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1. General information

Al l reagents and solvents were used as received wit
solvents were bouglhQl i oma ri gsehee rAl&erdiegcnht f f appl i cabl «
nitratgrecsgeehai cal solvents were bought from VWR 1In
received. Di sposable syringes were purchased from L
manual |syi, | Pues@)nlgl CYCCrL Eaut omaticall vy, using BiotageE |
KRSil 4 or 10 g f | as hT LcCh raonnaa tyosgi rsa gMiays g cp&iir if icicdgeedss  al un
pl ates (F254;Al 8B&pelwdd hSivgrmmaral i zation under ul travi
appropriate TLC staining (cerium amribn( 40m0 "ddH@Ibodlat e
MHz }& NMR ( 37'BNMRI@AI8S MH)spectra were recorded unless
temperat Brekesi ABgr4ldl0e rld AV, 40 Br ukde INMRY 3sOple.ct ra are repoc
million (ppm) dows(f7.ed &a pgehdal tNivMRe stpe c€ED @l are report
CDGI(77. 16undpems)s stated otherwise. The following ab
multiplicity: bs (broad singlet), s (singlet)md (d
(multiplet), ddp(leodimiudbleda)h!l ¢tt) (ttrd pterair@f rtempioplt etd.
(Hz) . NMR data were processed using the uMdst RedNroe
characterized through codHnpMMR $@mNNMR tfhr arh el ictoer rr aetsyroen.
mass spectra (HRMSAc cvweTrCeF cdlod 0 CelcM SeMia sosn ( shfaéddatprlgddvhie s e r
spectra were recorded with a do60b0l ee gbuei apnp esdp ewcittrho pah od
(1860 nm), a ha90o@enm) ampd (a3@hot omulltmipnliiueme riéotha m:
monitor ed -pbhya sree v(eRWWSe dUPrnLeCl YPL-BBSI w®P per Wanmedcquoi tay
UPL-CAD &@®dBass spectr omet ecro luusmm:B BEvwhhisd 2fsoB Olomwm nayt  a  f
rat e8noLf/ ni5nA @t A | inear gr ddioemtl 0Df% rmoliol & %p Mg Ae 1. 3
1M GEHOONHN 9®%+H5S5&NLHRI=CHCNwi dbhtecti om50r.onnm 210
d
I
n
f

€
k
1

The names of alll products were generated using the |
For the photochemirdal-adalbemmo,lekdpern nmendt { PLA) reactor
with aluminum foil angreqguiepdpeé®PLA)Nt hia spewi higc a3D
used (see section 4 or details).



2. Chart of starting materials used in the scope
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—— Amides derived from activation of carboxylic acids
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3. Synthesis of Starting Materiak

31Genepradced@Ptedr the preepao mama dye sla)ff r om
be nzohylloe i d

Tonocaveamiedbobtuamh fl ask equippedbai twase sepdda quibe da @
andtirGHC}( 0. 2 MhshemoN.fhersol uti on was cool €@ qt)o wda sAC
addediibenzoyl (1¢c-3%0 omihadle, pgwas sl owdbpwina dae adamnreitmgegeaacti o
watshewar med up to r oom oveermpreirfantéu meée admadsosgtuiernrcende d by a
a satur at e@Q@saog uuetoiuosn Hudn tand ptHrel@HG | Thedmwxt bhr e was |
a separ aamnaxnt rfaucnelh ( BiXthleo mbiomgéani ¢ | ayer s M2 (wa s h
anadg. NaClThgatmab@hx) | ayer ss;SWerfa |dreireedd cawmedr thhee s ol v
reducedtprassord t he deRdrr edl Is ercowidy mhegenmyaristéteslde sect i o
11.1f or characterization dat a

