaction mixture, and extracted with ethyl acetate (15 mL x 3hesawithbrine (15.0 mL) dried

over anhydrous N&Qu, filtered, and evaporated. The crude mixture was purified by column
chromatography on silica gépretreated with trimethylamine, using petroleum etB&8DAc (40/1) as
eluent)to give the produck66(111.4 mg, 75% yield)as avhite solid; mp: 7677 €. *H NMR (500 MHz,

CDCl) U 8. 86 -834 (m, IH}§.15 (dB=83 Hz, 1H), 7.8¢.73 (m, 1H), 7.74/.65 (m, 1H),
7.51-7.46 (m, 2H), 7.0§.01 (m, 2H), 4.00 () = 6.5 Hz, 2H), 1.92.81 (m, M), 1.08 (t,J= 7.5 Hz, 3H).
BCNMR (125MHz,CDCY) O 159.3, 151.7, 147.7, 139.6, 132.9,
124.6, 114.5, 69.6, 22.6, 10HRMS (ESI) m/z calcd. for gH1-CINO* [M + H]* 298.0993, found
298.0980.

SteplOh:da nrNt mosphere, (aiedhyt aom nof) e2 hanol (105.5 |
in dry DMF (1.00 mL) was added 66060 wt%udpepsrenoaf.

oil, 4. 0 neqduriyv.DMF (1.0 mL). After 1S66@&i9n 18f mgt i Or
mmo | , 1.0 equiv.) in dry DMF (1.0 mL) was added,
temperature for 3 h. Then, t haectneidk twirtenh wetsO Apco u(rleCd
organic | ayerwas washrely dNia® B blrt aeed draed ewa&por a

mi xture was purified by cof ptmme athead maittolgr aphgpmetomy
petrol elutnOfat/hle)r asoebuent J4Be6 2p.rdo dnuge,tt 2abs¥p ey illdiwd o i |

NMR(500 MH2, UCHBC,I84 H)J= 83..351 Hzd , JEH)8, 58 H@& . (Bd,) ( m7. 7:
1H) ,-77529 (m,6 3H9 , (M, 0BH)G6. B.19B, (aKHP, 53 HZ2Z9 JeH), 2.7
6.5 Hz, 2M).,7.D. Hz-1(.®HB) (ml. &%)7,. 51 .Hz7, J&AHJ,50H94 6 H)
1€ NMR150 MH3g, UCDICH9. 4, 158. 9, 153. 4, 148.49,17130. 4
124. 15, 122. 6, 114. 8, 71 HRM$BESII) m/R2z G HBFdM, f @12 . 6
+ H8]97.2380, fdbedspPpecteB@mMm7was consi slt®¥nt with the
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Synt hesis o45 compound 1

Reported methods:

COOH (a) (b) (c) (d) (a) POCI3, DMF, 90-95 °C
CHO (b) Ice, NaClO,
60% (c) NaOH, 90 °C
(d) Addition of 10% HCI to get pH = 2.0

. O/ﬁ l O/ﬁ
Q) K/N O K/N

D\ 98% N

E No, 8% 85% P

F F N

NO,

(e) Morpholine, N,N-diisopropylethylamine, EtOAc anticancer activity
(f) Ethanol, HCI, 5 drops J. Mol. Struct. 2022, 1250, 131710

Our methods:

SH
Br. NaH (1.5 equiv.) Br
A\ TBSCI (1.2 equiv.) N $10 (1.0 equiv.) Br
5 —_— X
F \

l\iNHTfS

THF, 1t F N TpB3Ag(thf) (10 mol%) | /J
H TBS NaH (2.0 equiv.) F N
S67 S68 PhCF3, 60 °C, N, 12 h 144, 88%
then TBAF, rt, 10 min
o/\
o/ﬁ
NH K/
N
—_—T \
KO'Bu, Pd(OAc), | J
PhMe, 110 °C F N

145, 80%

Step 1:In a 50 mL round bottom flask equipped with a stirring bar, NaH (180 mg, 1.5 equiv., 60 wt%
dispersion in mineral oil) was added to anhydrous THF (5 mL) in one portion. The resulting suspension was
stirred until thegas evolution stopped. In a separate vial, thedbno6-fluoro-1H-indole S67(639 mg, 3.0

mmol, 1.0 equiv.) was dissolved in anhydrous THF (5 mL) and added to the suspension in one portion. The
mixture was stirred for approximately 30 minutes at roonptature. In another separate vial, TBSCI (540

mg, 3.6 mmol, 1.2 equiv) was dissolved in anhydrous THF (5 mL) and added to the reaction mixture. Upon
completion of the reaction, which was monitored by TLC, brine (20 mL) was added and the reaction mixture
was extracted with EtOAc @20 mL). The combined organic phases were dried ovesQiafiltered, and

all volatiles were evaporated under reduced pressure to leave a crude product, which was purified by flash
column chromatographgn silica geusingpetroleum etheas eluentjo give the produc868(932 mg, 95%

yield).

Step 2:1n a glove box, amvendried tube was charged witk-triftosylhydrazones10 (328 mg, 1.0 mmol,

1.0 equiv.), NaH (80.0 mg, 2.0 mmol, 2.0 equiv., 60 wt% dispersion in minefdyl oi
5-bromo-1-(tert-butyldimethylsilyl)}-6-fluoro-1H-indole S68 (654.0 mg, 2.0 mmol, 2.0 equiv.), TPAg(thf)
(120.0 mg, 10.0 mol%) and Phg@0.0 mL).Next, the sealed vial was removed from glovebox and stirred
at 60°C for 12 h. After cooling to roortemperature, the reaction mixture was added TBAF (2.5 mL, 2.5
mmol, 1.0 mol/L in THF, 2.5 equivgnd stirred at 28C for 10 min.After completion of the reaction, the
mixture was filtered through a short pad of silica gel{peated with triethylaminayith DCM as an eluent.
After removal of the solvernih vacuq the residue was purified by flash chromatography on silica gel (pre
treated with trimethylamine, using petroleum etB&8DAc (40/1) as eluent) tagive the producl44 (264.9

mg, 88% yield), aawhite solid; mp: 164166 €. *H NMR (600 MHz, CDC}) U 9J.=2.9Hz(1H),
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8.22 (dJ= 2.4 Hz, 1H), 8.14 (d] = 7.2 Hz, 1H), 7.84 (d] = 9.6 Hz, 1H), 7.747.67 (m, 2H), 7.54 (1= 7.8
Hz, 2H), 7.487.44 (m, 1H)}C NMR (125 MHz, CDC}) &I 1 3825070 Hg) dl51.2, 147.0 (@= 11.2
Hz), 137.1, 134.1 (d] = 2.5 Hz), 132.3, 131.9, 129.3, 128.4, 127.3, 125.9, 114J15@1.3 Hz), 110.9 (d,
J = 25.0 Hz).1%F NMR (470 MHz, CDC§) -104.30 (t,J = 8.5 Hz). HRMS (ESI) m/z calcd. fo
CasH10BIFN* [M + H]* 301.9975, found 301.9962.

Step 3:2% Compoundl44(90.3 mg, 0.3 mmol, 1.0 equiv.) and morpholine (31.4 mg, 0.36 mmol, 1.2 equiv.)
were added to a mixture of Pd(OA¢3.4 mg, 5 mol%), BINAP (18.7 mg, 10 mol%), and ‘RO (40.4 mg,

0.36 mmol, 1.2 equiv.) in toluene (3 mL). The reaction mixture was reflux for Rdemn.completion of the
reaction, the mixture wadilutedwith DCM, washed with brine, dried over anhydrous8&, filtered and

the solvent was evaporated endeduced pressure to leave a crude product, which was purified by flash
column chromatographyn silica gel (prereated with trimethylamine, using petroleum etB&DAc (20/1)

as eluent) tgive the product45 (73.9 mg.80% yield),as a pale yellow oitH NMR (500 MHz, CDC4$) U
9.02 (dJ=2.0 Hz, 1H), 8.17 (d]= 1.5 Hz, 1H), 7.72 (d] = 13.5 Hz, 1H), 7.67 (dl= 7.5 Hz, 2H), 7.51 (t,
J=7.5Hz, 2H), 7.43 (1= 7.5 Hz, 1H), 7.21 (d] = 9.0 Hz, 1H), 3.98.91 (m, 4H), 3.28.19 (m, 4H)13C

NMR (150 MHz, CDC¥) 0 1 9% 258.0 Hz)d148.5, 144.1 (A~ 13.5 Hz), 141.3 (d] = 10.0 Hz),
137.8,133.5 (d)J=1.5Hz), 131.9, 129.1, 128.0, 127.3, 125.7, 114.2€d4.5 Hz), 114.0 (d) = 21.0 Hz),

66.8, 51.0 (dJ = 4.5 Hz). % NMR (564 MHz, CDC}) -117.46 (ddJ = 13.5, 9.0 HZ)HRMS (ESI) m/z
calcd. for GoHisFNO* [M + H]* 309.1398, found 309.1409'he spectrum was consistent with the
previous literaturé.
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5. Unsuccessful Reactions

R TpB3Cu (CH5CN) (10 mol%)

NaH (2.4 equiv.) R!
NNHTfs PhCF3, 60 °C, Np, 12 h
| N R? + Il 3 2 SN _CF3
N F,Cc” H TBAF (1.2 equiv.), DDQ (1.5 equiv.) J\
\ THF, 25 °C, 10 min N/ R2
TBS 3
1.0 equiv. 1.2 equiv.
e oF oF Ph Ph 8BS0 AcHN
CF X Xy CF CF,CF
XN XN 3 XN 20 N _CF3 MeO N _CF3
J\ N/J\M N/J\Ph J J J J
Z e ~Z —
N Me N N N/ N/
n.d. trace nd. <10% nd. nd. nd.

Supplementary Fig. 1.The unsuccessful reaction for ring expansion of indoles with fluorobHtsiftosylhydrazones.

= NNHTF NaH (2.0 equiv.) R
G\l + Il ° Rhy(esp), (1.0 mol%) | XN
\H R/ \H - _
PhCF3, 60 °C, N,, 12 h N
$9, 2.0 equiv. 1.0 equiv.

CF. CF,CF CF,H Ph ove = TIPS
S g ’ = g ’ : S - ’ = /\/ /\/©/ /
N N N N

n.d. n.d. n.d. n.d. <10% <10%

Supplementary Fig. 2.The unsuccessful reaction for ecarbon insertion of H-pyrrole.
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6. DSC Analysis

As shown in Supplementary Fig. 3, the initiation temperaflirg, the temperature at which exothermic)

of trifluoroacetaldehydd\-triftosylhydrazonewas approximately 172.9C, and onset temperatur@ofse)

was approximately 173.1C. For phenyl N-triftosylhydrazone the initiation temperature was
approximately 151.8C, and onset temperatur@ofse) Was approximately 181.7C. At least, thegqHqg
valuesobtained from thdemperatureare 4.2 J/g and 463.2 J/g respectively, both lotivan theqHg

values of the commonly used as carbene precuSerthermore, using the formula corrected by Yoshida
and Pfizer, the impact sensitivity (IS) and explosive propagation (EP) potential are obtained, both of which
are kessthan zero.

Supplementary Table 8 Thermal properties of arylchlorodiazirines measured Differential Scanning
Calorimetry (DSC)&

. Tinit Tonse -DHdg -DHgd Yoshi ac Pfizer
E nt r N-triftosylhydrazones
(& (& (37 (kI/nm |5 Ep s EP
1 -Ck 172.173. 4.2 1.3 2.5 2.4 2.1 2.2
2 -Ph 151. 181. 463. 152. 0.5 0.4 0.1 0.2

[Ty is the temperature at which the normalized heatflow exceeds 0.01 W/g above the baseline;the
intersection of the maximum peak gradient and the basefidgjs the integral area of the exotherm peak; IS
(impact sensitivity) and EP (explosive propagation) calculated according to Equations (Yoshida, Pfizer)

DSC Met hod:

Approximately 5 mg of materi al was wepdglee d ail mtna ea
After equilibrating the sample at 25 AC, the sampl
to 3EXOAQ.ermic evenwyaxiase positive in the
4 1
3] Integral 18.73mJ B
Normalized 4.19Jg" z n—/\--_____
2] Onset 173.06 °C g
i’ Peak 173.75°C a
; 1 NNHTfs Endset 174.86 °C .1170 1;2 17"4 1;6 178
a 0 A Temperature / °C
a \ F4C H
3
.2
-3 T T T T T
50 100 150 200 250 300

Temperature / °C

Supplementary Fig.3. DSC measurement curve for trifluoroacetaldehieeiftosylhydrazone(4.47 mg)

Integral 2167.78 mJ
Normalized 46320 J g’
Onset 18169 °C

NNHTfs  Peak 187.25 °C
| Endset 208.03 °C

X H

=
S8

DSC/Wg"
A Rl i - i 3

50 100 150 200 250 300

Temperature / °C

Supplementary Fig.4. DSC measurement curve fonenyIN-triftosylhydrazone(4.68 mq)
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7. Mechanistic Considerations

7.Qontroll ed Experi ment
7.1.1 I dentification of the Reaction I nter me
MeOzC\©|\/\ _CFH CsF (1.2 equiv.), H,0 (20 equiv.) Me0,C | SNEL
N/J DMSO, 40 °C, air, 5 h N/J
29 Note: Compound 29 was almost completely recocery 62

Supplementary Fig.5. The conversion at2®mpthef 68mMpoaatpound

The com@@o7ulnndl mg, O. 3wamsmotdi sd4obDveduinm. POMFQ O( 5.q0u imL
and CsF (05867 tom@) ,equi v.) were added into the rec:

continued for an additional 5 h at 40 @ABvasThe e
generated, wWHvase aclommopsotuncdo mpl etely recovered.
H H

MeO,C NaH (2.4 equiv.) M H
e0,C H
\©f\> T TR (O mo) 2 m\m
+
N N\
H” CF, NooH

\ PhCF3, N,, 60 °C, 12 h
TBS \
TBS

S$25 2 (1.2 equiv.) 146, 95% vyield

Supplementary Fig.6.Pr epar ati on of cyt#6bpropane inter m

To anovendriedscrewcap reaction tube were added TR 2 (115.3 mg0.36 mmol, 1.2 equiv.), NaH

(28.8 mg, 0.72 mmol, 60 wt% dispersion in mineral oil, 2.4 equiv.), methyl
1-(tert-butyldimethylsilyl}-1H-indole-5-carboxylateéS25(86.7 mg, 0.3 mmol, 1.0 equiv.), TECu(CHCN)

(30.0 mg, 10.0 mol%@and PhCE(10 mL) inside a glove box with nitrogen atmosph@ifeer transfer out of

the glove box, the reaction was continued for an additional 12 h°&t.@be reaction mixture was filtered

through a short pad of silica gel with DCM as an eluent. After removal of the solvent, thevesulgrified

by flash colinn chromatographgn silica gel (using petroleum etHetOAc (100/1) as eluent) tajive the

productl46 (105.7mg, 95% yield), as a white solide, mp:-11@ C.*H NMR (500MHz,CDC}) U 7. 99 ( s
1H), 7.78 (d,J = 8.5 Hz, 1H), 6.73 (d] = 8.5 Hz, 1H), 3.9 (s, 1H), 3.86 (s, 3H), 3.10 (@= 4.0 Hz, 1H),

0.99 (s, 9H), 0.8@.73 (m, 1H), 0.43 ()= 17.0 Hz, 6H)3C NMR ( 150 MHz, CDCI 3) U 16
130.1, 129.8, 126.3, 126.2 (b= 270.0 Hz), 119.8, 110.6, 51.7, 44.2dc;; 4.5 Hz), 26.4, 24.9 (§,= 4.5

Hz), 21.3 (qJ = 36.0 Hz), 20.2;4.6.1%F NMR (564 MHz, CDC}) -64.25 (d,J = 7.3 Hz).HRMS (ESI)

m/z calcd. for GgH2sFsNOLSIt [M + H]* 372.1601, found 372.1594.

H H

MeO,C H CsF (12equiv)  yeo,c __CF, F CsF (1.2 equiv.)
“SCF,  H,0 (20 equiv.) \©\/\J MeO,C )\ H,0 (20 equiv.) MeO,C OO
_ = o F
N H DMSO, N, N \©\/> DMSO, 40 °C, air, 5 h | N/)
TBS 25°C, 10 min o N 80% yield

146 147, 40% yield 148, 42% yield 62

Compolu&(d. 1 mmol ,CslF. Omoeoqlli vl ,)2 a e€0d ( 2\0. )enq uDI Q . O
mL) wer e258CGforiOméchndeat Nosfgher eniwasuda@anact ty EHe dN MRy
spectroscopy. The results showelddatntda t4 2&g prf o xtihnea t perl
18were produced in thetfdcemche onepyrsdteend WPy odalct mn
the spectrum i s s hb8&cnanbenootw,b ewhsidpearpartoeddu chty col umn
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Treating theskZ amdk8 uroesoxafdati ve conditions i n
gui n8tankboxal dehéy2di @ Bi1066d uycite |1ldd, orihdowlad i hg@ the cr
intermediate of the process.

1#dH NMR500 MHz, uGOCgmg 1H), 7.7Q=(d4,01H)y, JEHP3 6dEF
8.0 Hz, 1H), 5.89 (s, 'CTHNMRB5E®7MH=z, UGMEPBI6. 8, 6&84(Ls 4
129.4, J28&..0 (Heg.Y 2@4.8 KHgpg) ,J=138.D, H2§. 31895, 114
'# NMR564 MHg2, -Ai6DBRMJ ESI ) m/ z 1dh&NOd .M f+02HBC 07 36,
found 258.0730.

F
MeO,C CF
z <73 MeO,C /]\
J : "
N /)
N
148

H

147

’,_
 S—

o
N
o
—
o
o
o

-146.745
-146.837
-168.292
-168.303

=z
9
[e]
A
\=§
\
Q
=z
S
o
\\_>_
<
<

H N
147 148
. | |
N
(=) S
20 0 -30 -60 -90 -120 -160 -200

Supplementary Fig.7.T hld NMR s paenédE r NMIR spectrum olfFaomd8t he mi xt

H H )
= CsF (1.2 equiv.)
MeO,C H MeO,C CF3 MeO,C CHO
z ~CF, TBAF (1.2 equiv.) m/ H,0 (20 equiv.) 02 | XN
N H THF, -60 °C, air, 10min N DMSO, 40 °C, air, 5 h N/J
\ H
TBS
146 147, 92% yield 62, 92% yield

$A3



The TBAZL (ODmol , 1.0 mMokBHLIi vn) TWHW&s add&d37.nlt omg,0 my
0.1 mmbl 0 eignubTHFmLEE)O0C,aand continued stirring for L0 miA.f t er compl et i o
the reaction, the mixture wpeprifdif Ewbeeddtthebbhghaami s
DCM as an eluent . Aftearmn rveanwbwel refsi dhe wadsd vemutr
chromatographprterre avd i lthi ctar i gneelt hfy |l ami n€&€t OAeliOAgd ) petr o
eluegi ver otdBZipn 95 %l rye aetlidng tlh%t oc conxpioduantdi ve condi ti
furni shed -3tchae bopwian adleitirethe 9p RO gu et d.

7.1.2 Déeatbedimm Experi ment s

98% D 98% D
D NaH (1.2 equiv.)
(1)0.01 M DCl in D,0 TBSCI (1.3 equiv.)
A N
> —_—
N 2) EL,0/H,0 THF, it
N (2) Et,0/Hy N N\
H TBS
S4-d 1-d

ProceduBdedwas prepared accor dildRyndool el i(t5e8r5atmg,e H.ro
equiv.) was stirred i20 420. 1) Ma$ o6& tAidohfieo orfedalx@li wimo
cooled and extract#d (Threee rtgiames cwiathle néérdy H®Etr i ed o

NaS@Qand filtered and reduced under vacuum. The re.
colorl ess sol-D]ldi.nddlee)sowasd di[slss@l 2@ mkD galmdd xkyr e
and stRrhedtfomomom temperature. The | ayers were se
with Ht20 mL) . The organic | ayers ®@aedcbdbmbiepedd

reduced under S4lasuam Wbigeveol he.

The4di anhydrous THF (20 mL) was added dropwise to a

1.2 equiv., 60% di spersion in mineral oi |l) in THF
warm to room temperature ove®7306 ming, @G€o®| mmolt o D.
added portionwise. The resulting mixture was sl ow
consumption of starting materi al as monitored by T

with sat. SkHgse®d uti on (10 mL) and extracted with |
phases were washed with bsSiQheThedcrdudedmiovteur ea nhgy
under reduced pressure and pyrispmgdobguml asdhhecohar
affordlgawodwuktitt e sol i dCdnp dudgdi MNMRSs 0Yi eMHE), . UCIYC16 6
(= 7.5 Hz, JEHB, 07HE5 (@Q#) ;7.7..62 % n(,s A=H)H) 57 .Az42 Q(1tH) ,
(dd= 3.0 Hz, 1H), 0.96 (s, 1H), 0.63 (s, 1H).