32Genepradtce(darP2dr t he preeaomadna oys20ad¢ r o m
car boxayil d <

To a stirring 8ao0lld¥®d@mMmollp fe giual @y @M)gx al vyl (@bbar vdp

a nfdedvr o pdsr DyM Fve raed dderdo pav® sk@d eat Mo s.f hne,r etehaec t i o n snmiixrtruerde
f 09r0 miatutresom tlepmpre rad mphkeat Vvent was removed under r
t he cr mydle cchalrdroi dwea s TdiesarSiBC gddei2n Mhe @wyd | o hlexgwli aami n e
0. 865) gwand added, followed Py ABdieat INps.@ihieme ¢ he5 req
mi xture was stirred oWVhe ni gddtivieadse rqoucenm ctheerdp ebrya taudrdei .t i
aqueoX8®sodhuti on -wintaind ptHth~el@HCLiTIhet end xwiutrte was transf e
funardxtracClHlHGQ( @¥thombiomgadniswerlecag bed MWICt2h) 1 aqg. NacCl
(1lx)Theabanic | ayer s;SWerfe |dreireedd cawmedr tNhee sol vent was
to afford the de.sFiorredaldecmewvdlay yr eapnd rdteed s elddrodary
characterization data.

N..B For substrates pregdntkiengpg yre diidh el QIncwa omawagromip
final

a crude was-pwadshedk:witthtyla az®&thte mi xture.

33Geneprbceda@P@dr t he pr anpadreast i wsnecgocfif 0z a ttiha
s ratxdhp (

Tonoaveanmi ed-bobtuanh f I S

a gui ppedbgi tiwasa sepdd pUEbadam
and dxXC¥( OCHU nM)eat Mo s.f h

k e

ersolution was cool e5k qt)a whda sSAC
addedhéeceo,rresponal bhglt kdh pirlacoh Leogwadse s(l owl y added vi a
antletreacttheomr meads up to room o¢eeprirgherree antdi st iwa e
addition of a LaOtswr aitté d na-ipineadd pMHeEad@HAAL | Thed mwixt ar e
transferred toanmxse@marCaldl(oZixt)yfBu mmgla wiec el & yoeniia s & @ d
wi tMHQI2x )(, aq. NaGQlhessagani(clxl)ayer s;SWerfa |dreireed ocawmedr t N
removed under troe daufcfeodr dpdrtebsescuot medifaito yt ammngef ur.FEber apulr
newly report ed-(slelcyln)d aadykec Ihsdariftdecsnc hlar act eri zati on d:



34Gener al Pr d)c efdaurr et WeGPpreparation of al kyl

The al kwylseidodindvedhhe sgoapbéesi zed adapting .la procedure
Tonoaveaelm i edbobuaomh fl ask equi ppreidhgwi twa tah esdeepet duiorh caln d( 1la.
PPB( 1.2 equiv.) andundeadahoslpd@f(E. .21 eM)uiwas added, anoc
cooled 2{d. @ AQuil. ) -wiasse .a dTdheed rpeoa attéiroamri gD ms tt iermped a
then dilasae¢edr wt eNS@:3 0ed wu sThre | ayers were separated
extract e@di(widtlhhe CcHombi ned orgamwiec SINayer bt eweeed amdedh
removed under Ruwrdiufcieada tpircens stuy effl ash cobhtmardsr bmat d
al kyl. i odi de

355y nt heawi dgeimall | t issqeences

\‘//

PhSO,CI (1.0 equiv.),
TEA (3.0 equiv.) Q \©
N

CH,Cly, 0.1 M, rt, 16 h
®

) OBOC TFA: CH,Cly, (0.5 M) 0 OHz 1
N —_— N TFA
2h,0°Ctort. ©
BnBr (1.0 equiv.),
TEA (3 0 equiv.) "

S1 quantitative

CHZCIZ 0.1 M,1t, 16 h

Ami 8dawas synthesiBll according to

Spectroscopic data are in actordance with those rep
'H NMR (300 MHz, CDC4$) U 1 7.718m0, 2H), 7.54 7.37 (m, 3H), 6.07 (d] = 7.9 Hz, 1H), 4.17 3.91 (m,
3H), 2.90 (tJ= 12.7 Hz, 2H), 2.08 1.93 (m, 2H), 1.52 1.26 (m, 11H).

\\//

©AHQ ©

N-(1-(phenylsulfonyl)piperidin4-yl)benzamidg1f)

To acooledsolution(0 °C)of 2,2, 2trifluoroacetaldehyde,-benzamidopiperidii-ium salt(1.52g, 5.0 mmal 1.0
equiv) in dichloromethane50 mL) benzenesulfonyl chloridé41 uL, 5.0 mmo] 1.0equiv) was added followed
by dropwise addition of triethylamine (2.10 mL, 15.0 mp®D equiv). Then, the homogeneous solution was
removed from the ice bath and stirred at room temperatuk6for The reaction mixture was washed with 1 M
HCI (3 x) followed by saturated aqueous NaH{®x) and finally with brine. The combined organic layers were
dried oveMNaSQ, filtered, and concentrated under reduced pressure to obtain the product as a whitéSsoid (
2.25mmol, 45%)

'H NMR (400 MHz, CDCY) 0 7 JF 710, 1(6dHd2H), 7.75i 7.71 (m,2H), 7.67i 7.61 (m,1H), 7.56 (dd,]
= 8.2, 6.6 Hz2H), 7.511 7.45 (m,1H), 7.41 (ddJ = 8.2, 6.6 Hz2H), 6.11 (d,J = 8.0 Hz,1H), 3.991 3.87 (m,
1H), 3.83 (dJ=12.0 Hz2H), 2.45 (td J= 12.0, 2.5 Hz2H), 2.09 (dJ = 12.7 Hz,2H), 1.761 1.56 (m,2H).

13C NMR (101 MHz, CDC}) U 1,136.9,.134.3, 133.1, 131.8, 129128.7, 127.7, 127.0, 46.5, 2531.7.
HRMS (ESI+) (m/z): [M+H] calcd. for GgH20N20sS, 345.1273found:345.1272

S7



Yepe
o
N-(-benzyl pdypl e)rbiedni(zdagni d e
To a cooled solution (0 °C) of 2,2t@fluoroacetaldehyde,-benzamidopiperidii-ium salt (1.52 g, 5.0 mmol, 1.0
equiv.) in dichloromethane (50 mL) benzyl bromi@4uL, 5.0 mmol, 1.0 equiv.) was added followed by dropwise
addition of triethylamine (2.10 mL, 15.0 mmol, 3.0 equiv.). Then, the homogeneous solution was removed from the
ice bath and stirred at room temperature for 16 h. The reaction mixture was wash&duCl (3 x) followed

by saturated aqueous NaHEQ@ x) and finally with brine. The combined organic layers were dried eSOy,
filtered, and concentrated under reduced pressure to obtain the product as a white24gjjd (L mmol, 82%%)

IH NMR (400 MHz, CDCY) 1§ i 7.73718, 2H), 7.50 7.27 (m, 8H), 6.48 (d] = 8.0 Hz, 1H), 4.11 4.03 (m,
1H), 3.72 (s, 2H), 3.05 (d,= 12.2 Hz, 2H), 2.40 (td] = 11.9, 2.7 Hz, 2H), 2.05 (dd,= 13.5, 3.9 Hz, 2H), 1.86
(qd,J = 11.6, 3.8 Hz, 2H).

13C NMR (101 MHz, CDC}) a 167. 1, 135. 0, 134. 5, 131. 6, 130. 0, 1
HRM$ 8 +m/ £) : *¢ M+HJ.H M0r Z95. 1814; found: 295.1810.
PhS0,CI (1.0 equiv.), NHBoc NH,
NHBoc  TEA (1.5equiv) O’ TFA: CH,Clp, (0.5M) 0 g
CH,Cl, (0.2 M), O'@ 2h0°Ctort,  © @
16h,0°Ctort then NaHCO3
$2, 82% S3.90%
NH, o . N cl
?‘S"\O’ . CI/\/\)LCI TEA (1.2 equiv.), CH,Cly, (0.1 M) 3}3,0 ~g/\/\/

oG ) . [e)
@ 5-chlorovaleryl chloride 16h,0°C tort. @

S3 3f, 68%

NHBoc
OSO
ga)