44



DT O DD v N~ -
OO WM OWOR < o oM
QOUAN« 0 Q @ ©
PP~~~ <O © o o
e SN N | |
98%DD
N
\
TBS
1-d
ll_LL | . L

ey ¥
oo o o o
e e e o Qo
v O a3 O
5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0
Th¥ NMR speledtrum of
96% D p H
N TBAF (1.2 equiv.) ECEERY 2 TBAF (1.2 equiv.) 85%D D O
N CF, D,0 (20.0 equiv.) _CF3 H,0 (20.0 equiv.)
= | X D
N OH THF, 25 °C, N, J DMSO, 40 °C | /J 74% D
Ves N air, 5h N
3-d $69-d,, 90% NMR yield 56-d, 97% yield

The co®&pwaard be obtained unfde msnean seedroglavpc ornedai cttiioonns . t
were adidxd. 4 mg, 0.1 mmol , 1.0 eqiui®. mpl TBAENn ( OHE
equi ¥ )(,20D equi v. ) CuoelOainsrderl@tdmas g lRe&r eniwatsurdd r ect | y
anal y2HHdNMRy spectroscopy and®&6®BbRBHMAE. bEhebisdhkr WMRie dina tt
spectrum of the reactd oanndniXMUG ewe rhen da ditdheedn iChstFo, tHh
stiarteddfoor 5 h under air at mobSsgcheaer ehe Thilet aierua ce.r aT hee
ratio is shown bel ow.
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Supplementary Fig.8. Th'® NMR spebcai r um of

90% D

MeO.C AgOTf (5.0 mol%) D NaH (1.2 equiv.) D
2 \©f\> D,0 (20.0 equiv) MeO,C TBSCI (1.3 equiv.) ~ Me02C \
AN R
N CDCl,, 90 °C, 18 h THF, 1t N
H N \
H TBS
s70 $25-d

Proceduthesdas prepared accor dil®g dird eldi tSerhd teinrke tprbeec
aromati c ¢ omipmod®@ddasr broextyh yalt e (875 mg, 5.0 mmol , 1.0
mmo | , 100mol2%) ,equisy L5amll) CDCThe reactio@form8hkxture w
The mixture was then cooled to room,tdéiimperatur & ,hr
celite pad, and washed with EtOAc. The combined o
give deuterated products. The e WNM&cium incorporat

Th®70n anhydrous THF (20 anL9t iwarse da dsduesdp edrr soipomi scef t M

1.2 equiv., 60% dispersion in mineral oil) in THF
warm to room temperature over 30 min, cooled to O
addedtponwi se. The resulting mixture was slowly w
consumption of starting material as monitored by T

with sat.Chags@dwsg i NH (10 hmLEt GMed (e2x0t rralc)t.edT hwd t c on
phases were washed with bsfSiQneTlhendc dude dmiowteur eanvagy
under reduced pressure and puriufsiiendy Ipy tEtb/sscamc et
10/ 1) asofeaaienBPpdascwhite solid (1.2 g, 87% yield)

CompoundHSNGVMR6 00 MHZ, UCTEC,I39 H)J= 79..807 Hzd, JEH),. 07. 52
Hz, 1H), 7.24=(8,01Hy, GHYDP 8d93 (s, 3H), 0.93 (s,
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Supplementary Fig.9. T h# NMR

90% D

D NaH (2.4 equiv.)

TpB3Cu(CH5CN) (10 mol%

spex®dr um o f

90% D
D H

Me0,C NNHTfs
N + |
N F,¢” H

] PhCF3, Ny, 60 °C, 12 h

TBS
$25-d, 1.0 equiv. 2, 1.2 equiv.

To oavna@lnm ised-ceavp reacti on

) MeO,C 'NCFB
o H
N

\
TBS

146-d, 93%

t ubfe1lviesr. D .aftfd emdmorllF,NALH 2

28. 8 mg, &Q 7wt %mdil sper s2.0h AR 7n)emga, |
TB'CGuQHCN (30.0 mgandO0PibrCdrod e)a gl ove
transfer out of the glove box, t he

mi xture was filtered through a short pad

i vacuot he
et FEd rOALCO / (1)

shown bel ow.
IH NMR500 MH32, UCXCI9 9 H)J=
3.86 (s, J¥EH)M, 03 .HZQ

A8

r epsuird ufeif évhassdby c ol umn
asogé vee nth)e 8d(rlo0d3u. Bt3 dmgy. Thkeddeut eri um

B.. B8 Hzd,JEHB, 56 HBEsAHLH) 3.9
(LH,) ;0.07.39 § més,3HIPHLYEBH M. 8 0

Ob.i 30 , nengoul i ,v . ) ,
b ox Anfittehr
e Rite i D@a avtaiso rc

ocnh r o imlaituzsay rnggp hpyet r ol e
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Supplementary Fig.10. Th® NMR s p elc8tdr um o f
90% D
D H 90%D D H CsF (1.2 equiv.) 70%D D @
Meozcmscpa TBAF (1.2 equiv.) MeOZCm/CF3 H,O (20 equiv.) MeO,C \)J\D
H 9
N THF, -60 °C N DMSO, air /) 20% D
. air, 10 min H 40°C,5h N
146-d 147-d,, 93% yield 62-d
The TBIJAFL (10Dmol , 1.0 mrod2¢g Li vn) TwWM&dks add&d BE2mg.,o0 comp

0.1 mmol ) i n -@0HFand @ntituedrmstirring far O miA.f t er compl eti on of
t he mi xftiulrteerwaacs t hrough prts ket bt dpadadi et hgyi aBimcaed e wi

eluent . After riemowadtuhaef rtelse dael warst puri fied by f
gepridrewi €t tri methyl aming&t OfAdDag) pleigd wiee uthee tphr eord
14di. The deuterium ratio is shown bel ow.

IH NMR500 MHZ, UGDNCY75 1H()s, 7147)dl= 64..60 HzB( dEH)S, 06. 5
Hz, 1H), 5.89 (s, 1H), 3.87 (s, 3H), 3.68 (s, 2H).
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Supplementary Fig.11. T h%¥ NMR s pelc#di um o f

90% D D H 70%D D o
MeO,C _CF; CsF (1.2 equiv.), H,0 (20 equiv.) MeO,C )J\
J - Y o
N DMSO, air, 40 °C, 5 h /J 20% D
H N
147-d,

62-d

Treating th#dtcoo mpoiuchalti ve condi ti on s-3-cianr bwaxtael rd efhuyrdn
pr oduxtitn 90 %Weyi®drmd.see from this that al most al/l (
l1Zdare retainedé#nsiTdHder enfodree,ul ehits -H,n&hirfetcti g poot

i nter mol ecTuhleard epurtoecreisusm rati o i s shown bel ow:
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Supplementary Fig.1 2T h® NMR spe6cir um of

We can see from this that almost all of the deuterium elements in molet8itk are retained inside
molecule62-d. Meanwhile, according to the isotogsstribution in the the HRMS data, we found that the
monadeuterated produé?-d accounts for the majority of the proportion.

1#51 RT:049 AV:1 NL: 8.62E6
T: FTMS +p ESISIM ms [214.5718-219.5718]

100 217.06770
Monodeuterated products, 77.00%
Chemical Formula: C;,HyDNO3*
q Exact Mass: 217.0718

807 Found: 217.0677

No deuterated products, 12.74%

359 o
3 Chemical Formula: Cy,H1oNO5* Double deuterated product, 10.26%

30% Exact Mass: 216.0655 Chemical Formula: C;,HgD,NO3*
25 Found: 216.0615 Exact Mass: 218.0781

E Found: 218.0704
204

E| 216.06151
154 21612013 21807036
10%
5
ol 215.12122 218.13611 21908301

e e oE It A A e R I I et e e A I e
2150 2155 2160 2165 2170 2175 2180 2185 219.0 2195

miz

Supplementary Fig.1 3T hl NMR s peé6c2i r um o f

The contribution of natural abundance for no deuterated pré@ict monodeuterated produg?-d
can be ignored due to the the percentage of no deuterated product is relativétipleaver, the
contribution of natural abundance for monodeuterated prodlict to double deuterated product

S51



62-d, needs to be calculatedccording to the formula (a+b)a, light isotope abundanck, heavy
isotope abundance; n, the number of atomsigélement; considering only the isotopic distribution

of carbon element), the contribution wlonodeuterated produél-d to double deuterated product

62-d, is about 12% of its own. Therefore, it can be calculated that the actual percentage content of
monodeuterated produé2-d is 86.24%, and the actual percentage contendonfble deuterated
product62-d; is 1.02%.

Supplementary Table 9.The actual percentage contentlaee types of products.

Compoun Cal cd. [ M+ H] Found Rat(i %)

6 2 CiHi NG 216. 065 216. 061 12.74%

6 A CiHDN@ 217.071 217.067 86. 24 %

6 A C1 HsD2N QF 218.078 218.07C¢C 1.02%
I n addition, the Zbklam@izdiftcagebeococbakoaul afed by the de
carbonyl car bopnospiotsiiotni.o nWeancdanC4see from this that

come f r epro stihtei oOM.

70% D D (e}

MeO,C
2 N D

_J 20%D
N

l

H O D O H O D O
Meozc\@ )LH MeOZC\@ )LH Me0,C N )J\D Me0,C N )J\D
J P /) P
N N N N

62, 12.74% 62-d-1, 67.64% 62-d-2, 18.60% 62-dy, 1.02%
NaH (2.4 equiv.) HoH H H
©j\> NNHTfs  TPPCu(CH5CN) (10 mol%) P~cr, TBAF (1.2 equiv.) _CF;
+ ” o J
N F,c” H PhCF3, Ny, 60 °C, 12 h N H THF, N,, -60 °C, 10 min

TBS \ N

TBS H

1, 1.0 equiv. 2, 1.2 equiv. 152 149

To oavna@lnm ised-ceavp reacti on t ubfelwer. ) .affid eddmollF,HZ1 . 2 equi
(28.8 mg, @Q 78t mdil sper s2.0h eéNTBS .n)eh(@a6l1 do ing,, 0.3 mn
1.0 egqBiCuQRCN TEP30.0 mg,anlPhh.GoFnsriodewn) a gl ove box w
atmospheee. transfer out of the glove box, Mhe reac
The reaction mixture was filtered through a short
t he siowvaeunbt he r euuirddd edasy fl ash omolsuintfiucsah mgpemat
petroleum et @geveashis2((p&n.tddcmhg, HH INMREIOOI dVWH.3), UCDCI

7.34=(4d,5 Hz, 1H)11.75,064 (@ dk=z ,8 .10H)Hz ,6 .I48B) 1(1d65 ,754 .(d
Hz, 1H) ,J=3.7920,( &2d,0 H¥= 71LH),, 33.0100Hz(,ddiL,H), 1.00 (s,
3H}E NMRL50 MHZ, UtCOGI0O. 3, 1Regz727020.Rz)126286.6, 11
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four

(= 3.0 Hz), J26350 HB)=4 326h.01 Hizq)pH. . BB. BRM 564 MHz,
CDhQ@)l -&14.(0d8= 7. 3HRMHESI ) m/ z 1&NET.M f+o3rHBC 1546,
314.1544.
90% D
D H 65% D D D
MeO,C : | :\CF. TBAF (1.2 equiv.), D,O (20 equiv.) Me0,C _cF,
N H THF, -60 °C, air, 10 min J
\TBS H
146-d 147-d,, 92% yield
H H
_CFy
J
65%D b P m 90%DD O 0%D H O
MeO,C _CF3 149 MeO,C \/M \)k
s D + H
o R (P o LA e
147-d,, 92% yield 62-d, 96% yield 56, 90% yield
TheZdcan be obtainedxXOi bythe ept dd-éwicwmp B BB,
anld8i n equal anmmoutnhtes parneds &ntci ® MS O C @5 AThdtesults showed
t hat the deuteri@@ldedement rium § EOohdeurcast op o d u dti
proves-Ht sdti f1, 3s not eans.i ntermol ecul ar proc
<t o M~ O W «— w = w0 w0 w0
SRR & dodh 3 S8
M~~~ r~ 0 wwwo w <O
e T ! SN
65% D D D
MeO,C _CF,
N
H
147-d,
\ i
I '[H,]A/’U[, JL - Ny A}L,.ggkf,ymi_/\ _Liugf
et &b & > o
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

Supplementary Fig.1 4T h%#l NMR

spelc#dsr um of
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Supplementary Fig.1 5T h® NMR spe6cir um of

For AupbktNtout €tdosyl hydrazone

4-picoline, K;PO, o NNHTfs
cl DMSO, D,0, 50 °C, 10 h HoNNHTfs
ion Y
Me then p-nitrosodimethyl aniline MeOH, rt 80% D
t, 4 h Me Me’
then 3N HCl, rt, 1 h
S71 83-d

[4To amipxed sol ution ofO DMSOhAY8 ovLetmeatnidy IDbenzene (2
mg , 2.0 -pmmoll)ined (745.:PQOMY69 86 Omgnmo8 )0 Wmol ) was a
mi xture wasCfortldhpNea d rats 050 met hyl aniline (600.7 mg
room tteurrpee.r aThe mi xture was continuous stirred for
stirred HCI (8. The,resultizg mirturg waa stirred vigorously for 1 h before extracted

with ethyl acetate (10 mlk) pfhars e3 wtaismeva.s h'elde wd d b ibn
anhydr eSuGs Wae crude product was vacuo evapor at ¢
chromatogr aphyusdmga p<it HEio dOs\ dghelidstl Nes)tuce ngi)ve correspo
deut ermeterdy |l ben@83al d&@bByde mg, 74% yield). And t hen
Ntriftosyddlagda arzdinreg tlédl the | iterature.
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Supplementary Fig.1 6T h'® NMR spectruMmsoffdeylt®3dtadone

IH NMR500 MHzgs) DMSIH, 98H)J= 88..102 Hzd7 . 9H) ( m8. @&H) , 7.9

7.5 Hz, VH) 7. 3. 85, JEHB, 0O7H43 JgHB, 0O7HZI8 QH), 2.28 (

NNHTfs
A7 D L p80%D H D 30%D
Ar = 4-MeCgH, H Ar 10%D D
A\ $3-d, 1.0 equiv. ©\J§<\Ar TBAF (1.2 equiv.) R - L
—_—
g . J
\TBS (1) NaBHa(Z-O equiv.) NH THF, 25 °C, Ny, 10 min N THF, 25 °C | /J
I
Tp°"Ag(thf) (10 mol%) \TBS [I) 40% D air, 10 min N
PhCF3, 60 °C, Ny, 12 h
1, 2.0 equiv. (2) TBAF (2.5 equiv.) 150-d 151, 98% NMR yield 70-d, 97% yield

25 °C, air, 10 min

The commpdcnadn be obtained under dnipeo tSnedd 2dBar5d mgg n di. t.
mmo | , 1.0 equiv.), TBAF (10..01 2monmil/),L &@inrd 2TTHHMMO( 3 . A . AL
stirred fomn10 mhounder Nat mo s plftheer emiwxatsu r ceiarnead tylzyd d N BIR
spectroscopy deuwt eHRMSME cridlahtéi eo owhfs e'Hv &dARi s peberum of
reactiofhmnxke¢eémeri on was continue2dCiodeanaaddiat mosa
The p7é&@d @9dt% yihel dl)eut eri um ratio i s shown bel ow
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Supplementary Fig.17'"H NMR spelsfirum of

7. 1®Babeling Experiments

H H CsF (1.2 equiv.) 180
Qﬁsca H,"80 (20 equiv. ) g N )J\H
v H DMSO, 40 °C |/)
\TBS air, 5 h N
152 56-180
Compolbd93. 9 mg, 0.3 mmol , 1.0 equiv.), 2OskF2054.7
equiv.) in DMSO (5. OformiQmin.Avetreer sctomprieedt iaotn 205f t he r
wadi | wi dDdCMwashed with brine, .Sd@ i ddl obeerpdanahddrt dhwes
evaporated wunder reduced pressure to | eave a c¢ru

chromatographyaaegqeled( i e¢h trimethydEa Qheldddddsi ng
el uegt yet o hs-1®.r olTdhuec parso dauncal yzed by HRMS.
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2 20231025105135#11 RT:0.12 AV:1 NL: 2.43E6
T: FTMS + p ESISIM ms [155.0600-161.0600]

100+

158.05901

155.15302 156.13734 157.08244 158.15286 158.58167

160.06302

160.16838

T T T T A e e i It iasatianet
158.0 158.5

m/iz

T T T T T
155.5 156.0 156.5 157.0 1575

Supplementary Fig.1 8
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7.2omput ational Detail s

Al l DFT calculations described in this WwahrkAlwer e
geometry optimizations wer e [Py siesnitregd thh(eDUBBID) gs d lhwe
modél The Cass apmoensewnted with the effl@dtialel ctohe @to
atoms were d256(Fd. bl arktirsibrsxei ¢ Re d&4weorne Ptartahcse d( | fR|
the various transition structures to obtain the cc

established with analytical frequemnei esmpat ed | awt t
any symmetry constraints. 3D structures of optin
visualizat% on software.

AGqq -75.8 Cs o

kcal/mol

\Xo/ -97.6
(IN; Int12
Supplementary Fig. 19. A CsF/DMSQassistedformal 1,3-H transfer of enol intermediaténtll with

CRs-substituted carbenes | | gt b@n i abieo mend idditse firstly formed with a
3.1 kcal I-DvMS@s thediHéEt t hen give the H atoml ntol2 he all
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8. Characterization Data of Products

N _CF3

IN/

3
(3 T3ifluoromethyl)quinol one
Prepared &eaerdl n@rusd eaulrTedsH&EZ1 5. 3 mg, N-TB& rmmallo) ean
(69.4 mg, O0.3(MMo®)mgfdDeabewlhicetl @)@ oACd; mp: 38
IH NMR500 MH2, UC(M™CA1®. 0 Hz, 1H), XB. 484 5(sHz,1H)H) ,8.71L %
8. 0 Hz, -7118)2, (M, 8d=H)7,. 57 .H6z6, (1tH,) .
'€ NMR150 MHZ, uCDCGH9( ®B5s 34B.Hz)J= 833. Hz(q, 131. 7, 1
128.0, 12@=227128. A34¢g3328.18zX 9,
1 NMRB 64 MH32,-&iCDE1 .
HRM$ ESI ) m/ z.btRN'[cMd. +I®88. €525, found 198.0528.

»
N

4

(MMet E¥fIt ri fluoromethyl)quinol one

Prepared aGenvnedahg Pt acedwyr-eTRAMZL15. 3 mg , 0. 36 mmo
1t ebut yl di mémdtydHsilinldyolT)2. 6 mg, 0. A(mmehol7) mgf a@0&e gi el
white sobBDdACmp: 58

IH NMR500 MHZ2, UCCI0O7LH))= &. B7 H@Ezt ,J2HY, 57H83 JgH), 7. ¢
7.5 Hz, 1H), 2.87 (s, 3H).

1€ NMR150 MH3z, uCDGHI(dP5s @G46G.Hz)= 145. Hz()q, 131.2, 1:
127.3, 124J322732320.8B03 (3020.1893X49L1%.HzYXJq,

1 NMRB 64 MH32,-5€DET .

HRM$ ESI) m/ zithFeNF[cMd . #+ 2B . 682, found 212.0684.

N /CFS
N

5
(5Med It ri f Il ulo)rcpuriernt chlyi ne
Prepared aGenedahg Ptacedhyr-eTRAM2Z115. 3 mg , 0. 36 mm
-t ebut yl di mémétyHdHsilinldfol7T)2. 6 mg, 0. H(hmeob) mgfagrhedgi el
white so#4RdACmp: 40
H NMR500 MH3z, UCCXT#102. 0 Hz, 1H), 8= 68. 5 sHz-AHJH) ,8. 7.
(m, 1H)J=77.4® Hx™, 1H), 2.75 (s, 3H).
1€ NMR150 MHg2, utCDIGH9(Bs 346.Hz), 135JF,4.181H5), 1BDS
127.8, 123=827020.B3fq3123.Hz)X,q,18.5.
1f NMR64 MH2,-8iCDES .
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HRM$ ES1) m/ z:koFeNF[cM . #ZBR. €682, found 212.0684.