S2was synthesprededdaptiegorted in the I|iterature.
Sul fonyl 6&H4lU %00i dnmo( ) was aadidoe da dgtoiprwriteer s g1 u fgi @rer o €
ylcarfpamédteg, ah®lr Bemmpl g5bmg nmm@ 5 ) mdr p $CEHO . 22 ONL) The
resulting mixture was 6Hh.i rAfetdera,t watoenr t(elnlp emla)t uweas fe
was extr aegChe dT hwd t chr Cavnai sch el da Y@t v aNdaM HCIl . The combi ne
wemde i ed 9@erfiNa ered and the solvent wasthemdesidr echd
as a whitgpsabDi hmBR(%

Spectroscopic S22ata foracompdande wi h those reporte
!H NMR (300MHz, CDCk) & 1 7.758m0,2H), 7.63i 7.47 (m, 3H), 4.39 (s, 1H), 3.70 (@= 11.8 Hz, 2H), 3.38
(s, 1H), 2.44 (t) = 11.7 Hz, 2H), 2.08 1.91 (m,2H), 1.58i 1.43 (m,2H), 1.41 (S9H).



To a stirr33flg 3Kolgyt)iddid Odhfmono &imetLh@, b)) ¢l uoroacetic ac
0. 05 M) was aed@ eTdh esn,o wtl hyetasaotiCuda com tweamsper ature for 2
gas) Then, the residual trifluoroacetic acid was
neutralized N&C@sggo lautsiasinxt alrheed was transferred to a s
l ayer was ex@i(B8xt)ed Twiemnh E€He organic hLSayefsl weredca
solvent was removed under r educecdol porrd 8e6bsr 20g6gloo (anidlo,r
90 %) .

Spectroscopic Sata foracompdande wi h those reporte:q
!H NMR (300 MHz, CDC§) U 1 7.698m,2H), 7.61i 7.44 (m,3H), 3.73i 3.54 (m,2H), 2.69i 2.57 (m, 1H),
2.42 (td,J=11.6, 2.8 Hz2H), 1.89i 1.77 (m,2H), 1.51i 1.34 (m,2H), 1.25 ps, 2H).

/\/\)(l O’S\{)
Cl

N
Schi-b(€ phenyl sul f-&yly)lpentp@frBmdeiphar ed ac3forrdBi( e 4t ongGP
2.75 mmol , Bchl egapenj)jedd0Odl2 .drhd lo,r i H.t00 eadufiowr.d) t he pr

whit e(6&md6iadyi el d) .

H NMR (400 MHz, CDCY) U 7J=7.2 Hz( 2H), 7.65 7.60 (m, 1H), 7.58 7.52 (m, 2H), 5.74 (d] = 8.1 Hz,
1H), 3.84i 3.65 (m, 3H), 3.54 3.46 (m, 2H), 2.37 (dd] = 13.0, 10.3 Hz, 2H), 2.212.10 (m, 2H), 2.03 1.93 (m,
2H), 1.79i 1.71 (m, 4H), 1.62 1.49 (m, 2H).

13C NMR (101 MHz, CDC§) (2.0, 1358, 1332, 1293, 1277, 45.8, 457, 447, 358, 32.0, 316, 23.0.

HRM$ ESI| +) ( mta) c CLHYE le®sS 359.1196 f o3& 199

I I i O
Br OMe LIOH (3 equiv.) _ 5" OH 1.(COCI), CH,Cl, DMF, 0°C B N
Methanol:water 1:1, rt 2. CyNH, TEA, CH,Cl, 0 °C
F F F
94% S4,92%
Me
Me
q O > P Pd(PPha)s 7 mol%,
Br \}Bso Me NaZCO3 (3 equiv.)
N + N Me
1 ,4-dioxane:water 3.3:1
90 °C
F 0

2ae, 78%

0]

Bra ; JLOH

£
Tosai soil mgmetnh-poifo-Bfol uor o 6By @.2hmqgl 1. 0 dgOinmelt hanol
wat(krl1, )OLi2CH4AMy ,0. hmagl 3. Owaegquiaddcdodr r e s pon dviarsg smii i trierde
f o3th o uAfst.leGl 2 M wad i-28apdtle mi xture was trans.fTeered
aqueous | ayewi DRECsBxekh emecrttealni ¢ | ay e rdsr ivwedr £ @ceafmibNian e d e
and the solvent was r etnoveafdf aurndd etrh e edlauscierde .Gor fe8ssdiu et
mmol ,) .94 %

S9



Spectroscopmiec pameaichoaccordance with those reported
'H NMR (400 MHz, CDC$) U 8J=Q.6Hz(1H), 7.74 (dddl = 8.6, 2.5, 1.4 Hz, 1H), 7.51 (dt~ 8.0, 2.1

Hz, 1H).
A0
!