Me N O
T
6

(6Me@ It ri fl ulo)rgpurient chlyi ne
Prepared aGenedahg Pt acsedyr-eTRAMZ115. 3 mg , 0. 36 mm
1t ebut yl di mBmdtydAHsilinldyolT)2. 6 mg, 0. & ( Bol) mgf a8 e gi el
white so#DdACmp: 68
'H NMR500 MHg2, uC@#032.0 Hz, 1H), 8= 3%. 0 sHz-2H§H) ,8.7.]
(m, 2H), 2.58 (s, 3H).
'€ NMR125 MHgZ, uCDGH8( 5 445 . Hz), 138J=2,4.184H4),, 1BBAB9
127.3, 126=327020.8B3fg32283.8z)Y9,21.6.
¢ NMRR70 MH32,-6iCDT6 .
HRM$ ESI ) m/ z:HRN'[cM. +2BR. C682, found 212.0683.

m /CF3
| /J
Me N

7
(7MeT HXfIt ri f | ulo)rcpuriernt chlyi ne
Prepared aGepnedahg Pt acedyr-eTRAMZL115. 3 mg , 0. 36 mm ¢
1t ebut yl di mémdtydAHsilinldyolT)2. 6 mg, 0. I(mBoll) mgfas8imdegi el
white sobBdACmp: 51
'H NMR500 MHZz, UCMJIOS8H), 8.40 (s, JEHB,57H26 JLH), 1RA)
= 8.5 Hz, 1H), 2.62 (s, 3H).
'€ NMR150 MHz, uCDGH9( P55 34B.HZ), 142465 HW3B, 51849, 3,
128.2, 124=327128.8B32§g332@.Hz)Yq9,22.0.
¢ NMR 64 MH32,-6iCDES .
HRM$ ESI ) m/ z:HFRN'[cM. +2BR. C682, found 212.0684.

SN _CF3

P
N

Me
8

(8Met WBlt ri fluoromethyl )quinoline

Prepared aGenvnedahg Ptacedhyr-eTRAM2Z115. 3 mg , 0. 36 mmoc
1-t ebut yl di mé&métydHsilinldfolT)2. 6 mg, 0. B(thoB) mgf a8l egi el
white so#ildACmp: 39

HNMR( 500 MH32, uC(@L41 2.0 Hz, 1H), B 482 0(sHz,1HH,) ,7.77.71
7.0 Hz, VUH)7.9%.H53, (LH), 2.84 (s, 3H).

'€ NMR150 MHZ, uCcDcH8( @5 3d4@.8z), 137465 H3%, 1184, 8,
126.6, 12@=3270206.8B3fqg30128.Bz)Yqg,18.0.

f NMR 64 MH32,-6iCDTVT.

HRM$ ESI ) m/ z:HRN'[cM. +28BR. C682, found 212.0684.
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MeO,C N CF
L J
N

9
(9) Me(tthryilf 13u o metchaynl®)o x y | at e
Prepar ed aCecnoerrdailngPrivciedgTEBAZ1IS5. 3 mg, Om&thyrimol )
1t ebut yl di méH-i hnydiesl iselr olok 8 6 a 8 e mg , 0. 3(mBoB) mgff oOldoe i
as a white-10al iAdC;, mp: 102
HNMR( 500 MH2, UuC(@T4172. 0 Hz, JEHNX, 58 H&8 (@LdH) , g. 54 (s,
= 9.0, 2.0 Hz,91H)KHz8.2R) (d4.01 (s, 3H).
'€ NMR150 MHz, uCcO®l6. 0,( g513.00 H#A)8z 18235. Hz(gq, 131. 5,
130.0, 129.6,)=123..6,H2A4)242823 .4 Hzg9, 52. 6.
¢ NMRR 64 MH32,-6€iZDCO .
HRM$ ESI ) m/ z.phFReNGE[dM +28% CO580, found 256.0578.

Ac \/CF3
oS
10

(1008 Iri fl uor onmE6iyH y) let-chmen
Prepared aGepnedahg Pt acedyr-eTRAMZL15. 3 mg , 0. 36 mm ¢
1-(t ebbut yl di méH-i hnydbgslli )l gltohndge® 2. 0 mg, 0. A qminto.19 nrag ,f oG 4%
yi edsd)a white88%oACd; mp: 87
'H NMR500 MH2, UC@r#2®. 0 Hz-8.5H) (m8. @XBt) 9.8&.,4 2. 0ddH,z,
8.2@=(8,0 Hz, 1H), 2.77 (s, 3H).
'€ NMR150 MHZ, uCD®l6. 8,( g,=513.10 H#A)8,. 2136310 H3p, 31809
130.0, 125=6331Q2Q4HB8)=( ®I¥D3 .04 Hzqg, 26. 8.
1f NMR 64 MH32,-6iCDCTT .
HRM$ ESI ) m/ z RNC[dM +H20MD . @631, found 240.0632.

Br\@f\ _CF3
»
N

1"
(12Br o0 t r i f | ulo)rcpunen chlyi ne
Prepared aGepnedahg Pt acedyr-eTRAMZ115. 3 mg , 0. 36 mm ¢
5br o-trd ebut yI di méH-i hnyd(Ddizl. y1I )mg , 0. 3 (mMntoll.)8 anigf,@ $9d2e% v i
a white s®1iAC. mp: 89
'H NMR500 MH32, uC(@c4i10L.5 Hz, 1H), XB. 36 5 sHz,1H)H) ,8.8L
9.0 Hz, 183 ,9.70932 . (@dHz, 1H).
'€ NMR150 MHZ, uCDCGH8( s 346. Hz) , 135435 HW3p, 9184, 3,
127.4, JE2837 0( Hz)=, 27D3 .04 Hzg9, 122. 1.
1f NMR 64 MH32,-6iZDCO .
HRM$ ESI ) m/ z:bkBarkR¢[dM #2HP CO9630, found 275.9631.
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MeO N O
L
N

12
(1eMet h8kkwyri fluoromethyl)quinoline
Prepared aGenedahg Pt acedyr-eTRAMZ115. 3 mg , 0. 36 mmc
It ebutyl di mbhdatyh-Bhi ynyWdo]J &. 4 mg, 0. 3ZmMmoll) negf,facr2de dy i €
a white s&40iAC. mp: 38
'H NMR500 MH32, UC(®r4931 .0 Hz, 1H), B= 391 5 sHz,1H)H) ,8.70.5
= 9.0, 2.5 Hz,21H)Hz,7.18) (d3.94 (s, 3H).
'€ NMR150 MHz, uCOGI8. 8,( g4 53.60 H#A)3=5833%. Hz(q, 131. 0,
124. 7, JE2339 0( Hz)=, 2723 58 H(z9,, 105.6, 55. 6.
¢ NMRR 64 MH32,-6iCDEL .
HRM$ ESI ) m/ z:HRRNC[dM +#2048 . @631, found 228. 0630.

BocHN N _CF;
L/
N

13
(18e¢But(y@trifluoromé&yhytagbamat én
Prepared @evedahgPtwsiedguiTEBMAZLS5. 3 mg, Ot. &6d t mrho | )
(t ebut yl di méH-ihnyebgslli ) oyd (bla0ma.t e mg, 0. 3 3mmol3) nugf,f o 8%
yi edsd)a swhiitde -1g: AC45
'H NMR500 MH3z, @496 .5 Hz, 1H), 8.34 J=,9.1H)Hz ,8.12H)
7.61J=(dd.,0, 2.5 Hz, 1H), 6.97 (s, 1H), 1.55 (s, 9H
'€ NMR150 MHZ, uCOGl2. 5,( gl 63.00 Hz#A)4, 4137475 H3B, 2180
127.2, 124=633102Q4H1)=( ®Ir2A3 .57 Hzg9,, 114.1, 81.4, 28. 3.
¢ NMR 64 MH32,-6iCDCTB.
HRM$ ESI ) m/ z .k &MN0.U[.M f+03rHBC 1158, found 313.1155.

Ph \/CF3
T
14
(14Bh Byt riflydb)gmetnol i ne
Prepared aGepnedahg Pt acedyr-eTRAMZL15. 3 mg , 0. 36 mm ¢
1t ebut yl di mbp he-dHgilinldol9 2. 3 mg, 0. 3 4mmol3) negf,facBr7de dy i e |
white solféddACmp: 72
'H NMR600 MHZz, uUC(®™M#10L.8 Hz, 1H), B= 489. 4 sHz,1H)H) ,8.825
= 8.4, 1.8 Hz,11#H)Hz-B. 08) (oh{-7 2449 ,( m,- 75549 ,( M, 4TH) .
'€ NMR150 MHZ, uCDCGH8( #5s 346 .8HZ), 140J8,4.189H35),, 1B31
130.0, 129.1, 128.2, J%223340 H2IF, RUVDI DB HE9, 123.9 (q
f NMR 64 MH32,-6iCDEO .
HRM$ ESI ) m/ z.khEN'¢M. #2&HHP. 838, found 274.0840.
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15

(160Pyr2ydi3t ri fluoromethyl)quinoline

Prepared aGenedahg Pt acedyr-eTRAMZ115. 3 mg , 0. 36 mm
1t ebut yl di mét pyt2dyddHy ndo92. 6 mg, 0. 315mbB1 5 mff oBd &
yi edsd)a whmpg:e -112d8 iAd;.

'H NMR500 MHg2, uC@#101. 0 Hz, JEH), 58 HZz6 (@A, ,8.84756 (s
(m, 2H)J=89.2066 HAd, JEHB, 07HEF . @) ( m7-7 8K , ( ™, 3¥UH) .

'€ NMR125 MHz, uiuCcOGI5. 6, 1%@=0,3.8B4Hz5, UB8BIAB,3.1837. 1,
Hz), 130.5, 130.0J= 13226..56 ,HzI)2 621403 .A62H(z90,, (»y22. 9, 120
1f NMRR70 MH32,-6iCDEG6 .

HRM$ ESI ) m/ zikh&Not[dM +#20Ap . @791, found 275.0792.

o N CF
J 0
N
16

A6} A8 | y3(axy)f l uoromet hyl )quinoline

Prepared aGepnedahg Pt acedyr-eTRAMZL15. 3 mg , 0. 36 mm ¢
5(al | yi{toeky) y I di méH-i hnydsBi@l. y21 )mg , 0. A gnonBo.1 7 mag ,f oG 4% dy i
as a white4dsSoACd; mp: 43

'H NMR500 MH32, UC(®I494 .5 Hz, 1H), B= 391 0( sHz,1H)H) ,8.70.8
= 9.0, 2.5 Hz=, 211) Hz%?6 .1088) (((dm6-51LHG , ( ®,.-528H3 , ( ®, 38H) ,
4.-4065 (m, 2H).

'€ NMR150 MHz, uCcDGl7. 7,(gl453.60 H#A)3-64833%. Hz(q, 132. 4,
127.5, 125=0331Q23H8)=( RIr2A31588H(A3,,, 106. 8, 69. 2.

¢ NMRR 64 MH32,-6iCDTH.

HRM$ ESI) m/ z:phBBNOdM 284 CO787, found 254.0789.

N
\@\ _CF,
»

17
(170 PBenyl 8¢ hlyindgyrtomet hyl ) gui nol i ne
Prepared aGenvnedahg Ptacedhyr-eTRAM2Z115. 3 mg , 0. 36 mmoc
It ebut yl di mbt hlye sy ll-lddt lhydpPp@) 5 mg, 0. A AmMiDH.I3J3 mg,f 08 YU
yi edsd)a white-1d@l iAdC;, mp: 110
'H NMR500 MHZz, UuC®»C,I0O8H), 8.39=(%.,0 1H3, BH)L5 R.dQ9 (s
= 8.0 Hz-7.58) (m778314 ,( M, 43H) .
1€ NMR125 MHgz, uGCDCQH8(.BF 348. Hz) , 134348 HW3B, 5184, 8,
129.7, 128.9, 1Pr=8.352,. 51 2H6zJ4,, 21M2234.053H(f9q,,, 123.3, 122.5
1f NMRR70 MH3,-6iCDCTP?.
HRM$ ESI ) m/ z.theN'¢M. #28B. 838, found 298.0840.
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L J
N

18
(18¢Chbbea(oriflyodo)gmeétniol i ne
Prepared aGenedahg Pt acsedyr-eTRAMZ115. 3 mg , 0. 36 mm
1t ebut yl di méd¢ hiydtHs onldoll . 8 mg, 0. 3 §mn3o.16) nagf,facbr3dde dy i e |
white soBBdACmp: 33
'H NMR500 MH2, uC(r#142 .0 Hz, 1H), B 86 0 sHz,1lH)H) ,8.712
8.0 Hz, -71H)2, (M,76aH) .
'€ NMR150 MHZ, uCDGIO(P5s 346. Az) , 132)=2,4.181H35),, 1B28
128.0, 124=7341834HBJ)=( ®I/2A3 .55 H(z9,.
¢ NMRR 64 MH32,-6iCDE? .
HRM$ ESI) m/ z:kGINE[dM D82 .C0135, found 232.0130.

N _CF3
m
| N

19
(19N)oB0triflupgomeobhiyhe
Prepared aGepnedahg Pt acedyr-eTRAMZL115. 3 mg , 0. 36 mm ¢
1t ebut ylI di méit on-dtdi snidiol I@)7 . 2 mg, 0. B9 mtho¥h) mgf a8b5&e i el
white sofbdACmp: 74
'H NMR600 MH2, uCc™#41 0.8 Hz, 1H), 8.333 (Js, 911), 18383
Hz, 1H),J=78.9Q HAd, 1H).
'€ NMR150 MHZ, uCDGH8(®B5s 346.Hz) , 140J5,4.187H2),, 1B21
127.9, JJB2833 0( Hz)=, 27D3 .04 Hzg9, 93. 8.
f NMR 64 MH32,-6iCDCTT.
HRM$ ESI ) m/ z:bh&ll d[dM +#3cB . ®492, found 323.9495.

N _CF3
7
BnO N

20
(200Be&nzy3(dxyofmeuohryl ) gui nol i ne
Prepared aGenvnedahg Ptacedhqyr-eTRAM2Z115. 3 mg , 0. 36 mmoc
6-(benzi{tekwu) vyl di méH-ihnyd 6sliél 1y.13) mg, 0. 20(n7n6o.14) nagf,f 08 4%
yi edsd)a white95oACd; mp: 93
'H NMR500 MHZz, UC@®CJI0O2aH), 8.34=(%.,0 1H3), TH)80 H.d56 (s
= 7.5 Hz, J2H}.,57HZ-2. 318) (m7.26), 5.24 (s, 2H).
'€ NMR150 MH3Z, uCO®lIl1. 5,(g,513.30 H#A)6, 3135495 H3B, 4129
128.7, 128.3,J)=1270.7Q HZ2)3, ¥l 1318,.70, H=z2)1,. 61 2(19.,5, 108. 6,
f NMR 64 MH32,-6iCDEY .
HRMS ESI) m/ z:rheNOG[dM 384 C0944, found 304.0946.
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N /CF3

7
N

F
21

(28l udforifluoromethyl )quinoline

Prepared aGenedahg Pt acedyr-eTRAMZ115. 3 mg , 0. 36 mm
1t ebutyl di méft hylHsald@¥ 2. 8 mg, 0. 2 XInrdn2o.12) nagf,fac8rldde dy i e |
white so¥HddACmp: 42

'H NMR500 MH3z, uCc@®»CJI06H), 8.40J=(9, 01H), 08 .HEQ 91ddd,, 7.
2.5 Hz, 1839 ,8.75,552 (%dHz, 1H).

'€ NMRLI50 MH2, GCQ@®@H .249. 0 Hz)1L45.4% .(5MB 3.4553 BmH, 132.
J= 9.0 HzYys 1@75 1HZ%J, 3124, HzQx, 2172103 .55 H@F,, 28322 . Bz ) d,
111. 8= (2d2,. 5 Hz) .

1f NMRR 64 MHZ,-diCD@VL,0 (R QP .(5)).

HRM$ ESI ) m/ z.tkRN‘[cMd. #2BH%. 431, found 216.0433.

F. N _CF3
.
Br N

22
(22Br 66 | u-3(tori fl uoromethyl )quinoline
Prepared aGepnedahg Pt acedyr-eTRAMZL115. 3 mg , 0. 36 mm ¢
6br o-trd erut yl di mbeit hyiHsanldp®P . 5 mg, 0. 2AmMmd.l 7 radg.,f o8 8 *
yi edsd)a swhii tde-9 4npAC.9 2
'H NMR500 MHg2, iCCCJ061H)J= 86.4% Hz, 1H), 8=38. ¢sHz1H)
1H) .
'€ NMR125 MH2, UCH@Z. 251.3 Hz)146.4%.(Bm) ,114363 50 0( m)1,33
126.3= (&.,8 Hz)Ys 32486H%¢), 21723 .33 H3dg,, 2318 . BzJ=d, 112. 3
23.8 Hz).
1f NMRR70 MH2,-6lZDE@OD5( 8577 .Hbz ) .
HRM$ ESI) m/ z:teBarklé[dM #2283 C9536, found 293.9539.

MeO,C

/|

(o} e

23

(23) MeB8hyl fSHhuyolr)ognudiyn o Ifidtraarnboxy | at e

Prepar ed aCecnoerrdailngPrivaciedgTEBAZ1IS5. 3 mg, Oma&thyrimol )
5(4t ebut ylI di méH-ihnyebgslli )l ABkcrparb ok $ D&t & mg, 0. 33r@rho l0) af
mg, 8409%swimeélt @) sollisd4d Ap.: 152

'H NMR500 MHZ, GQ@CA0SE .5 Hz, 1H) ;8.8.543 m,8,2HHHY) /8,. 8L2RHD
7.16 (s, 1H), 3.89 (s, 3H).

'€ NMR150 MHgz, uiCcO®I3. 1, 153. 6 9=1488 .09 Hz1¥47 .273,5. B4z .q1
130.3, 129. 1, 1pPp=7.393,. 01 2tbzJ)5,, 2102P34.554H({9q,,, 122. 8, 121. 4
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1 NMR5 64 MH32,-QiCDETS .
HRM$ ESI) m/ z,bbBN@®dM #8BPCO686, found 322.0690.

| | N /CF3
\K/\K\/O\H/q\‘;
o)

24

(24)YDi3me7t h-2 |-dbica-yal-( 3r i f 1 uor o merchayrib)ogxwil nractlei n e
Prepared aGenedahg Pt acedyr-eTRAMZ115. 3 mg , 0. 36 mm
3 ,-07i met Rzydd6o @é-pb-(t Bbut yl di méH-ihnydesicelr plok $ 28t & mg, 0.3 n
affox4gded4. 9 mg,asd5&% whiett @)@ oACd; mp: 38

'H NMR500 MHZz, UC@®CI14H), 8.87 (s, JEHB,58H245 JL&), 1RA)
= 8.5 Hz, JEHY, 55H%1 JEHY, 05 H@8 J=H)7,. 04 HZ22 .(Bd3,)) ( m2 . 1¢
4H), 1.79 (s, 3H), 1.65 (s, 3H), 1.59 (s, 3H).

'€ NMR150 MHZ, uCOD®l5. 6,( gl,=483.80 H#A)6, 8143415 H3B, 6188
131.9, 131.8, 128.JF, 3B28&. Hz)127t25,741L255.4H% )(3q.04,7. 9,
26.2, 25.6, 17.6, 16.5.

¢ NMRR 64 MH32,-6iZDCO .

HRM$ ESI) m/ z ibeN@dM #E8HBC1675, found 378.1677.

N _CF3
o L
N
(0]
25

(25 P¢Bepr2-y | ) cogxt-edly |l ) me{ hyl fB uor omerchayrlb)ogxwil malei ne
Prepared aGenedahg Pt acedyr-eTRAMZL15. 3 mg , 0. 36 mm ¢
(4 prlepRy | ) cy-6-¢ d-h b X me t(thegblut §1 di méH-ihnyd@&s icelr ploX L1222t &

mg, 0.3 mmdEyS5abfomgdaesd 7 whiet @58 oACd; mp: 57

'H NMR500 MH32, UtC®O#FL72. 0 Hz, 1H), 8.90 (&%= 8ltHp,, 18..54
Hz, 1H) J=8809% dd, 1H) -4.57.69 1 n{,s4,.2HDOH)( /b, 27 B , ( R, 24 H) |,
2.4797 (m,-1.184 ,(m, 9BH) ,-11495( s, 1BH), 1.60

'€ NMR150 MHgz, uiCcO®l5. 5, 14%0=5,3.1048Hz8))= 1M36%.9Hz() q, 133
132.3, 131.9, 128.9, J28360 H2J= 6217218 258 .Hpzg,, 1 2150.81 9(, q
30.5, 27.3, 26.5, 20.7.

1f NMR 64 MH32,-6iZDCT .

HRM$ ESI) m/ z ibeN@dM #E8HPC1519, found 376.1520.

o CFH

N/

26
(26(0Di3fl uor omaetehy !l ) guinol i
Prepared &eaner i n ¢ ruosei endgu-TleBHEA 181 . 3 mgN-T BS 6i nndooll €
(69.4 mg, 0. 2qmMnol3) nmgf, aBréde ayh ietl @38 oAC d ; mp: 28
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IH NMR500 MH2, UCMHCIO3 H), 8. 28= (8&.,5 1Hy),, JBHR,607(HIE 9 ( &)
7.83=(7T.5 Hz, JA4HS.,07HB2IL{H}6. B.BB, (1H).

1& NMR150 MHgz, UCDICHO(tl; 6.40.HzM= I33.8z)t, 131.0, 1:
127.6, JE22215(.18z) ,11B2KH3 8.t5 Hz) .

1f NMR5E 64 MH2,-LWICDCW856H0) .

HRM$ ESI) m/ z:beFeNF[cMd . *¥ &P . €619, found 180.0621.

Cl

- CFH
iI‘ 2
N

27
(27¢Chi584 adi f | udr)ognueitnhoyl i ne
Prepared aGeonrdiahg Pt @ucseidnugr eTDRHZ( 18 1. 3 mg , 0.6 r
1t ebut yl di médc hiydtHs onldoll . 8 mg, 0. 2 {mndo.15) nagf,facyridde dy i e |
white so¥4bdACmp: 44
'H NMR500 MH32, uC(®»Clo8 H), 8. 71= (&.,0 1HHy)-7. BA)1Om7.d2H) , ¢
(s 55.5 Hz, 1H).
'€ NMR150 MHg, uCDIAH9(WUs 445 .8Bz), 132705 HBN, 01360, 7,
128.) (2t2,. 5 Hz), 12F=283,8.15H2%Hz23, 113.5 (t,
¢ NMRR 64 MH32,-WICDC®W355H5%) .
HRM$ ESI) m/ z:GIMNE[AM F2DHA .CO230, found 214.0233.

MeO N O
L/
N

28
(280 Di fl uo reamedthloyly)qui nol i ne
Prepared acGenrdiah g Ptr@ucseidnugr eTDRBHZ( 181 . 3 mg , 0.6 r
It ebut yl di mbhmatyh-hi yndioyJ &. 4 mg, 0. 28mnRol8) nugf,fadBride dy i e
a white sH0iAC. mp: 48
HNMR( 500 MH2, uUCCJI861H), 8.17=(9,21H3, B8HDPB. ,d42. § c
Hz, 1H)J=72.1% H4A,IJ4HjJ6. .85, (tH), 3.93 (s, 3H).
'€ NMR150 MHgZ, uCDIGI8. 4,( ths4 56..30, Hz4HUr 5B3 Hz4 ,(t1,30. 8,
127 . % (2t2,,. 5 Hz), J42338®%,51H8) 8 105.4, 55. 6.
'f NMRR 64 MH32,-WICDCWES56HO) .
HRM$ESI) m/z:tbeN@dM £2HD CO725, found 210.0728.

MeO,C N CFH
L J
N

29
(29) Kedhyl uor ometélcynlrboxiyh @lt ien e
Prepared aGemearddalngPrtoosedgrTdkBBZ( 181. 3 mg,me@.hg | mmol
1-t ebut yl di méH-ihnydi'esliselr wlok 8 6 a8 emg, 0. 2 gmer@a 10) negf, f Or7d¥e dy i
as a white-19&l iAC;, mp: 105
'H NMR500 MH32, uCM™CIl1 11 H), 8.8.536 s(,m,1HIH)98 . &H.1RD, (UH) ,
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(0 56.0 Hz, 1H), 4.01 (s, 3H).

1€ NMR150 MHgz, UCDIGBI6. 2,( th=5 04..85 Hz4)\P= 2THX5.,0 1(3tl,. 4, 13
129.9, 129=224.1@8HD) (I42538®.,51H8) 3 %2.6.

1f NMR5E 64 MH32,-LiCDCWE56HD) .

HRM$ ESI) m/ z,thBN@dM #@BBCO0674, found 238.0677.

N O
L/
BnO N

30
(30Benzy3(axy) uoromet hyl)quinoline
Prepared acenrdiahg Pt @ucseidnugr eTDRBHZ( 181. 3 mg , 0.6 r
6(benzy-(teekyw) yl di méH-ihnyd ¢eslliél 1y.13) mg, 0. 30nrmo.10) nagf,f 08 3%
yi edsd)a white63sdlCi.d; mp: 61
'H NMR500 MH2, UC®CI958 H), 8. 22= (%.,0 1Hk),, JHFHZ,907(HIZ5 (@ &)
7.50=(&, 5 Hz, JzH), 57 H&£27 . @&13) ( m7. 8) 56 60 81z (t1H),6 E
2H) .
'€ NMR150 MHg, uCD®l1. 0,( ths5 16..00, Hz4)7,. 41366 00 HBB, 5129
128. 7, 128. 3J= 12227..57 ,Hz1)2,5 .122 PEt22,3 71.201 .HBz,) ,1 1130.89. 6(,t ,7 0 .
f NMRR 64 MH2,-WICOCWES6HD) .
HRM$ ESI) m/ zysHheNOG[dM 288 C1038, found 286.1041.

o CFH
o0
N

F
31

(310)Di3f | uo r8d meutohrywolq)ui nol i ne

Prepared acGenrdiah g Ptr@ucseidnugr eTDRBHZ( 181 . 3 mg , 0.6 r
1t ebutyl di méft hylHsainld@¥ 2. 8 mg, 0. 3 mnYo.13) nagf,fac8rOdde dy i e |
white soF#BdACmp: 71

'H NMR500 MHgz, UCCEK)OB8LH) , 8. 38=(8, 01MyEg,;7. BB I mM/d 8LH) ,
7.8447 (m, J=H)5,6.60. 9Hlz ,( t1,H) .

'€ NMR1I50 MH2, uCQn®8.d56. 54HE3 ,4.147Hz)Ps 1390 3HZLd, 13
(td=, 7.5, 3.0JHz).,5 1RB)4 ARE0 2HA =, 71.257 .H6z )J=d ,228. 0 (
Hz), 13-5.119 .(5d ,HzZ)F, 2383 53 Hg Y ,

1f NMRR64 MH2,-WICDCHA456H0D)L24)-(424,.7(m).

HRM$ ESI ) m/ z,bzFReN'[cMd. #T88. 525, found 198.0528.

F. L
32
(32Bro¢9di fl uored mMatolmplqui nol i ne
Prepared acGenrdiah g Ptroucseidnugr eTDRBHZ( 181. 3 mg , 0.6 r
6br o-th0 ebut yl di métt hyiHEinldpB® . 5 mg, 0. B3 2Ammd.IJ radg.,f o8 @9 *
yi edsd)a white-190® iALC;, mp: 107
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IH NMR500 MH2, UCECI9OAH)J= &. 64 Hzd, 1H), J=. B4 0( Hz,1H)MH)
6.83=(55.5 Hz, 1H).

1€ NMRL50 MHz, UCH@Z.249.0 -HaY,31@4m)5 146J3,6.1B4. 9,
Hz), 138 .212.(5t HzJ)=, 91206 .H&z )Jd 24503 HWE, 2BY3 02 HgY), 112
J= 22.5 Hz).

1 NMR5 64 MH2,-LiCOCWS6 .H6z)1,12 ( E55H5) .

HRMS$ ESI1 ) m/ z,bkeBarkRé[dM #2®5.C9630, found 275.9632.

% _CF,H
»

33
(330Di3f | uo reg mehtgh yelt hynyl ) quinoline
Prepared acGenrediahg Ptr@ucseidnugr eTDMRBHZ( 181. 3 mg , 0.6 r
It ebut yl di mbt hlyé sy ll-lddti hydpPp@) 5 mg, O0. B3ImMMmD.IY md,f 09 4%
yi edsd)a white-1sldl iAdC;, mp: 108
'H NMR500 MH3z, UC(®CI02ZH), 8. 28= (8&.,5 1Hk),, JBHN,358 HIQ 7 @)
7.90J=(dd.,0, 1.57 H%®5 (@M)7 .2343 6(2r, 4BH)56 .60. 89z ,( t1,H) .
'€ NMR150 MHg, uChials(td; 640 .KWz), 133670 HBB, 51381, 7,
129.6, 128. 8J= 12228..55 ,H7z1)2,7 .182 6(.t7,J= 122328..95, Hlz2)2,. 79,1 .151,3 .8
'f NMRR 64 MH32,-WICDC@WR256HO) .
HRM$ ESI ) m/ z:khpN'¢M. +28DP. G932, found 280.0937.

= SN _CF3

\NlN/
34

B4 T i f | uo-t pnBaepthhtyhly)r i di ne
Prepared aGewmedahng Ptoce dgr-BTRANZ 15. 3 mg , 0. 36 mmo
1t ebut ylI di méH-phyyrlrsoib] qu[y2),i(B9O9n & mg, 0. 334nB01 » mff orbRe
yi edsd)a whi te-1s7®l iAdC;, mp: 174
'H NMR500 MH2, GC(@C#342 .0 Hz-9.24) (m9. 2¥H), 8J528.(0s,, 1H
1.5 Hz, 183 ,8.70,644 . (@dHz, 1H).
'€ NMR125 MH32, 4COGI7. 0,( giis5 52..9%, HI1z4)9 . 41373 .98 HZAB)5,. 3134.,
J= 33.8 Hz), Jt2278,01®M3)2 @81.1.
1f NMR 64 MH32,-6iCDE&4 .

HRMS$ ES1 ) m/ zoHFMAI [cMd. #+¥®Y. €478, found 199.0480.

= SN _CFpH

NS 7
N N
35
(350Di3f |l uorlomathh iy i di ne
Prepared acGenrdiah g Ptroucseidnugr eTDRBHZ( 181. 3 mg , 0.6 r
1t ebut yI di méH-phyyrlrsoib] qu[y2),i(3bO9n & mg, 0. 335nBha@l B m&ff orodex
yi edsd)a white-160l iAdlC;, mp: 165
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H NMR500 MHZ, UCTH251. 0 Hz-9.2H) (m9. 24), 8J=378.(0s,, 1H
1.5 Hz, 183 ,8.75,594 .(% dk=z ,56LH) ,Hz6,. 913H)(.t ,

1€ NMRL50 MH32, UCOGI6. 8,( U55%. D, HE5 Q. &=3 76..60, Hz3)5 . 11 2(8t.,:
= 24.0 Hz), 123= 12381251 .Hz2) .113.1 (t,

1f NMR5E 64 MH2,-LiCDCWE56HD) .

HRMS$ ES1 ) m/ zoHEMNF[cM. #¥®8Y. ®572, found 181.0576.

36

(380Perfluoroethyl)quinoline

Prepared &eanemrdilngrioscidhtignr €t 8syl hydrazone (222.0 m
from et hylen2,aZ,l o3 oPTB8LanpeBE&amgd, 0. 3 Gmimo.15 nagf,f o |
60% ydslad)pal e yell ow i ol

'H NMR500 MH3z, UC(®CI06 H), 8. 4%5= (8&.,5 1Hk),, JBHR,107(HIg6 (@ &)
7.9186 (m,-7.1649 ,( M, 7R2H) .

'€ NMR150 MHgZ, UuCDIAHO( 5 H854B.HMzYs 638B. 6zft, 131.9, 1
128. 0, 126=324.121HB8)=( t21816..01, (X.J= RDB)M4, 71 1 3.92 0( tHx,) .
¢ NMRR 64 MH2,-81€0T42 .Hz 1,1 4.q¥=2 .Hlz ) .

HRM$ ESI ) m/ z.HFReN[cMdM. +288. C493, found 248.0498.

37

(B)-( B, 2,e2x,r2af l uoroethyl )quinoline

Prepared &eanemradailndgriwwidhdgni ét Dsyl hydrazone (222.0 m
from et hylen2,aZ,l io3 oPTB8LanpeBE&amgd, 0. 3 qnonvo.l3) nagf,f o |
98% vydasla)pal e yellowCsolid; mp: 38

'H NMR500 MH2, UC®CI9E8 H), 8. 2%= (8&.,5 1Hk),, JBHRB,607(HIE7 (@)
7.8€377 (m,-7.1%H9 ,( M, 6MH) 445083 6(H9dHz, 1H).

'€ NMR150 MHgz, uCDGcH8(dBs 64@.Bz)J= ¥35. Hz()d, 131. 0, 1
127.6, 1270=019183H3yfda2g2@. D, (2A8.J5 HB3Pp, 08736. 0d#Hlz) .
1f NMR 64 MH3Z,-U&ORi6H=13,60Hz2)1,96 ( 884=44,A3HO) .

HRM$ ESI ) m/ z.HRN[cM. +280. C587, found 230.0590.

Cl

H F

|\)<CF3

J

38

(38¢Chi584(d, 2,eX,tZaoroet hyl )qguinoline

Prepared &eanemradailndgriwowidhdgni ét Dsyl hydrazone (222.0 m
from et hylen2,a2, 3,03 o3i(toepan ghtdé mé&atllytHsanldplBR. 5 mg,
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0.3 mmol Bgaf7f. &r dngd a S5 0& wh ietl @4 S oACd ; mp: 47

'H NMR500 MH32, UuC(®»CIOnLH), 8.69= (&.,0 1HHy)-7. BA)1Om7A.d2Z2H) , !
(dy= 44.0, 6.0 Hz, 1H).

'€ NMR150 MHgz, uCDGH9(dB5Fs 84B.Hz)J= ¥33%. Hz(d, 131. 8, 1.
127.7, 12859=319184H3)yf£d229. 0, (a.J6 HBY, 58736. 0d#z) .
¢ NMRR 64 MH2,-U&O@RH=13,60Hz)1,96( 6543, 1BH0O) .

HRM$ ESI) m/ z:HGIW[dM #2684 .C0198, found 264.0201.

H F

Br. | XN XC&

N/

39
(39Br ®B0 1, 2,e2,r2af l uoroethyl )quinoline
Prepared &eanemrdadailndgriowwidhtdgni ét Dsyl hydrazone (222.0 m
from et hylen2 . a2, 2,03 ,03b o p-tnip @t ey ladcidmeH-i hnyd Es9i 2l.y7l )mg ,
0.3 mmol BYa8Bf2f. dr dneyd a 8 9& wh ietl @85 o0ACd ; mp: 79
'H NMR500 MH2z, UC®CI94H), 8. 20= (.,0 1HR),, JBBHD,408 HIQ 2 (@)
7.86J=(dd.,0, 2.0 H=z=, 44H), H..84 Hzdqgq,lH) .
'€ NMR150 MHz, uC@g. .0 Hz), 14735 ,7.184H5),, 1B31 32,
128.1, J24925(HzYys 220a. 9, (&.,5 Hz)l18a4.2a, 73680 .Bz)d
¢ NMRR 64 MH2,-U&OwRRH=13,60Hz)197( 6543, 18H0) .
HRM$ ESI) m/ z:HBriKdM +#6Y C9693, found 307.9696.

H F

Me0,C | A Xch

Z
N

40

(40) Méthglexarfdet hy |[-§cgauri bnoox yilnaet e

Prepared &eanemradailndgriwwidhdgni ét Dsyl hydrazone (222.0 m
from et hyl -pen2,a2l o3 oPpropanoate methyland
1t ebut yl di méH-ihnydsslicelr plok 86 a7 emg, 0. & 8o ll) megf, f Or3de dy i
as a pale yell1o2v A0l id; mp: 140

'H NMR500 MH32, UuC(®CIO4H), 8.8.636 s(,m,1H)H)98 . .&H.220, (UH) ,
(dy= 44.0, 6.0 Hz, 1H), 4.01 (s, 3H).

'€ NMR150 MHgZ, uCcO®l6e. 1,(d506.60 HDB)NO-0¥36. 6Hz()d, 131. 3,
129.9, 129.2J=128.2,H2P4.28Qd%, (g8,)= HB)/, 587 .33F.(0dc
52. 6.

1f NMR 64 MHZ,-U&ORL=13,60Hz)1,96 ( 6544, 1BH0O) .

HRM$ ESI) m/ z:khaN@dM #@BBCO0642, found 288.0645.

H F

MeO
X CF,

41
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(4 1MetbhBkk ¥, 2, e@xfrRuoroet hyl )quinoline

Prepared &eaneradailndgriowwidhdgni ét Dsyl hydrazone (222.0 m
from et hyplen2.,aZ, 31,03 ,03Plr(toedrain oyd tdd ma-imé ty h-bi yn W Ip L 8 8 . 6

mg, 0.3 mmbilp3affmgdasd2a& whiett @2 oACd; mp: 70

'H NMR500 MH2, uC®CJ/78H), 8.17=(9,01H2, B8HDPB. @.d42. F c
Hz, 1H)J=72.1% H4A, JIH)44.50.,806.(0dgHz, 1H), 3.92 (s, 3t
'€ NMR150 MHZ, uCDGI8(dB5s 646. Hz) , 145725 ®W3%, 0184, 8,
124.0, JB23955(dHzYyYys 22@. 9, (8@, 0 H=z)18406, 33680 .8Bz)d
¢ NMRR 64 MH2,-U&OwR6H=13,60H2 196 (89544, 1BHO) .

HRM$ ESI) m/ z:.bphaNOG[dM 280 C0693, found 260.0690.

42

(27-( Benzy(dx @)ez,r2afl uoroet hyl )quinoline

Prepared &eanemrdadailndgriowwidhdgni ét Dsyl hydrazone (222.0 m
from et hypen2,a2, 3,03 0pr6¢dpbemaassfteek vanyd di meéH-ihnyd osliel y 1 )
(10mg,l 0.3 mm( p8aBf mgdad 8& wh ietl @ LDl iAL;. mp: 105
'H NMR500 MHZz, UC®CI87LH), 8.21=(%.,0 1H3, TH)?,8 H.d54 (s
= 7.5 Hz, J2H}J.,57HZA-2. 38) ( m7. 2)&#) 4450796( dgHz, 1H), 5
'€ NMR125 MHgZ, uCO®ll1. 0,(d507.85 H#A)8,. 5136705 H3p, 1124
128.7, 128.3, 12%.2801022. 28. 8edAz)l21481H38), 120815,
= 186.3, 36.3 Hz), 70. 3.

¢ NMRR70 MH2,- W€ ORMW=13,60Hz)194(dB=44,1BHO) .

HRM$ ESI) m/ z:.)bNOG[dM +28% C1006, found 336.1008.

H F

X CF,4

43

(P8Met By 11, Z2,ex,rzafl uoroethyl )quinoline

Prepared &eanemradailndgriwwidhdgni ét Dsyl hydrazone (222.0 m
from et hylen2,a2, 3,03 o3(teepdh g hde méamdtyldHsilinldfpl7T)2. 5 mg,
0.3 Immoaf48(05 W.e@ mg,asB1& wthietl @56 oAC d ; mp: 49

'H NMR500 MH2, UC®CI98 H), 8. 2JF= (8&.,0 1Hk),, JHZHW,307(HIE6 (@ &)
7.52=(1.,5 Hz, aA=H)4,4.50.,846 .(0dgHz, 1H), 2.83 (s, 3H).
'€ NMR125 MHZ, uCcDGH8(dls 84%.8Hz), 137653 HW3p, 718d, 1,
127.0, 12@=2201Qe3HOYyfdage.a, (8.J8 HBPp, 38736. 3dHz),
1f NMRA70 MHZ,- € O%®4H=13,60H2196( 65=44,1BHQ) .

HRM$ ESI) m/ z:bheaN'¢N. +é@#. 744, found 244.0746.
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H F

BocHN | N XC&

—
N

44

(MHt eBut(y@8 1, 2,e2,r2af l uoro-6ylhydagmguamat é n

Prepared &eaneradailndgriwowidhtdgni ét €syl hydrazone (222.0 m
from et hyl -pen2,a2,l o3 oPpropanoatetebutyland

(It ebut yl di méH-ihnyebgslli ) aya)@bE 03 . 8 mg, 0. 34 (mndo. 14) negf,f o7 4d%
yi edsd)a pale yell1d2Ww A®Ilid; mp: 125

'H NMR500 MH32, UGCBCI8 2 H).,178 . (23 2a#H)9. B.MWH, (BH)9. 07,. 55
2.0 Hz, 1H), 6J8444s0, 16)0 Bz801HYg, 1.56 (s, 9H).

'€ NMR150 MHz, uCDGI2(dB5s 646 . Hz) , 1453 ,7.187H38),, 1B3A0
127.8, 124=0,191%53 H&)Yed229.0, (8,5 Hz) 18618, 93680.
81.4, 28. 3.

¢ NMRR 64 MH2,-U&OwRBRH=13,60Hz)1,96 ( 8544, 1BH0O) .

HRM$ ESI ) m/ z:5h B8N0 0[.M f+03rdHHC 1121, found 345.1123.

H F
© \)<C|E3
J L
45

(% -(6AIl | y3(dx y2e t2r, 2f l uoroet hyl )gui noline

Prepared &eanemradailndgriwwidhdgni ét Dsyl hydrazone (222.0 m
from et hyplen2,a2 | 31,03 0364 Ap & ryld(odsut)t ayn dd i maH-i hnydl Es8i 61 . y1l )

mg, 0.3 mm4b( Plabfmgdaes 28 whiet @53 o0ACd; mp: 55

'H NMR500 MH2, UiCBCJ/7991H), 8.17=(9,21H3, B8HDPD. ,d438. §
Hz, 1H) J=7218 Hd6.DH) (m§. 1LB+) ,445.080 6(. dF ,Hz5, (InH) ,1 H).,
5.8733 (m,-4.164) ,( M, 7DH) .

'€ NMR125 MHZ, uCDGI7(d5 8946.Hz) , 145623 H®H3x%1, 01842, 5,
128.2, 124=320123H6)Y£d4222. 0, (28.0% .15z ) J&8111686(.2Bg, 3 5.
Hz), 69.1.

¢ NMRR70 MH2,-U&€OwRH=13,60Hz)196( 4844, 1BHO) .

HRM$ ESI) m/ z:rheNOG[dM +28% C0O580, found 286.0583.

Ph H F
X
N CF,

46
(&)6-( Phenyl 8¢hbhyaryt)r2afl uoroet hyl )quinoline
Prepared &eanemradailndgriwowidhdgni ét Dsyl hydrazone (222.0 m
from et hypden2,a2, 31,03 ,0Plr(togbaint oyal tdei mé-g phly ¢ sy I-BAdd hydroy le)
(99.3 mg, 0. 3 (8o l0) negf, adBride dyh ietl @ LDBI AL, mp : 103
'H NMR500 MH2, UCECI9AH), 8.23= (%.,0 1Hk),, JBH),208 HIQ 6 (@ &)
7.90J=(dd.,0, 1.57H%25 @M})7.235 6(2mh, 43H) 445083 6( dg Hz, 1t
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& NMRL50 MHZ, UCH@g. 6.0 Hz), 148725 HW3p,0188,7, 1
129.6, 128.8, 128.251.0l2z)8, N2A=D\,2(@UD., 28.5 Hz),
87.4J=dlg8,6. 0, 36.0 Hz).

1 NMR5 64 MH2,-UE@8l=1 3,608z )1,96 ( 6§44, 1B HD) .

HRM$ ESI) m/ z:thBN¢M +#B6PHP. G900, found 330.0905.

H F

F X Xca
.

Br N
47

(47Br o6 | u-8r b, 2,e2 rafl uoroethyl)quinoline

Prepared &eaneradailndgriowwidhtdgni ét Dsyl hydrazone (222.0 m
from et hypden2.,a | 31,03 ,03P6borpoainipoedrtud vy adid mb-ft hydHs inldy ll e
(98.1 mg, 0. a7{mmMol0) nmygf, Bride dyh ietl @93 oAC d ; mp: 95

'H NMR500 MH2, UCCI9 UL H)J= &. H4 Hzd, 1H), . B3 0( Hz,1H)H)
5.83J=(d4g4,. 0, 6.0 Hz, 1H).

'€ NMR150 MH32, UCH@Z. 250.5 HZ¥, 3108H2) (d146J=1, 134.
6.0 Hz),J=136.08 HZzgdl 12454 HeWs~ 229.8, (g8, R#4).,0 115
Hz), 13=1.294 .(0d,HzJ)=, 187..5,( BfH,. 0 Hz) .

1f NMR64 MHz3) -78D.CAdAt=, 13.0,-166 031Hz)+ 31 Hz.)4D= (4d4g.,0,
13.0 Hz).

HRM$ ESI) m/ z:HBrtR[dM #DEH) C9598, found 325.9595.

48

(4801, Zleza,raf | ujok , 0]t diyd] Xqauli on[od ,i 5n e

Prepared &eanemradailndgriwwidhdgni ét Dsyl hydrazone (222.0 m
from et hypden2.,a2, 2,03 ,03P5(toebaitnt oyal tdei mdHy[dhly, | 3s]id iyl X)anlideo [ 4 , 5
(82.5 mg, 0. 3gmmole) ngf, adr2de dyh ietl @82 oAC d ; mp: 80

'H NMR500 MH2, uC@CIl71H), 8.07 (s, 1H), 7.40 (s, 1H)
J= 44.0, 6.0 Hz, 1H).

1€ NMR150 MHgz, uiCcOGl2. 0, 1480=2,6.104 THz7)J= 1¥4368.0Hz () d, 124
122.1=(gd9.0, 28.J5 H®S)H H2),6108, 8J= 110826..90,, 13042..51 ,H
1f NMR 64 MHZ,-WEO&LH=13,65HB2)1,95( d84=44,1BH5) .

HRM$ ESI ) m/ z:\BRRNGE[dM +F2HH¥ C0486, found 274.0488.

H F

= \)<C|E3
NS |/
N N
49
(4801, Zleza,raf | uvb,miaegthityhly)r i di ne
Prepared &eanemradailndgriwidhdgni ét Dsyl hydrazone (222.0 m
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from ethypen2,aZ,| o3 0pd@pbuadbnl di nmedid-phyyrlrsoh] go[yd),idi ne
(69. 6. Bigmmol % gBf0f. air dngd a st 48 wh ietl @ NS5Ol iALC;. mp: 148

'H NMR500 MH2, uC@A233. 0 Hz, 1H), 9.18 JJ=,8.1H)Hz ,8.13H)
7.60J=d8.,0, 4.5 H=z=, 44H)0, H.. D1 Hzdqgq,lH) .

1€ NMRL50 MH32, GCOGI6. 6,( diF5 5..20, Hiz5 1l . 31376 .50 HZAB)6,. 61 34.,
J= 19.5 Hz), V2328p0.5212845(4d) 18725.,78,6.87 Hz)(dq,
¢ NMRR 64 MH2,-UWEO®RH=11,58H=z)196( 6d=44,1BH5) .

HRM$ ESI ) m/ z.RaN'¢ M. +2 8. 540, found 231.0545.

H F
\)S(CFB
N
50

(5801, 2,-Be8afBl, Boropropyl )quinoline

Prepared &eaneradailndgriowwidhtdgni ét Dsyl hydrazone (252.0 m
from et hyl-h&pt2agf3l, Bqg MqgNlYR4A nio@ad ! & nrdg , 0. 35 0mandb.l § aff
mg, 81%syiaelwh)itedB8oACd; mp: 44

'H NMR500 MH32, UC(®»CIlo8 H)J= 8. 461 Hzd,JEHB, 58H%5 JE#), 7. ¢
8.0 Hz, VUH)7.3.8B3, 04H].,57H65 JA=#1)3,3.55,927 .(6dgHz, 1H).
'€ NMR150 MHgz, uCDGH8(®B5s 64@.Rz)J= ¥36. Hz()q, 131. 1, 1
127.7, 127W=0211P2Hzy)£9q2188B.. 6, (4.5 Hz), 110.9 (tgd,
87.9Jeddd8p. 0, 34.5, 24.0 Hz).

f NMRB 64z MHGD@I1 .(9d7= 11. A42RzBH= (H&H4. 3,-131. 8B=HegYt ,
284 .3, UM.74(3HzY).,53(0) ( m) .

HRM$ ESI ) m/ z.pFRN'[cM. #28&80. 555, found 280.0557.

H FF F
|\)$€<ca
/J F F
N
51

(5301, 2, 2;&xx,t&HA,f4,udo,robutyl )quinoline

Prepared &eaoaer dl n@rutsdaadyuirfet syl hydrazone (282 mg,

et hyl 2,2n8nafhpydr bpenbR niofeéteel Banmdg, O0. 31(mmMo 19 nmegf,f o
83%elyd@lg a coloress oil

'H NMR500 MH2, UC®CI94AH), 8. 30= (8&.,5 1Hk),, JBHRBL,707(HIZ9 (@ )
7.8478 (m,-7.1%H9 ,( M, 6B6H), 6.04 (ddd, J = 43.5, 19.0,
'€ NMR150 MHgZ, uCcDGcGH8(dBs 64@.Bz)J= ¥36. Hz()d, 131. 1, 1
127. 6, 127J=0,211D2 HzZ)E&d 188.6, (gA0H. Bz)( m, 123=)8 86. 38
187.5, 33.0, 22.5 Hz).

' NMR5 64 MHg, 80DGA60). 8M)-11HA-(32Pp.0BNL206-(28H. 40) ( m),
(126 (M472)6. 582 7(:-(2)2,8.(43-196 (2 9PY) (m).

HRM$ ESI ) m/ z.kFeN'[cMd. #3880 . 524, found 330.0526.
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H FFR F

\%C%
N
52

(520132, 2, 3Dé8a#ft) dpbopebtyl)quinoline

Prepared &eaneradailndgriowwidhtdgni ét Dsyl hydrazone (312.0 m
from et hyl 2 ,-2n Be Ba f4l, ulq 15N eBx¥og 1 et Bel 8a nnag , 0.3 mmol)
5(89.8 mg,as9& pyaled dyel |l ow oi | .

'H NMR500 MH3z, UC®CI94H), 8. 28= (8&.,5 1Hk),, JBHR,657(HIZ6 (@ &)
7.79=(1.,5 Hz, JAH}.,57H60 PH) 43650418d8d, 2.0 Hz, 1H)
'€ NMR150 MHgz, uCcDGH9( s 64@.Bz)J= $36. Hz()d, 131. 1, 1
127. 6, 127J=0L,9. B2 Hz?) J£ dl2A2&8 .30,( q3 3406 .M8z) . m 18B4 87.0
187.5, 33.0, 24.0 Hz).

¥ NMR564 MHg, #8CID@E@@2) .(In)-118-(229.673N28rmNA2B(21) (m),
-125(22yY.54)196M329H(82) (m).

HRM$ ESI ) m/ z.isRaN*¢ WM. +B8P. G492, found 380.0495.

H FR FF F

| /J F FF F
N
53

(5301,32, 2, 3,6D,04,e4,a5,lu,06,0th,exyl )guinoline

Prepared &eanemradailndgriwwidhdgni ét Dsyl hydrazone (342.0 m
from et hyl 2,213 idetad | 05 061,80t @ niodadl.e8 amg, 0.3 m
affoxsPedo. 4 mg,as7 a%pwilel dd)el |l ow oi l

'H NMR500 MH2, UC®CI958 H), 8. 31= (8&.,5 1Hk),, JBHRB,707(HIZ0 (@ &)
7.82=(1.,5 Hz, JAH}.,57H64 PH) 43650618d8d, 2.5 Hz, 1H)
'€ NMR150 MHgz, uCDCGH9( D5 64@. Hz)J= B36. HMz()d, 131. 1, 1
127. 7, 127J=0,211D2 Hz)Ed 188. @, (g8BO5 8Bz ) m,1UE)5 87.0
187.5, 33.0, 22.5 Hz).

1f NMR564 MHz), ®0CEHA)mM)-118-(6€2P. 49)12(1mMa,28(82) (m),
(125(22y.31196mMLOB(70) (m).

HRM$ ESI ) m/ z.tFRaN*¢ W. +88P. 460, found 430.0462.

H FR FFE F
CF3
P%
/J F FF FF F
N
54

(540132, 2, 3,73, WMeMr,&dé&c dHf,6yoroheptyl )quinoline
Prepared &eanemradailndgriowidhdgni ét Dsyl hydrazone (394.8 m
from et hyl 2,2, 3p8ntdag die Ga 51, 6N BIBG tTaghr8d@dtae8 mgnd 0. 3 m
af fox4geH0. 6 mg,as7 a%pyil el de590vmCsol id; mp: 58
'H NMR500 MH3z, UC®CI958 H), 8. 30= (8&.,5 1Hk),, JBHRBL,707(HIZ8 (@ &)
7.801=(1T.,5 Hz, JAH}].,57H62 PPH) 43650518d8d, 2.5 Hz, 1H)
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1& NMRL50 MHZ, UCDIGHO( D5 @B4@.Bz)J= $36. Mz(d, 131.1, 1
127.6, 127)=0,211D2 Hx)ycd2189.0a, (§aAPT.Hz)Y.m, 1B&k)6 87.1
187.5, 34.5, 24.0 Hz)

1E NMR5 64 MHz), -800D(E830). 0M)-118(G&Y. 471 20AatRBB(65) (m),
(125:(3@Y. 26196mLI9H(68) (m).

HRM$ ESI1) m/ z.:keFaW*¢ M. #+#68P. G428, found 480.0430.

H FR FR FF F
CF
PWS
/J F FF FF FF F
N
55

(550132, 2, 3,73,,74,,84;08,t%H,d¥,¢cHBf | uorononyl )quinoline
Prepared &eanemradailndgriowwidhtdgni ét Dsyl hydrazone (454.8 m
from et hyl 2,2,3,3,4-ndnadec&f 6 ud, rNerdBeSc &inf@a8R],e8 Gyngd0 , 1
0.3 mmol PFdflfoor6dend),as6m%pyil @l ¢)ei7l8BovdhCsol i d; mp: 76
'H NMR600 MH3z, UC®CI9E8 H), 8. 32= (8&.,4 1Hk),, JBHR,847(HIgG1 (@)
7.88681 (m,-7.1643 ,( i, 6789 ,4FB..9D,7 &.dd,, 2.5 Hz, 1H).

'€ NMR150 MHgz, uCDGH9(dDFs 64@. Wz)J= $36. Hz()d, 131. 1, 1
127. 7, 127J=0,211D2 Hz)E&d 188.Qa, (A0Y . Hz) m, 1T7%=)4 87.1
187.5, 33.0, 24.0 Hz)

'f NMR564 MHg2, 80DEB30). 7 M)-118-(A8P. 40120mR2B(48) (m),
(125-(2Q@y. 181962 H9H(63) (m).

HRM$ ESI ) m/ z. kFRal*"¢ W. +68Pp. G364, found 580.0366.

\/CHO

N/

56
(56) Qudicraglbianaelehyde
Prepared &eaerdl nrutsd eedqurTéd&HEZ1 5. 3 mg, WN:TBGE rmmalo) ean
(69.4 mg, 0. 3@qmmol8) ngf bar8de ayh ietl @75 oAC d ; mp: 638
'H NMR500 MH32, GCO®Il. 2BH)J= ®R..07 Hzd, JEHX, 58 H&4 JldH) , 8.
= 8.5 Hz, JtHB, 08HQQO J4 ®#§ ., 0 7HBIIALHY] . .5 7HHET7 IH) .
'€ NMR125 MHP, uCO®IO.7, 150.6, 149.1, 140.1, 132.7,
HRM$ ESlz) cna/l colsNOf oir +CHB. 0600, found 158.0604.

Cl

57

(57Chl5oroqgtwBicaobiaheehyde

Prepared aGenedahg Ptacéagr-eTREZL15. 3 mg , 0. 36 mmoc
I(t-botyl di mée hiydEanldywll )e (79. G fmpTd@A3 S5mmagl, p$08 yi el
white sollid4 Akh.: 132

'H NMR500 MH2, UCO®I|. 31 H)J= 9..40 Hzd, JEHYX, 59 H&3 Jil#H), 8.
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= 8.5 Hz, JAH] .5 7THBO JEHY, 57HZ4 (H).
1€ NMRL25 MH2, UCO®I0.5, BAB.32DP2UBPL.2631DLBD5. 5
HRM$ ES1 ) m/ z:tbQllN@M #1082 . 0211, found 192.0213.

58

(58NMetshy | g tBic maallbdaentey d e

Prepared aGenedahg Ptoacedywyr-eTREHZ115. 3 mg , 0. 36 mmc
It ebut yl di mémdtydHsilinldfolT)2. 6 mg, 0. 35 §mmol4) nmgf,facdro®Re dy i e |
white so#¥bdACmp: 73

'H NMR500 MH32, GCO®Il. 2ZH)J= 9..H4 Hzd, JEHX, 58 H&gQ J1dH) , 8.
= 8.5 Hz, JAH}.,.57HZzp6I¥HY, O7TH48 ((#H), 2.78 (s, 3H).
'€ NMR125 MHP, uCcO®I0O. 9, 151.1, 148.9, 1386T&%. 636. 4,
HRM$ ESI) m/ z,thH O M. +1BHP. €757, found 172.0755.

MeO N _CHO

|/

N

59
(59Metbhoxyqg3caasbidalkyde
Prepared aGenedahg Ptoacedyr-eTREZ115. 3 mg , 0. 36 mm ¢
It ebut yl di mbhmatyh-Bhi ynwydoyJ &. 4 mg, 0. 3 9dmMnoll) negf,faar5d%e dy i €
a white s®3 iAC. mp: 83
'H NMR500 MH32, GCO®Il. 2BH)J= 9..51 Hzd, JEHX, 58 HZ3 JldH) , 8.
= 9.0 Hz, aA=H)9,. 07,. 523. 5 dtz,, 2 1¥H)KHz ,7.2H) (d3.97 (s, 3H).
1€ NMR150 MHg, uUuCDI®@1. 0, 158. 6, 146.98, 8346, 91061338
55. 7.

HRM$ ESI) m/ z:HaWOQ'dM +#fl@®B.0706, found 188.0704.

Br \/CHO

N/

60
(60Br ®dmoquidcalrdaky de
Prepared aGenedahg Ptacéagr-eTREZL15. 3 mg , 0. 36 mmoc
5br o-trd ebbut yI di méH-ihnydl(Ddizl. vLI )mg, 0. & qndn20.13) nagf,facBr8die dy i e |
white solliedd A®.: 163
'H NMR500 MH3z, UtCQR®Il. 26H), 9.36 (s, JE4H2,08HH53J(H), 18)
= 9.0 Hz, a=H)9,. 07,. 923. O( dHiz,, 1H) .
'€ NMR125 MHP, uCcoO®I0O. 3, 149.4, 149.1, 138.7, 136.0,
HRM$ ESI ) m/ zi:bbBarin@M #2085 . C9706, found 235.9703.
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Ph N _CHO

N/

61
(62Pheényl gtBc aobiahdehyde
Prepared aGenedahg Ptoacedywyr-eTREHZ115. 3 mg , 0. 36 mmc
1t ebut yl di mbp he-dHslinldl9 2. 3 mg, 0. & Immol6) negf,facr8®e dyi e |
white so#fRdACmp: 70
'H NMR500 MH32, UtCO®Il. 2ZH)J= 9A..HB5 Hzd, JEHX, 58 H&8 Jld) , 8.
= 9.0 Hzs8.1R) (m8. BH)7.53.H2, J&H), 57 H%83 JeH)y, 07 H&5 (
1H) .
'€ NMR125 MH2, tCcO@®IO. 7, 149.9, 149.0, 140.8, 140. 2,
127.5, 127.3, 126. 8.
HRM$ ESI ) m/ z,.rhHOE M. +284. €913, found 234.0911.

MeO,C ST
»
62
(62) MéEobhwmihy| gbcaobbrgl at e
Prepared aGenedahg Ptoacéedyr-eTREZ115. 3 mg , 0. 36 mm ¢

1t ebut yl di méH-ihnydeslicelr lok § 6 a8 emg, 0. & {mdnial4) megf, f Brode dy i
as a white-148Bl iAdC;. mp: 146

'H NMR500 MH32, UCO®I|. 2BH)J= @®..405 H(zd,JEHR, 08 Hz5 Jld#H), 8.
=2.0 Hz, 1H) 9.9.,4@ . 0ddz,9 1MH)Hz8.2H) (d4.03 (s, 3H).
'€ NMR125 MH2, GtCO@®IO. 2, 166.0, 13%2.2, 13%a.1n, n29.153,
52. 7.

HRM$ ESI ) m/ z:.bphEHQddM +#2d$d. ©655, found 216. 0656.

X
X - CHO
IN/)

63

(630PWBenyl ethyByga)hai dehyde

Prepared aGenedahg Ptoacéedyr-eTREZ115. 3 mg , 0. 36 mm ¢
It ebut yl di mbt hlyé sy ll-lddti hydpPp@) 5 mg, 0. BFImMmd.IH md,f 08 HE
yi edsd)a white-19dl iALC;, mp: 105

'H NMR500 MH3z, utCQ®Il. 2B6H), 9.35 (s8.18)(m8. 3#¥)9.s¢y. A2 H)
Hz, 1H}.55.6m,-7.2HY ,( M, 42H) .

1€ NMR125 MH3Z, uCcO®Ilo. 5, 149. 9, 149. 6, 139. 5, 135. 2,
1261®83.2, 122.5, 91.9, 88. 2.

HRM$ ESI) m/ z,. k)b HOLC M. +2688. €913, found 258.0912.

N _CHO

BnO
64
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(640Beanzyl oxy3c@quibadIldiemeg de

Prepared aGenedahg Ptoacedywyr-eTREHZ115. 3 mg , 0. 36 mm
6(benzy-(teekuw) vyl di méH-ihnyd ¢eslliél 1y.13) mg, 0. B 4nbnRo.14) nagf,f of A%
yi edsd)a white-12dl iAdC;, mp: 125

'H NMR500 MH2, UtCO®Il. 1DPH)J= 9..57 Hzd, JEHX, 58 HF4 Jl1dH) , 7.
= 9.0 Hz, JEH)2, 07 Hx7 J&H,)7,. 57 H&Z9 J2H,)y, 07 H2Z .@8#H) ( m7. 3¢
2H), 5.25 (s, 2H).

'€ NMR125 MH2,1l®mCDCd, 162.4, 152.7, 150.0, 139.1, 13
122.3, 121.6, 108.9, 70.5.

HRM$ ESI ) m/ z.rhHQddM #2&3 . a019, found 264.1015.

N _CHO

Z
N

F
65

(65B1 Bor oq+B-c a ol bdeenhey d e

Prepared aGenedahg Ptoacéedyr-eTREZ115. 3 mg , 0. 36 mm ¢
1t ebutyl di méft hylHsanld@¥ 2. 8 mg, 0. & gn3n%o.14) nagf,facdr5d8e dy i e |
white soBBdACmp: 91

'H NMR60OO0O MH2z, GtCQR®l. 2TH)J= .. P9 Hzd,J4H),58HE6 JEH), 7. ¢
6.5 Hz, -7115)9, (M,B3AHY ,( M, 5BH) .

'€ NMRL50 MH3z, UCOQ@IO(.dd5 21%67..%9 Hz) , J=1 4190 .25 HZz)6,. 41 A., 6
3.0 Hz)28.1&9( ®,5 1HzYs 2125 .Kz)Yd,42% .18z ) =d,19658HZX,
1f NMRR 64 MHZ, -IeBCH 2B .(10).

HRM$ ESI ) m/ z.bbFReNG M. #L#HH. 0506, found 176.0508.

Oy
AN A2
66

(66) [ 1, 3-y/Dgiucixndetlaf Babdehyde

Prepared aGenedahg Ptoacéedyr-eTREZ115. 3 mg , 0. 36 mm ¢
5(t ebut yI di mbBH-[hly,|3s]idiyd x)old B]24 ,65 mg, 0. BagdmMMmb.l) md.f oT &%
yi edsd)a white-14dl iALC;, mp: 138

'H NMR500 MH3, UCH®I, 1¥H)J= 92.103 Hzd,, JEH)L,. 58 .H&2 (1H,) , 7
1H), 7.18 (s, 1H), 6.18 (s, 2H).

1€ NMR1I50 MH2, ucOoe@lo. 7, 153. 4, 149. 8, 148. 9, 148. 0,
HRM$ ESI ) m/ z:HeNaQ'E WM. +28P. €499, found 202.0497.

F N CHO

|/
Br N
67
(67Br o661 uor 0g-8¢ amrobalnkkehyde
Prepared aGenedahg Ptacéagr-eTREZL15. 3 mg , 0. 36 mmoc

6br ota® ebut yl di mbft hyHsindpb®. 5 mg, O. 3B AMED.I2 rmag,f o7 &
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yi edsd)a white-16&l iAdC;, mp: 163

IH NMR600 MH2, GCO®|, 2BH)J= 9..53 Hzd, JEH)NL, 58 HZ7 JLH), 8.
= 6.6 Hz, JEHB, 47HB7 (LH).

1€ NMRL50 MH3Z, GCO®IO(dls 2ASW. B HA¥, 3189HS5) (da=z7.7, 1
6.0 Hz), 135.1= 91209 .HlzJ)=12161.70. 1Hdl}, 221 5. 8¢ Jl ,

1f NMR5S 64 MH2, -LOBGIE 85 .( 7).

HRMS$ ESI ) m/ z.btkBarl cNIOM f#@BBC9611, found 253.9612.

(6 8 E)-3(-O¥i met h-2 |-dbica-ywmlf 8r my |l gudcaoborgl at e

Prepared aGenedahg Ptoacéedyr-eTREHZ115. 3 mg , 0. 36 mm ¢
(E)-3 -d7i met R2ydd6o &b -(t Brut y | di méH-i hnydies ieelr Y lo ) y112a3t. e mg , 0.
mmol ) a6fg§ D6 dedmg,as 6&% whietl @98 oAC d ; mp: 88

'H NMR500 MHg, iCH®I, 29H)J= 91..453 Hzd,, 1H), &= 8DB. § sKHz,1H)
1H), 8J=268.(%d,1.5 Hz, 81H) Hz8.JabY(O0O5HEH.0HE) (m5. 1H) ,
4.93=(d,0 Hz2.PH) (m2. 28H), 1.80 (s, 3H), 1.67 (s, 3
'€ NMRLI50 MHp, GCO@®IO.5, 165.7, 150.0, 149.8, 143. 2,
124, 123.6, 117.8, 62.6, 39.5, 26.3, 25.7, 17.7, 1
HRM$ ESI ) m/ zfkbHQddM +#B3@B.a751, found 338.1751.

0 P
N

(69 P¢Bepr2-y | ) cgxt-tdlyl ) mef lhyimyBgudcaoborgl at e
Prepared aGenedahg Ptoacéedyr-eTREZ115. 3 mg , 0. 36 mm ¢
(4 prlepRy |l ) cy-6-¢ d-h b X me t(thegblut §1 di méH-ihnyd@s icelr ploX L1222t &

mg, 0.3 mmedy{pPs8athfmgdaesd 8% whietl @S oACd; mp: 97

'H NMR500 MH3, iCH®I, 30H)J= 91..454 Hzd,, 1H), 8= 9D. § sHz ,1H)
1H), 8J=278 (5d,d,1.5 Hz,81%H)KHz 8. DH) #A4d5.72H)m,44 726/ m, 4. ¢
2H) ,22128( m,-1 .44 ,( M@,-1018Hy , (rh,. 9UH) ,-11496(Ms, 1BH), 1.
1€ NMR125 MHg, UuUuCDICAO0. 4, 165. 6, 150. 0, 149. 9, 149.5
129.59, 129.4, 127.4, 126.5, 108.9, 69.7, 40.8, 30
HRM$ ESI ) m/ zfkbEHQdM +#B@H.aA594, found 336.1596.
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(70Tl yl )quinoline

Pramped accCoerndeirnagl tPoruoscidhtigur €t 6syl hydrazone (102.6 m
fromeddhyl benz dNITBsShy qG@add8edédé mg, O.HBqA &ol7 ) mgfddV theyi €
a white s®0iAC. mp: 79

'H NMR500 MH3z, UC(®»CI18 H), 8. 28= (8&.,5 1Hk),, JBBHR,407(HIZ5 (@ &)
7.70=(1.,5 Hz, JtHY,57H@1JM#].,57HHEHL JEMHY, 57H23 edl), 2
3H) .

'€ NMRLI50 MHP®, UCO®I9.9, 147.2, 138.0, 134.9, 133.7,
127.2, 126.9, 21.1.

HRM$ ESI ) m/ z:FhRI[aovd #2BI®r 1€21, found 220.1124.

I

—
N

4l
(71Bh&8nyl quinoline
PredamnecoGdnapgal oPusdéNdruirfet csyl hydrazone (98. 4 mg,
benzal deNdTyBdSe ighmtdd®8 e6 mg, O0.®B  ol) mgfdB8Bacegwhicl € ) s ol
mp:-582 AC.
'H NMR500 MH2, UC(@C41 X .5 Hz, JEHNL, 58H29 JE#HB, 58Hr5 (@H&H)
7.87W=(@&, 0 Hz-7.88) (m7. B3&)7 . 5 .tzZ/, JtHyYy, 57HB82 JegH), 7. ¢
7.4 Hz, 1H).
'€ NMRI50 MHZ, GtCO@&I9. 9, 147.229137.829133.8291233. 122
127.4, 127.0.
HRM$ ESI ) m/ z.Fh B[ ovd #2Bigr 0064, found 206. 0966.

/@/Ph
X

7
N

72

(720 Bilphedryyignol i ne

Prepared &@eanerdilndPriowidddgni ét syl hydrazone (121.2 m
from-bli phBogtbal deNFilyBdSe igtid® 8 e6 mg, 0.8 amob) mgf f damv &
yi edsd)a white-14c7l iALC;, mp: 145

'H NMR500 MH32, uC(@M42=x .5 Hz, JEHR, 08HZS5 JEHB, 58Hr7 @H&H)
7.90=(8,0 Hz, JEHB, 57Hg]1 JedHpB, 57HZg . gdl) (m7. AH), 7. 6
7.5 Hz, 2H)7.%.H2, 04 HY.,57HA29IFH}.,.57HA0 1H).

1€ NMR150 MHgz, UuUCDIC49. 8, 147. 4, 141. 0, 140. 4, 136.°
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128.04, 127.99, 127.9, 127.7, 127.6, 127.1, 127.0.
HRM$ ESI) m/ z,ta W Md #2@B®r 177, found 282.1279.

(7304 Brifluoromethyl)phenyl )quinoline

Prepared &enemrdilngPruostidhtlgunr €t 6syl hydrazone (118.8 m
fromtdifl uoromet hWiTBlsenhab8ebytqg, add@B( hmob ) maff 58 U
yi edsd)a white-183d7/l iAdC;, mp: 136

'H NMR500 MH32, uC(@M41& .0 Hz, JEHR, 08HZS5 JE#HB, 58HE8 @)
7.92=(8,0 Hz, JEHB, O07HEF.gH8) ( m7. BH)7,. 57 .Hz2, (1tH) .

1€ NMR125 MHg, ucDi9. 3, 147.6, (gxr. 82.53Hz0, 13D.93
128.1, 127.83, 1»=7 .37.58, Hz2J%x. A,241 A6 Kig) (. q,

¢ NMRR 64 MH32,-6iZDES .

HRMS ESI ) m/ z:.khBN'¢M. ¥2&HHP. 838, found 274.0840.

: LOCF,
X

7
N

74

(#)(@Trifluoromethoxy)phenyl)quinoline

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (123.6 m
fromtdi fluoromethoNYyBBEen@ddleth ydg, adh.db4 mno?2 ) magf f 8t
yi edsd)a white88oACd; mp: 86

'H NMR500 MH32, UC(®CIl14H)J= 8. D7 Hzd,JEHB, 58H%5 JE#), 7. 8
8. 0 Hz, -71H)YO, (M,7@8H)7,. 57 . Hz9 J#HPB, 57H3I7 QH) .

'€ NMR125 MHg, UiuCDIAOS( @ 148. MHz) , 147. 4, 136. 5, 133
128.8, 128.0, 127.J)&, 27 32Hz321.6, 120.5 (q,

¢ NMRR70 MH32,-HICDTS8.

HRM$ ESI) m/ z:khBBNOdM 28D .CO787, found 290. 0782.

/©/OH
X

[/

N
75

(750Qui Rglli)yphenol

Prepared &eanerdilndPriowidddgni ét BBsyl hydrazone (137.4 m
froift(edsdt yl di methyl si |l yINTB8y)ithdi®@BaIl6d enfgyy d 0 . Brbdnmo | )
(42.4 mg,adb4a8 yaled dyel-22W. Aol id; mp: 225
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H NMR500 MHz-gg) DMS®.,761H), 9.20 (s, Jd+H)8.®.HZ, (28H)
7.7966 (m, B=H)7,. 57 .Hzl, JHHB, 56H24 QH) .

1€ NMRL50 MHz-)) DMSD57. 9, 149.4, 146.4,12823,9,12B.19
127.8, 127.0, 116. 2.

HRM$ ESI) m/ z:bhHOEM. #2BP. €913, found 222.0912.

76
(760-BBomophenyd )guinol in
Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (122.1 m
fromrdmobenzaNdIByd@tiadeé mg, 0. MoD) mgfa&BEe gi €
a white s®0iAC. mp: 88
'H NMR600 MH32, uC(@MC41RX. 4 Hz, JEHNL, 88H27 JE#HB, 48 HE5 (@)
7.88=(d,8 Hz-7.88) (m7y-788B29 ,(m, 7BH)7. & .68, JAAHT ,8 7THH9
1H) ,-77587 (m, d=H)7,. 87 .H3%Z9, (1tH) .
'€ NMRLI50 MH, UtCOL®l9. 4, 147.5, 140.0, 133.5, 132. 4,
127.8, 127v.2, 126.0, 123. 3.
HRM$ ESI) m/ z.khBi§ M +2@&¢. 0069, found 284.0062.

(7702 Benzyl oxyi)npHheamyl ) qu

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (130.2 m
frofibBnzyl oxy) beNTzBaS diethiya&e 6a nrdg , 0. & 7A{rBra I2) mayf, f 08r 7d%
yi edsd)a white-1del iAdc;, mp: 110

'H NMR600 MH32, UC®CIll1 A H)J= 8. B8 Hzd,JEHB, 48H%3 JE#H), 7.7
8.4 Hz, -71HW)6, (M,7A=H)7,. 57 .Hbz2, (AH)7, . 27,. 414. A7dH3,3 (@MW) , 1 H) ,
7.3226 (m,-7 4HY) ,( M,-72BH ,( M, 12H) , 5.10 (s, 2H).

1€ NMR150 MHg, UCDIGB5. 8, 151. 9, 146. 8, 136. 6, 135. 6
128.5, 127v.9, 127.%, 122.5, 12B3.4, ¥®659, 126.
HRM$ ESI ) m/ zbhHOLE M. +83BP. €383, found 312.1380.

78

(7803Bdchl or omtod riynle) qu i
Prepared &eanemrdailngruostiehtignir €t 6syl hydrazone (119.1 m
fromdi3ghl or obenN-BB 8 eih(yl&e8 @aenhdmg, O0.7B§ smino® ) maf f b L thedi

S84



as a white-16dl iAdC;, mp: 159

IH NMR500 MHZ,9uUCIDITd( @, 0 Hz, JEHN, 58 H28 JEHB, 58 HZ5 (L&)
7.89=(#®,.0 Hz, J=H)2. 07 .HBz07 .(BM) ( m7-7 A& , ( Mm,.-BAH) , (M, 56
1H) .

1€ NMR125 MHgZ, uCDIGH9. 1,133n.7446, 133. 8Q, 132.5, 131.
129. 2, 128. 0, 127. 7, 127. 4, 126. 6.

HRM$ ESI) m/ z:kh@INt[dM +#20A% . @185, found 274.0186.

79

(7902B3B83hydr dpt do@yli)nqui nol i ne

Prepared &enemrdilngPruostidhtlgnir €t 6syl hydrazone (115.8 m
fromdi2hyydrlgleln Aqg-geciaa xbian ed eNaTyBdSe iaontld® 8 e 6 mg , 0.6 mmol )
7977.3 mg,a®98% whiet @)@ 1 Ad; mp: 98

'H NMR500 MH32,9uCcD24( @, 5 Hz, JEHR, 08 HZ9 JEdHB, 58 H%1 (@d)
7.82=(8,0 Hz-7.868) ( m7. XI®)7,. 57 .Hbz3, J#HP, 07H22 =), 7.1
8.5, 2.5 HzZs 8&8HD»,HB, 99H)d, 4. 29 (s, 4H).

'€ NMRLI50 MHp, GtCOM®I9.7, 147.0, 144.0, 143.8, 133.1,
126.8, 120.3, 118.0, 116.0, 64.4, 64. 3.

HRM$ ESI) m/ z:rhHQddM +#2&3 . a019, found 264.1022.

OMe
i :OMe
| X OMe
J

N
80

(®8)-( 3,-Hr,ibmet hoxyphenyl )quinoline

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (125.4 m
from-t3r,idme5t hoxybeNIBEdehi#i88&e@nug, 0.88q mmoR) mgff dml&*
yi edsd)a whitel@@®l Ad, mp: 99

'H NMR500 MH32,9uCcDAC4( @, 0 Hz, JEHR, 08 H25 JEdH)B, 58 HzZ4 (@d)
7.88=(8,0 Hz-7.86H) ( m7-7.1%5 ,(m, 61H), 6.88 (s, 2H), 3.
1€ NMR150 MHg, uUuCDICH3. 7, 149. 8, 147. 3, 138. 2, 133.9
127.87, 127.1, 104.8, 61.1, 56. 3.

HRM$ ESI ) m/ z. b hEHQdM #2&IH.a281, found 296.1283.

(81L()N&8phtZyal)egium @ o |



Prepared &enemrdilngPruostidhtlgunr €t 6syl hydrazone (113.4 m
fromapht hal d\eThBySd ei @atinBdB e 6 mg, 0.8 2o l7) maf faBrede dy i el
white sollild3; Anp: 111

'H NMR500 MH3z,9ouCae4( @, 5 Hz, JEH), 08 H438.(1dH,) ( m8. 2H) ,
(dd= 8.5 Hzs7.928) (m7-74#g , (M, 93}+) ,8.75.,841 .(5d7dHZ 1 (W) ,
1H), 2=6D. %tHz-7.5H) (m7. 28) .

1€ NMR150 MHgzag €baol 1, 147. 4, 135. 1, 133. 73, 133. 6"
128.3, 128.1, 128.0, 127.7, 127.0, 126.6, 126.5, 1
HRM$ ESI ) m/ z./hHI[ovd #2®BIgr 1€21, found 256.1123.

A
L/

N
82

(820 FB3gh ) gui nol i ne

Prepar ed aCGecnoerrdailn gP ieosNetdyuirfet syl hydrazone (95. 4 mg,
furddmr bal deNvlyBRISE iankdd@ Be 6 mg, 0. 82 (mmMal4) mef, faoSr2d%e dy i e |
white so#¥BdACmp: 75

'H NMR500 MH32, uC(@M4222. 0 Hz, JEHNL, 58H26 JEHB, 58H@9 @H&H)
7.84=(®B,. 0 Hz;7.BH) (m7-7716), (m,. 58H) 3.6. 8Z:6(HBR) ,( M6. 5
1H) .

'€ NMR150 MH®, uCcOGI1. 4, 147.1Q,291427.09.143.12,7.9229.
124.1, 112.0, 106. 7.

HRM$ ESI ) m/ z,.k)h WO M. +188. €C757, found 196. 0762.

(830B&8nzoFyur)agrium @ o |

Prepared &enemrdilngPruostidhtlgnir €t 6syl hydrazone (110.4 m
from beBcarflualacheMmyRISE ian@ddBe6 mg, 0. 8 (mra 19) nmegf, f o7r 20%
yi edsd)a white-190® iALC;, mp: 108

'H NMR500 MH32, uC(@C4212. 0 Hz, JEHR, 08H40 JE#HB, 58Hr7 @H&H)
7.97 (s;7.8BH) ,(mi-7RHI) ,( M,-77.T7H) , ( M,-76.B8HY , ( id,. 45H) .

1€ NMR150 MHg, UCDIGH5. 8, 149.81,291471.,4,12194 23.60, 11233 .12
126.1, 125.4, 125.1, 123.4, 120.0, 119.1, 112.0.
HRM$ ESI) m/ z,.\rhb HOLC M. +288. €913, found 246.0917.

|)JC®

N
84

(840)B8mztolfi e3gyhemui nol i ne
S86




Prepared &eaneradailndgriowidNtigni é t syl hydramomoé ) (25 e
from blenmz coBchaermeal d NiT\BBe | @ d®8 e6 mg, 0.864 6nmo8 ) maff &6
yi edsd)a white-1sldl iAdc;, mp: 108

'H NMR500 MH32, uC(@M41& .0 Hz, JEHR, 08HZ3 JE#HB, 58Hr9 (@H&H)
7.9990 (m, 2+#)8.0C.M8857(8R) (mM7-73¥)(my7.B8B), -7.866 (s,
(m, 2H).

'€ NMRLI50 MH, tCOGIO. 8, 147.4, 140.7, 137.6, 134.7,
127.1, 12%240,7,124238,1, 122. 4.

HRM$ ESI) m/ z:.rhEH8[cd. #2®8F. 685, found 262.0693.

85
(850 TIBi odyhle)nqui nol i ne
Prepared &enerrdingPrusa Bitguir et dsyl hydrazone (100.2 m
from t Ricaphan a &NFTYBBe i @idi®8 e6 mg, O0.86F o2 ) maff 84 thedi
as a white68oACd; mp: 67
'H NMR500 MH2, uC(@M42®. 0 Hz, JEHR, 08H24 JE#HPB, 58H@9 @)
7.81U=(8,0 Hz-7.868) (m7-7A®) , (M, 5/H)3. ¥ . K48, (IH)3. 5,. 38
1.0 Hz, W) 5.D,18%.0dHz, 1H).
'€ NMR125 MHp, UtCOL@®18.6, 147.2, 140.7, 131.3, 129. 3,
124. 4.
HRM$ ESI) m/ z:khEH8[cd. #2BE. €528, found 212.0529.

Q
Ny XN

P
N

86
( 860 PWr-8ydli)hgud nol i n
Prepared 6&Geoerdl nusoNetdruirfet oJsyl hydrazone (98.7 mg,
ni coti nalNTeBhS die(q tadnBde 6 mg , 0. 86 mrma l6) maf facsrSdie dwihé It &)
solid;-1tp: AC18
'H NMR500 MHZ, uC™r#152.0 Hz, JEH)X, 58 HZ®B.®AH) (Mg. 1H) , ¢
(= 1.0 Hz, JEH)8,. 58 .H1z57 .(BdH1,) ( m8. WH) 8. @ . BA7(TR) ( m7. 7¢
1H) ,-77564 (m, 1WJH) 7.H,4%.Q0ddHz, 1H).
1€ NMR125 MHg, uCcDlKA9. 3, 149. 2, 148. 5, 147. 7, 134.6
128.0, 127v.8, 127.3, 123.8.
HRM$ ESI ) m/ z.FBEf[cM .+2fBbfr. 0®17, found 207.0917.

\/\
| 7

N

87

S87



(87Yi Byl quinoline

Prepacedr d3ennge rtad Prusscibhthuvr Bt dsyl hydrazone (166.8 m
from acryl B-TB8hyd@deha&dmg, 0. 37MmMiI».13 mgfagad@ddpaéled)
yell ow oi | .

'H NMR500 MHgz, UCPI®H31.5 Hz;8.DB),(mg. 2n4) 8. D. HE, ( d,H)
7.7165 (m,-7.1%H) ,( i, 5BK) ,186.087 11dd,JHz1816)Hz5. 98) (dE
J= 11.0 Hz, 1H).

'€ NMR125 MH2, uCcD@l9. 1, 147.6, NLBPLZBZLIDIBBG6HDH6.180. 3,
HRMS ESI ) m/ z.HeN] MId+¥F1 5P ro&08, found 156. 0808.

N NSNS

N/
88

(880 UrBdieel-y | ) qiumea ol
Prepared &enerdilngPricsmiBhitgur et dsyl hydrazone (121.2 m
from -ZeodaelcN-aB3 i 188 e6 mg, 0.8 mo2) maf fadr8de dpaé kd)
yell ow oi | .
'H NMR500 MH2, UCRILA9 2. 0 Hz, JEHPB, 58H@5 JEHIL, 57H27 @&H)
7.76)=(®B,, 0 Hzs7.8BH) (m7-76&Hy , (M, 5BH) 166052z ( dEH) , 6. 4
16. 0, 6. 5 H3dxs 1TH),H2;128H)Y g ml-12&0 , ( b, 4 24H)6,. 80 .H&8 (
3H) .
'€ NMRLI50 MHZ, GtCOL®I9. 4, 147.2, 134.0, 131.4, 130. 8,
33.3, 31.9, 29.6, 29.5, 29.31, 29.25, 29.2, 22.7,
HRM$ ESI ) m/ zpHI[aovd #2B¢r 2RQ16, found 282.2218.

N X
T
N
89
(8930 UrBeleel-y | ) qumea ol

Prepared 6&Geoerdl nusoNetdruirfet oJsyl hydrazone (91.8 mg,
3met hylemat N-akbhs i 88 e6 mg, 0.89 #wmoB) mgf ad@r7de dakkd)
yell ow oi | .

'H NMR500 MH2, UCCI8A@ H)J= &..®6 Hzd, 1H), J=. B5 0( H,z,1H)H,)
7.6686=(1T.,5 Hz, JAH}).,57H52 1MW), 6.38 (s, 1H), 1.99 (s
'€ NMR1I50 MHZ, UuCOGI2. 0, 146. 3, 1381.287,. 91,341.217,. 61,3 11.266,.
27.0, 19.6.

HRM$ ESI ) m/ z.;khRI[avd #1f8ldr 1€21, found 184.1122.

90



(9008t hoxystlrgme)quino

Prepared &eaneradailndgriowidNtigni é t Ksyl hydrazone (115.2 m
from4n@t hoxyphenyl ) &NITBYI algdidByede mynd 0. 8 d@wo 2) maf f o
82% ydasla)whitelgO0l A@, mp: 98

'H NMR500 MH2, iC(@C4112. 0 Hz, JEHW, 58H%¥4 JE#HB, 58 H@8 @d)
7.810=(8,0 Hz-7.88) ( m7-7 a®0Q , ( ™, 5FH)16 .75 219z ,(J&] H)6, . 57 . 11
Hz, 1H§.,95H.0®m, 2H), 3.85 (s, 3H).

'€ NMRLI50 MH, UCOGI9. 8, 149.4, 147.2, 131.7, 130.7,
127.7, 126.9, 123.0, 114.3, 55.3.

HRM$ ESI ) m/ z,.bhHOEM. +26P. C226, found 262.1225.

(9Bt Bynyl quinoline
PrepdiraccoGanergalt oPrwsididgni é t Bsyl hydrazone (129.6 m
froMmtBiisopropyl si INTB® riofptl 88 a6l dnedh,y d&. @in@itho b) magf f o
47% yasela)white7@oACd; mp: 69

'H NMR500 MH32, UCRILA95 .5 Hz, JEHXL, 08H29 JE#HB, 08HEOQ (@)
7.79=(8,0 Hz-7.IH)(m77.1%y ,(mM,. 6DH), 3.28 (s, 1H).

'€ NMRLI50 MH2, uCcOGl2. 3, 147.1, 13091.2371DK8@8®», 5129. 5,
HRMS ESI ) m/ z:.HeN] MId+F18Hro&51, found 154. 0657.

\/\/Ph

o8

92

(92Bh&8net hyl quinoline
Pramped accCernckeirnng tPowsidddgni é tbBsyl hydrazone (106.8 m
fromhd8nyl pr dNpraBrSa li di®B e 6 mg, 0.82m@28010) maf faddrOde dy i e |
pale yellow oil
'H NMR500 MH2, UC®CI75 H)J= &8..®8 Hzd, 1H), J= 87 0( Hz,1H)H)
7.60=(Y,5 Hz, JEHY,57HB52 J&HY,57H29 . .8) (m7. AH), 7. 1
7.5 Hz, -32H)0, (3n,-2HQ ,( B, 0ZH) .
'€ NMR125 MH, UtCOGI2. 0, 146.9, 140.8, 134.4, 134. 2,
126.2, 37.4, 35.1.
HRM$ ESI) m/ z:;Hh@®[avd #2Bldr 1277, found 234.1281.

Me
Br. \J:]

L/

N
93

(93Br &M@t ol yl )ogei nol
S89



Prepared &enemrdilngPruostidhtgur €t 6syl hydrazone (102.6 m
fromedhyl benza3bdrechipdedy ud gy d d i méH-i hnyd ¢sli 8 6y.10 mg, 0.6 n
affox@2. 2 mg,a92& whietl dLAG! iAC,, mp: 143

'H NMR500 MH32, uC(@M41& .0 Hz, JEHR, 08H5 JedHR, 08H@1 @)
7.98=(60,0 Hz, 1H)9. 0,. 75. Q ddiz, 816) Hz 7 . J8BB( 07 HZ3 @d)
2.44 (s, 3H).

'€ NMRLI50 MH2, GtCOGIO. 3, 145.7, 138.4, 134.6, 134. 4,
127.2, 120.8, 21. 2.

HRMS ESI) m/ z:.khBIH{M +R&B. 0226, found 298. 0231.

Me
N Lr
w

94

(94Ni t&x(wt ol yl ) gui nol i ne

Prepared &encerr diln gP ribtecreidfutroes yd hydrazone (102.6 mg,
4met hyl benzd{tcebly ¢ &€ da mén ihggH-ien doll®5. 6 mg, 0.9%4 mmol )
(34.1 mg,ass3% welell dy-18&1 iAdce; mp: 183

'H NMR500 MH2, uC@™I#332.0 Hz, JEHR, 08 H&B.@d,) ( Mg. 28 ) , ¢
(dd= 9.0 Hz, JEHB,O07HB83 JeHB, O7TH3Y7 ed), 2.45 (s, 3H).
'€ NMRLI50 MH2, UGUCOGI3. 5, 149.0, 145.9, 139.0, 135.7,
124.6, 122.5, 21. 2.

HRM$ ESI ) m/ zi:hBH0t[dM #2068 . 00972, found 265.0974.

Me
MeO,C /©/
2 A

(95) Méithylyl 3 géciarr dbloixryd at e

Prepared &ener diln gP rikbtecreidfutroes ydh hydrazone (102.6 mg,
4met hyl benzamethytled dtaynldd i meéH-i hnydss icelr plo X MI78t. & mg, 0.
mmol ) adff D7 d2dmg,aPD3&% whietl @d 1B AL, mp: 123

'H NMR500 MHZ, UED®Cs, 1H), 8.61 (sJ=1H)0Q0 Bz 3I1H)X, a&.L
= 9.0 Hz, JtHB, 07HB9 Jedp, O7H33 ed), 3.99 (s, 3H), 2
'€ NMRI50 MH2, UtCOGI6. 6, 152.0, 148.9,1303®.,4,128346.,5.,1
128.4, 127v.22, 127.17, 52.4, 21.1.

HRM$ ESI) m/ z. b hEHOQdM +#2&HA8.a176, found 278.1177.

SO0



96

(960 PYWYr-2ydk3)p-t ol yl Y quinoline

Prepar ed dacecnerrdilngPuedaNtdgruirfettrosyl hydrazone (102.6 m
frometthyl benzal(@ ehwtdyl danme-¢ py t2gydiHy nd ¢ L 8 4. 8 mg , 0.
mmol ) aofagf 8 d2dmg,adst 3@ welellady oi l

'H NMR500 MH2, uC(@C41*X. 0 Hz, JEHpH, 08HZ7 Je#HIL, 58HF4 @&H)
8.3W=(@a@,0 Hz, J1H)8. 3B,. 35.  ddiz, 81HH) Hz 8 .J2RAB( 07 HZOQO (@d)
7.82)=(trd,5, 1.5 H=z, 81d) Hz, 7JJ26I1B,,0d2H8)5, (4., 305(d&, 0 H:
1H), 2.45 (s, 3H).

'€ NMR125 MHp, UtCOGI6. 5, 150.5, 149.9, 147.5, 138. 2,
129.7, 128.2, 127v.9, 127.2, 126.3, 122.5, 120.9, 2
HRM$ ESI ) m/ zH@f[cM .+2f8bfr. 13386, found 297.1387.

oG

S0

(9 70AI6l y3(mtxoyl)yl ) qui nol i ne

Prepared &ener diln gP rikbtecreidfutroes ydh hydrazone (102.6 mg,
4met hyl benzals5¢fahldidtoekayntdy | di méH-ihnyd ¢slid 3.1 3 mg , 0.6 n
affoxe8.6 mg,asd l1l& whiet @dnBoACd; mp: 75

'H NMR500 MH32, uC(@™ci021. 5 Hz, 1H), B 195 0( sHz,1H)H,) ,8.70 %F
8.0 Hz, 283,970,392 (%9dl=z,8 1MH)KHz 7I8B2 (8 76H::H80d) ( m,
1H), &8=4927(8, Hz, J=1 H)O,. 5 .Hz5, JEIdHp).,0 4Hz6,8 2(Hl),, 2. 43 ( s,
'€ NMRLI50 MHp, UtCOGI7.0, 147.5, 143.4, 138.0, 135.1,
127.2, 122.2,211&.0, 106.5, 69.1,

HRM$ ESI) m/ z,.bhbHOLE M. +2B6. C383, found 276. 1385.

Me
HO Ji]
X
IN/)

98

(98ET@I yl ) egwwilnol in

Prepared &eanerdilndPriowidddgni ét BBsyl hydrazone (102.6 m
frommetdhyl benzalldteelivyid ¢ | dainmiB-gtheylud iyl @l )me t-IHyi Insdioll yel ) o x
(216.6 mg, O0.98 ol ) mafdDtabewlh ietl @ 2s408] iAdCe. mp: 246

'H NMR500 MHzdy) DIMSI®, 0TH)J= &..D8 H(zd,JEHL, 58H27 (@#), 7
J= 9.0 Hz, JtHB,07HZ3F.#d) (m7. 3H)2. 5% .RAB, (DH), 2.36 (:

01



& NMRL50 MHz-) DMSD56.0, 146.1, 142.2, 137.6, 134.
127.0, 122.0, 108.7, 20.8.
HRM$ ESI) m/ z: kb HOEM. #288. CO70, found 236.1075.

Me
BocHN /©/
A

(909¢But y-(o-t 0By !l )6Gwi hodhi bamat e

Prepared &enemrdilngPruostidhtgur €t 6syl hydrazone (102.6 m
frome#hyl benzdlelddhthytdeb(udtnyd di méH-i hnydbgslli )l ¢/ d r(b2aOnTa.t6e mg ,

0.6 mmol P q&f3f. dr dnegd a5 3& wh ietl @ LBDI IALC;. mp: 158

'H NMR500 MH32, uC(@MA04L . 0 Hz, JEHJL, 58H¥8 @#), B. 15 (s,
9.0 Hz, M) ,8.0D. H&,( @&H)9 . 67z 451H)dx= 7832 HKHd, 2H), 6.8
2.43 (s, 3H), 1.56 (s, 9H).

'€ NMRLI50 MHp, UGtCOGI2. 7, 148.5, 144.0, 138.0, 136. 6,
122.2, 114.0, 821.1, 28.3, 21.2.

HRM$ ESI ) m/ zoHBE0t[dM +#308p.CL754, found 335.1754.

(10®Phe28ypit ol yl ) quinoline

Prepared &ener diln gP rikbtecreidfutroes ydh hydrazone (102.6 mg,
4met hyl benzditdedrhiy ¢y ¢ da m@-p iheg-tHsilinldyoll)@4 . 2 mg, 0.6 mmol)
10047.8 mg,abd4d@ yaled dyel l ow oi | .

'H NMR500 MH2, uCc(xr420m .5 Hz, 1H), B 186 0( sHz,1M)H) ,7 .78 6
7.5 Hz, WH) 7.%. He-7(MHA) ( Mm7-7 286 , (M, 33H)8. 0. HZA, (2H),
(dd= 8.0 Hz, 2H), 2.36 (s, 3H).

1€ NMR150 MHg, UuUuCDICHd8. 5, 147. 2, 140. 6, 137. 4, 137.0
129.40, 128.9, 127.9, 127v.4, 127.3, 126.6, 21.1.
HRM$ ESI ) m/ zph W[ aovd #2@Igr 18634, found 296. 1433.

Me
Cl /©/
X
IN/)

101

(@A1)Ch8 &4pag ol yl )y guinoline
Prepared &eanemrdilngPruosciéhtigur €t 6syl hydrazone (102.6 m
fromedhyl benzal(debhwtdyel dd mé-¢ hily-iHsS anldyIL)e 9. 0 mg, 0.6 n

S02



af folrMedB. 0 mg,as83d% whiet @B oACd; mp: 75

IH NMR500 MHZ, GC@C42@®@. 0 Hz, JEH)L, 08 H&E6 JEMHB, 08 Ha5 @ &)
7.8756 (m, aH)8. O0.KB#4, (MdH), 2.44 (s, 3H).

1€ NMRL50 MH3®, iCcOa®le. 3, 138. 4, 134. 6, 134. 5, 131. 4,
126. 9, 126. 2, 21. 2.

HRM$ ESI) m/ z.kh@l*§ M +#26#.0731, found 254.0733.

Me
OMe /©/
X
|
»

102

(10MetHhBpy ol yl)gquinoline

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
frome#dhyl benzalltdedshivt dyd da ma-mety h-Bhi ywyWlpL 86. 6 mg, 0.6 n
af folr27dd. 2 mg,aPD4d whietl @dADRI iAdC;, mp: 101

'H NMR500 MH32, uC(@™MA27 0 Hz, 1H).,1.& Hz,(XEHB, 57HZ22 @&H)
7.64=(8,0 Hz, J2H3.,07HB0 JEHB, 07H32 Jeg#p, 06 HE8 (&), 4
3H), 2.43 (s, 3H).

'€ NMRLI50 MHp, UGtCOGI5. 3, 150.0, 147.9, 137.8, 135. 2,
120.6, 104.5, 55.8, 21.1.

HRM$ ESI) m/ z,.rh O M. +280P. €226, found 250.1222.

: Me
X

A

NC N
103

(103pTo03 yIl ) g-0vd aarod a miet r i | e

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
fromefihyl benzditdedbhty g ¢ da mé&H-i hnyded icelr wloh 1 581 6 e mg, 0.6 I
af folro38d7. 3 mg,as 1 whietl @ 1S5Bl iAdC;, mp: 155

'H NMR500 MH32,9uCDerHd( &, 0 Hz, 1H), B 429 0( sHz,1H)H) ,8 .73 1¢
8.5 Hz, 183 ,8.75,711 (®7dH&Q (@dd)7,.2343 6(5m, 3BH) , 2.45 (s,
'€ NMRI50 MH2, UGCOGI1L. 9, 145.9, 139.1,13034.,3,128338,2,1
127.3, 118.6, 112.4, 21. 2.

HRM$ ESI ) m/ z . Bf[cM .+2f#bbr. 1073, found 245.1080.




(104€) u(pd ol yl )qgui noline

Prepared &enemrdilngPruostidhtgur €t 6syl hydrazone (102.6 m
frome#dhyl benzal(ehwtdyel danmEt hydHsanldylld 9. 4 mg, 0.6 n
affolrd6d . 7 mg,aD8a whiet @2 0ACd; mp: 81

'H NMR500 MH3z, uC™I#1 92 .0 Hz8.2H) (mM8. AH)8. ¥.1B8A, (HH) ,
(dd= 8.0 ,Hz#..429R8) ( m,-7 1H) ,( M, 3BH)8. O/ .80, (AH), 2.41 (s,
'€ NMRLI50 MH, UtCQp®&B.®»55.0 Hz), 15X0. A,2.103&H.z3,, uUI4.Z
132.3=(3.,0 Hz), 129195 H2Y,70@d/71p H2BI=6 B2 &, Hz()d,
113.31= (1d8,. 0 Hz), 21. 1.

¢ NMRR 64 MH32, -IQBC(ELR)5 .(8M ).

HRM$ ESI ) m/ z:.khBN[cM. +288. 027, found 238.1034.

Me
F \/C

| Z
Br N
105

(10Byo#b6!| ud@Em!| yl ) qguinoline

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
fromedhyl benz a6-bdreokinfpdedr ta gl di mbft hylHsinldplL 6. 8 mg, 0.
mmo | ) alfofGB8r8d €d mg, a 9 3&% wh ietl @ NHBBI IALC;. mp: 164

'H NMR500 MH32,9ucer4( @, 0 Hz, JEHY, 58 H37 JEdHpR, 08 HZ7 (@d)
7.8056 (m, 2H)8. 5 .27 (BH) (m7. 28), 2.43 (s, 3H).

'€ NMRL150 MH2, UtCQ@®Ig. 8347.5 HZ¥,3160H2) (d144. 4, 138.
134.2, JM=316.. 0O (Hk,) , 318307 .05 HZ2)7, 91 WR,2.,5 1H2)=,7 2R1d15. 6 (
Hz), 21. 2.

1f NMRR 64 MHZ,-LICOCOI7 .Hz ) .

HRM$ ESI) m/ z.vhBt ENM F32HP CO132, found 316.0128.

106

(104pTod-y1) 3] di-g xqoulion[odl ,ibne

Prepared &eanemrdilngPruostiéhtigur €t 6syl hydrazone (102.6 m
frome#dhyl benz a5(tdebhiytdyel da mdéH-[hly,| 3s]idiydl x) o I @ [64,.50 mg, 0.
mmo |l ) alfof6bred 8d mg,a B8 4& wh ietl @ LH6BI iAdC;. mp : 166

'H NMR500 MH32, UC@BCA922.5 Hz, 1H), XB. 02 5( Hz,1KRH) ,7.753
7.2W=(d,5 Hz, 2H), 7.02 (s, 1H), 6.05 (s, 2H), 2.4
'€ NMRLI50 MHZ, GCOGIO. 4, 148.0, 147.2, 145.3, 137.6,
105.5, 102.7, 101.6, 21.0.

HRM$ ESI ) m/ z:rhHQddM +#R2&3 . a019, found 264.1021.

S04



Me
Y
X
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107

QL07)Di2Zmedt3dppt lol ylI ) gqui nol i ne

Prepared &eanerdlndProwidddgni ét syl hydrazone (102.6 m
frome#tihyl benzditdebhiy g¢é da me -dBiynhestHd ywltdt @1 5. 4 mg, 0.6 n
af folrd7ddl. 5 mg,as$ 6 whiet @8 oACd; mp: 66

'H NMR500 MH32, uCBI#068.5 Hz-s7.9H) ( m87A6MHG , ( M,.-77.0H9 , 7 .°F°
(m, 1H)J=78.20 HA, J2Z2HB, 0O7HR9 e#®#), 2.45 (s, 3H), 2.4
'€ NMRLI50 MHp, UCOGI7.8, 146.5, 141.3, 137.0, 136.5,
125.6, 124.1, 25.4, 21.2, 15.9.

HRM$ ESI ) m/ z. kB[ ovd #2#@r 18634, found 248.1432.

Me
HO [ ]
AN

A

N Me
108

(10&) umet BYpHt ol yI )Gai nol in

Prepared &eanemrdilngrioscidhtignr €t asyl hydrazone (102.6 m
from -metthyl benzal dehyde

It ebut yl di mbttheyldd iyll @l Jme t-hfyll sZimleot v x ¢ § 128 5. 8 mg , 0.
mmo | ) alfof86réed &d mg,a B8 3& yalee dyel-222v AO®.l id; mp: 221
'H NMR500 MH32, uUC@BCJ/161H)J= 79..855 Hzd,, JEHP, 07 HZZ .@HA), 7.
(m, 4H), 5.98 (s, 1H), 2.66 (s, 3H), 2.44 (s, 3H).
1€ NMRL50 MH32, UtCOGI7(d5s 2A%46..B Hz), J4148..%,HZ)39.6371.d7,
136.3=(d.,5 Hz), 129J3=2,4.152 9H 20)J = 142288 .6H z(jdd,, 12 11 B.,0 118
Hz), 24.6, 21.2.

f NMRR 64 MH2,-LI€LDCH38. BB ) .

HRM$ ESI) m/ z:rhBNOdM +#206/8. 1132, found 268.1135.

:Me
Z NN
A
N N

109

(109pTod-y}Baphtdyne

Prepared &eanemrdilngPruostiéhtigur €t 6syl hydrazone (102.6 m
frometthyl benzal@Uelhytdyel da nneéH-phyyrl rsoib] qu[y ) ,i(3Li3Me 2 mg , 0.
mmo | ) alfof96r0d eed mg, a 9 1& wh ietl @ LHBI AT, mp : 163

S05



IH NMR500 MHZ, UCMCI3SH), 9.07 (s, JEHY,58H24 JL8), 1R)
= 7.5 Hz-7.28) (m7.a88)7. 5 .80, (dH), 2.40 (s, 3H).

1€ NMRL150 MHz, UCDICH5.1352.19%3. 0123,8. 4, 137.1, 134.7, 1
122.5, 122.3, 21.1.

HRMS$ ES1 ) m/ z:kaBof[cM . #2fRblr. 10073, found 221.1076.

Me
Cl = N .I: ]

s A
N

N

110

(11€h| pet ol-lydBapht hyri di ne

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
frome#thyl benzditdedhiygé da mé-dc iily-Hpaylr y lop] ply2,(58e6 mg,
0.6 mmol 11@67.08 dragl, a89& wh ietl @ 23®I iAdC;, mp: 238

'H NMR500 MH2, uC(@C43 2.5 Hz, JEHR, 59H@1 Je#HR, 58H24 (@d&H)
8.23=(84,5 Hz, JEHB, O07HG1 JedHpB, 0O7TH36 ed#), 2.45 (s, 3H
'€ NMR125 MH2, UtCOGI3. 4, 153.3, 152.4,130349.,0,12839%,9.,1
122.9, 21. 2.

HRM$ ESI) m/ z:kh@lNdM +#206t5 . @684, found 255.0680.

OH
Me
o
J
1M1
(114 ¥pT20 1| vyl ) ¢dyil n eli-thla n
Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
from -metthyl benzal dehyde
1t ebut yl di ms-¢-htyabatitlyy Id)i met hy{diid d/dIlpe8 8y fetrhgy,l ) 0. 6 n
af f olrddléd . 8 mg,a s 28 whietl @ lsldl IALC;, mp: 108
'H NMR500 MH2, UC(®CI7 1 H)J= 8..155 H(zd, JEHB, 589 Ha I J&d, (t ,
7.5 Hz, 1UH)7.B.HH2Z-7(RA) (m7. 3H)7.5.Hz7, J2HY, 53H38 2H)
2.43 (s, 3H), 1.99 (s, 1H).
1€ NMR125 MHpg, UCDIGHI1. 7, 147. 3, 141. 0, 137. 6, 135. 4

127.3, 126.9, 124.1, 62.7, 32.1, 21.2.
HRM$ ESI) m/ z:bbHOEM. #2684. €383, found 264.1385.

NHAc

112
(1IN2()2 ®let hBpv ol yl )d4wi nhet hnl )acet ami de
S96



Prepared &enemrdilngPruostidhtgur €t 6syl hydrazone (102.6 m
from -metthyl benzal dehyde ta@bdut y
(20t ebutyl di mBméty h-I3i ynBlyll ) et hyl 242 bd mange 0.6 mmol)
11232.9 mg,aL8&% whietl @188l iAdC;. mp: 186

'H MR(500 MH32, UC(ECI58 H)J= &..01 Hzd, JEHR, 57 Hz5 @Qd#H), 7.
= 9.0, 2.5 Hz,81686)Hzy7.J2BB( 07 H24 @#H), 5.623.(38 1H),
(m, 2H3.,2383.(2mMm, 2H),(8,438H)Ys, 3H), 1.90

'€ NMR125 MHp, ucOoOglo. 3, 158.5, 148.9, 143.4, 139. 8,
128.4, 121.9, 102.4, 56.0, 39.8, 29.1, 23.2, 21.2.
HRM$ ESI ) m/ zok@E0t[dM #3083 . 2173, found 393.2175.

113

(113) Medptheolylhb)Gui hb¥kaamnmboxyl at e

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
frome#dhyl benzanmeatethyild @& wtnydl d i méH-i hnydbgslli )l ABkcrrarb o x y | at e
(213.0 mg, O0.16138BMall) mmyf, b Sr7de wh ietl @ NABDI iAdC;. mp: 188

'H NMR500 MH2, uC(@M41 2.0 Hz, JEHNL, 58H28 JE#HL, 58Hr6 (@)
8. 14=(8,0 Hz, 1H), 8=18.%g,216) J=788@ dd JZH), K6 7. 3
8.0 Hz, 2H), 7.14 (s, 1H), 3.89 (s, 3H), 2.45 (s,

'€ NMR125 MH2, UtCOGI3. 4, 154.5, 150.2, 147.4, 146. 8,
128.21, 128.15, 12170.52,8,1 2651..5,, 122212 .25, 121. 2,

HRMS ESI ) m/ zbhEHQddM +#Badd3 . a281, found 344.1284.

114

(11MetIy KBpt ol yI )Gwi nb-rd e

Prepared &eanemrdilngPruosciéhtigur €t 6syl hydrazone (102.6 m
frome#tihyl benzdi{ qtedryid ey | an dnéH-i hnydbgslhi3dmg t hy tlowmEea 89 . 0

mg, 0.6 mmbl@4 lafs8f omgd adt 6&% wh ietl @8 oACd; mp: 94

'H NMR500 MH32,9uCDerd4( &, 0 Hz, JEHW, 58 H&9 JEdHp, 08 H29 (@d)
8. 25JHdd. 0, 2.0 H=z,916)Hz8 JtHAB(O7 H&E3 J2HB, 07 HZ6 @d)
2.99=(d, 0 Hz, 2H);2.283345 m,s , IHIHA) A .MWH4 J6&H) .

'€ NMR150 MHg, UCDIClI199. 6, 152184.748.184. 838.184. 035
129.5, 127v.5, 127.4, 127.2, 47.7, 25.3, 22.8, 21.2
HRM$ ESI ) m/ zlbHOLC M. +8364#. C696, found 304.1701.

SO7



115

(118)O0x5-2yalnmet B-@xp) yl )quinoline

Prepared &eanerdlndProwidddgni ét Bsyl hydrazone (102.6 m
frometthyl benzaditdedrhiy ¢ da ma-t &yil-ip & e i -dHsi xnyd)ol &1 . 1 mg,

0.6 mmol 11B35 .08 dragl, ast 18 whiet @898 oACd; mp: 96

'H NMR500 MH2, uC(@C4172. 0 Hz, JEHNL, 58HZ%Z4 JeE#HB, 57HZ24 @&H)
7.64=(8&, 0 Hz, J2HB, 07HB9 JEH)8,. 07 HX4 J2H)7, 56 H&E9 (QH, ,

(dds 11.0, 3.0 H=z=, 11HP, 4. B3A.Hz¥Y d(InH) ,1+B).45 . 8, (1 H)
2.8783 (m, 1H), 2.44 (s, 3H).

'€ NMRLI50 MHZ, UGUCOGI4. 1, 150.2, 148.0, 137.9, 135. 2,
120.6, 105.7, 69.5, 50.1, 44.7, 21.2.

HRM$ ESI ramcd bl @f MC+2812. 1332, found 292.1331.

Me
‘“ \/©
O D YGO
(6]
116
(116)

l7acel @ }tdi3mehgl 4, 7, 8, 9, 10 -tlelt,rla2d eltBachiydd raaf] epthteanfla’

t hr-&ynl-(pBol yl ) g7tciarr dbloixryd at e

Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
frome#dhyl benzaclodrerheysdped Badi dh ¢ 84 B e 8 mg, 0. 61@mMmb.l 7 aff
mg, 42%syiaelwh)ite solid; mp: >300 AC.

'H NMR500 MH2, UC@A22 . 0 Hz, 1)H) ,8.83.085 s ,BHIH H&., 14 H|
7.90=(6,5 Hz, JEHRB, 07 H&4 JzH)B, 07 HZ5 JzH)MY, 05 H&5 (@QdH),
4.87 (m,-2180, (&, 58H), -2.145 ((ms,, 13H)),, -22..0233 ((ns,, 23H)),
1.9991 (m,-11H, (n,.-BBH] , (h,-YDH) , (h,-B5IH) , (rm, 38H) , 1.
3H), 0.65 (s, 3H).

'€ NMRLI50 MH, UCRO®I9. 6, 165.7, 150.9, 146.4, 139. 6,
130. 5, 130.026188. 122187.34.9, 63.7, 56.9, 49.9,
31.5, 27.9, 24.5, 22.8, 21.2, 21.1, 19.4, 13. 2.
HRM$S ESI ) m/ z:3kbHQddM +#5&R.BC316, found 562.3314.

(e}
17

(117)Pr{bgp-y | ) cy-d-édly e meiph yll y3 ) gitciamr dbloixryd at e
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Prepared &enemrdilngPruostidhtgur €t 6syl hydrazone (102.6 m
frometdthyl benzealodateysthad Badn dh g5 e4 mg, 0. 51 (findo4l .)8 af f
mg, 88%syiaelpda)l e yell ow oi l

'H NMR500 MH32, UC(@r425 .0 Hz, 1H), B= 816 5 sHz,1H)H) ,8.83.0
= 8.5, 1.0 Hz, 81BH) Hz7 . J¥HB( D7 H&3 J2H)8, 07 HXSH .@BH,) , 5.
( m, 1HY, 774 . @8)-4. 742 7 (¢ m, 2H), -2.146 ((ms,,-1 438Hy),, ( 22,. RBH) |
1.9584 (m, 1H),-11486(Mms, LBH), 1.62

'€ NMR125 MHp, tCOG®GI6. 1, 150.9, 149.6, 146.4, 138. 6,
130.6, 13@703,122615, 126.0, 108.8, 69.3, 40.8, 3C¢C
HRM$ ESI ) m/ zibHOQdM F#B3®IB.Q2115, found 398.2117.

O l>©
Wo ’

118
(118-pi e h-2 |-ddicdwml-(pBol yl| ) gieciamr dbloixryd at e
Prepared &enemrdilngPruostidhtigur €t 6syl hydrazone (102.6 m
frome#dhyl benzaclodrerheysdped Badni dh @ d 46 e 6 mg, 0. 61@9M.1 9 aff
mg, 78%syiaelpda)l e yell ow oi l
'H NMR500 MHZz, UC®C,I25H), 8.86 (s, JEHB,58H30 JLs), 1RA)
= 8.5 Hz, JEH®B, 07 H&Z4 J2H,)8, 07 HZ5 JRHY, 05HB3 JgHPp,55. 11
Hz, 1H) J=47 9B Had, 2H);2.0.74H)m,s1.86)(s2.28), 1.68 (
'€ NMR125 MH2, UtCO®I6. 3, 150.9, 146.5, 142.8, 138. 6,
130.5, 130.0, 128.1, 127.3, 126.5, 123.7, 118.2, 6
HRM$ ESI ) m/ zi3HQddM +#4®lDP. 2271, found 400.2270.

e

b
N

119

(11%Phedyl pyridine

Prepared &eanerdilngPriocieNstgrrief tMsyl hydrazone (98. 4 mg
from benzaldehyde and pyrib®22.(340mg2 argg8a&o (pdbedmdsls)
'H NMR500 MH32, GQBCI8 6 H)J= 8. D9 HZzd/,. 88) ( m7-7 A®Hy , ( M, 62H)
7.8244 (m,-7.2Hg ,(mm, 4834) 8. D,36. 0ddHz, 1H).

'€ NMR125 MHP, uCcnDa@ls. 4, 148.3, 1371.28,12B36.6, 134.3,
HRM$ ESI) m/ z:Ha @[ dd #1HBerr 0808, found 156.0810.
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120

(124 T3 i fl uoremelt)hgyr)ipdi ne

Prepared ®&eoerdilndriogidNdgrrid tdsyl hydrazone (118.8 m
fromtdi fluoromethyl)benzal dehyde 1a2r0db 4p 2r rmagl, e 8(140 .ya
as a white58o0ACd; mp: 57

'H NMR500 MH2, UQ3CI8 @ ). ,6 28 .(68-7 .184 , ( i, 9WH)8. O/ . HA, (2H)
7.69=(8,0 Hz, 2H)7.57,. 45. O dHiz,, 1H) .

1€ NMRL50 MHg, ucOoa@io. 4, 148.3, (1d4A.31.838z)2,q,1372.. 5,
J= 4.5 Hz)Ys 22@. 0 K=xg), 123. 7.

¢ NMRR 64 MH32,-6iZDES .

HRM$ ESI ) m/ z.pbRN'[cM. #2B%. 682, found 224.0684.

SN

W
N

121
(1241 uorophenyl )pyridine
Prepared &eoaerdilndriogidNdgridtMdsyl hydrazone (103.8 m
froml dorobenzal dehyde and pyrnr@Be. {4Mhg2adado Wh 6t ahh
oi l
'H NMR600 MH32, uCBI#831.8 Hz-8.58) ,(m87a4&#HI , ( M. BBHY), 6K 7. :
(m, 1H).,3%.(¢@4mM,-724H5 ,(m, 3DH)8. Z, 10. 8tHz, 1H).
'€ NMRL50 MH2, uCcm@g3.246.0 Hz), 143= 07,. 51 4HBz. )P, 113450..40
1.5 Hz), 134. 3, 0182)6 @@3360 H2pP=821409 HEJs 114.1
22.0 Hz).
f NMR 64 MH3Z, -ICRCINLA)2(. R)9.)
HRM$ ESI ) m/ z.HFRaN[cMl .#1fAfir. 0GC 14, found 174.0715.

122

(122) Meptyhrydidlidnbz oat e

Prepared ®&LeaerdilndPriocidNdgrrid tdsyl hydrazone (115.8 m
from méohyly!|l Benzoate and pyrrol23e&.04 2mgnga & V&% 6y imam
white solliod3 A.: 100

'H NMR500 MHgZ, UC(PB@I871.5 Hz;8.5BHW),(mg. arBd) 8.8. H&, ( 2,H)
7.9287 (m, JdH)8. 5 .HAH7.(28) (m7.4H), 3.94 (s, 3H).

'€ NMR150 MHP, ucoD®l6. 7, 149.2, 148.3,127223%2%. 235.5,
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HRM$ ESI) m/ z:shHOdal +Rdd . 0863, found 214.0862.

: Me
X

7
N

123

(123To3d3 yl )pyridine

Prepared &eoerdlndriosidNdgridtMdsyl hydrazone (102.6 m
frome#tihyl benzal dehyde and and pdy2@832dl. 8 m4gQ0 a2 0dng yi @
white so#4bdACmp: 45

'H NMR500 MH3z, uC(@r484 .5 Hz-8.5H) (m87 a®) ,( i, 8¥H), 7. 4
8.0 Hz, 289 ,8.70,335.(@dby=z,81MH)Hz,7.28) (d2. 40 (s, 3H).
'€ NMR125 MH2,1#@BDIrU48,18271 3613541341 D91Z761D324. 1

HRM$ ESI ) m/ z:pFhBHIovd #1fAPr 0064, found 170.0961.

124

(124)3-D#chlorophdngwk) py

Prepared ®&LeoerdilndPriosiNdgrrid tdsyl hydrazone (119.1 m
fromdiBcHl orobenzal dehyde and pylr2ridaetlle 7( Mm@ . 262go6 y0 ed
white soBBdACmp: 86

'H NMR600 MHz,8uCc0Cc4(d, 8 Hz-8.6KMA) (M8. &H) 8. 4,83 . 8dHz,
7.66=(4,8 Hz, JEHB, 47 HES5 (@«H)8. 47,. 421. 4 dHlz=, 71 H),, 47 .83 &H:
1H) .

'€ NMR125 MH2, uCO@l9. 3, 14840231371.311 DR DGUB3. 7
HRM$ ESI ) m/ z.:HGIN'¢M +R&#. G028, found 224.0033.

CFj

N /©\CF

| 3
J
N

125
(128B3B®s (trifluoromethyl)phenyl )pyridine
Prepared ®&LeanerdilndProocidNdgrrid tdsyl hydrazone (139. 2 m
frombi3sGBtrifluoromethyl)benzaldehydd2&bd. pymgpl 66 ¥
yi edsd)a white550ACd; mp: 53
'H NMR500 MH2, UC(EC,I87MH)J= 8&..BMHz(,d,1H),-788®@1 ((Mms, 2HH) ,
(dd= 8.0, 5.0 Hz, 1H).
'€ NMRL50 MH32, uCcOGlo. 1, 148. 2, (1g30.33. O 3HzJ)5, 3UBB.. P, |
Hz), 123.J&, 2723 50-HZ4, 6 1m) 9
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1E NMFR5 64 QING)I, -Qi2. 94 .
HRM$ ESI) m/ z:keFeNF[cMd . #2®F. €555, found 292. 0554

X

HCI,C /J
N

(0]
126

(126)-Tr2i, 2hRHr4ot r i f 1l uor omet h-2-y I) pdritedmgat ) pyr i di n
Prepared ®&eoerdilndriogidNdgrrid tdsyl hydrazone (118.8 m
frotdai fl uor omet hya)) ek eh(IHpeytr2-goH ) altolthaenl 2 7. 2 mg, 0.
mmo | ) alf2f6br8d @d mg,a 5 9&% whiet @8 oACd; mp: 97

'H NMR500 MH3z, UC(®CA95 .5 Hz, JEHB, 08H29 a=)8. 08,. 12. O dHi:
1H), XW=88.6dHz, J2HB,57HZ6 2#H), 7.65 (s, 1H).

1€ NMR150 MHp, uCcD@®BI6. 3, 148. 7, 147(®F7 33909HzL39183
126.38= (3¢.,0 Hz), JA=242750. 01 2H3z.)8, (6q6,. 1.

¢ NMRR 64 MH32,-6€iZDT?.

HRM$ ESI) m/ z:HRGRNAL MTH53BX. 0008, found 334.0003.

R

N
H

ClyC
0

'H NMR600 MH2, UO®™>CI78&H), 7.40 (s6.3a¥H)(m7.18) (s, 1H)
'€ NMR150 MHP, uCcDQi3. 3, 127.4, 122.9, 121.3, 111. 8,
The spectrum was consi sitfent with the previous |ite

:: /CB
AN

N/

127
(12Z8Met B4 trifluoromethyl)phenyl)pyridine
Prepared ®&eoerdilndPriosidNdgrrid tdsyl hydrazone (118.8 m
frodtdi fl uoromet hy3imeh dirg at @By de mgnd 0. 6L 2 @RI )7 af f
mg, 3Pth)syiae white560ACUd; mp: 55
'H NMR500 MHg2, uC@I##661.5 Hz, 1H), 8= 48. 5 sHz-2HBKB) ,7.77.C
(m, 3H), 2.42 (s, 3H).
1€ NMR150 MHg, ucDcH9. 9, 145. 5, 141(d¥dF7 3I3501HzL3418
125. 3= (30.,0 HzYys 22@.Qa Kz»g), 18. 4.
1f NMR 64 MH3,-6iZDE4 .
HRM$ ESI) m/ z:kheN*'¢dN. #28B. 838, found 238.08414.
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128
(128Met43 4t ri mMmeubyb)phenyl )pyridine
Prepared ®&eoerdilndriogidNdgrrid tdsyl hydrazone (118.8 m
frodtdi fl uoromet hy3imeh dirg at J@lByg &de mgnd 0. 61 28Il )1 aff
mg, 249%syiaelwh)ite6@oACd; mp: 58
'H NMR500 MH2,8uUCH( 8, 0 Hz, 1H), B 483 O( sHz,1H)H) ,7 .77 24
8.0 Hz, 1WHEH)S5.D.Hz,(dH), 2.29 (s, 3H).
1€ NMRL50 MHg, ucOoa@l9o. 7, 149.0, (144 .31.84Hz)», U1BS. %4,
J= 3.0 Hz), aA=252730,. 01 2Hz.)1, (199, . 7.
¢ NMRR 64 MH32,-6iZDE4 .
HRM$ ESI ) m/ z:.khBN'¢M. ¥28IB. 838, found 238.0842.

S103



9. NMR Spectra of Products
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