%F NMR (376 MHz, CDC}) -19.3.
3-bromo-N-cyclohexyt5-fluorobenzamide(S4) Prepared according P2 from 3-bromeo5-fluorobenzoic acid
(2.19g,10.0 mmol, 1.0 equiv.)solated as avhite solid 2.75g, 92% yield).

IH NMR (400 MHz, CDC¥) U 7J=6.BHz,(1H), 7.41 (ddd,= 8.8, 2.4, 1.4 Hz, 1H), 7.35 (dddi= 7.8, 2.4,

1.7 Hz, 1H), 5.99 (d) = 7.4 Hz, 1H), 3.93 (tdt]= 10.7, 8.0, 4.0 Hz, 1H), 2.G71.92 (m, 2H), 1.81 1.71 (m, 2H),

1.707 1.61 (m,2H), 1.49i 1.33 (m, 2H), 1.30 1.16 (m, 3H).

13C NMR (101 MHz, CDC4) U 1(H,842.5Hz), 162.6 (d) = 252.6 Hz), 138.7 (1= 7.1 Hz), 125.9 (d] =

3.3Hz), 13.0(d,J=9.2 Hz), 1219 (d,J=24.5 Hz), 1135 (d]=22.7Hz2)49. 3, 33.2, 25.6, 25.
%F NMR (377 MHz, CDC}) -109.3.

HRMS (ESI+) (m/z): [M+H] calcd. for GsH1sBrFNO, 300.0399found:300.0410

OD—N“AQiHO
F

N-cycl oFfelxudl(rdot et r-2 HpyydriagntL)Hp y r ady &6 ) be n @amliode sol ul-i on o
(t etr ah-p d rdaynt4)( 4, 4.,e5,rSa-inedh Pix a boyrtd)Hpaymr az>d0 & mg, 1.10 mr
equ,3bro-Noycl offelxuyor o b & A Z3a0Mdi dmeg , 1.0 immedli,odx(@.nGeeea gui v.
added a freshly pO&P.a5 ul0,s83M, etqiuawv wat eNa fol |l ewed by
tetrakis(triphenylBph(omp,hi @edpalmmodiTdhn®. @0r rgaupondi ng
degassed with nanhdogtnr f e fl @& nfdoi Thhe2anehehde arte a c tdiiolnu trei dx t
with water and ext(r3achtee cc owibtgha redtch y la yeea esiSadteka et dr e d d a
e solvent was removkhle unrdiede rredaicteido np rmisxstuurree wa
mat ogi hpbar gailent fr om B@2POt atnopt: 0E t thdydl o rAc etwhmédé tegr o d
d with anarn ormiatppacRablblg@ ¢miynlogrl dvya.s us ed wiurhiofuitc atniy
the deoxygenative alkylation step.

IHNMR (400 MHz,CDCY) U 7.80 (s, 1iH)62(M,71H)77330 7.19 (m,2H)H6)01 (d.J=.84 6
Hz, 1H), 4.37 (ttJ = 10.3, 5.0 Hz, 1H), 4.1i7 4.08 (m, 2H), 3.97 (tq] = 10.8, 4.0 Hz, 1H), 3.55 (td,= 11.5, 3.2
Hz, 2H), 2.18 1.98 (m,6H), 1.847 1.70 (m, 2H), 1.70 1.60 (m,1H), 1.517 1.35 (m, 2H), 1.32 1.13 (m,3H).
13C NMR (101 MHz, CDC#) U 6 (1,852.8 Hz), 1635 (d,J=247.0 Hz),136.7,132.2 (dJ= 9.9 Hz), 128.6
(d,J=12.0H2),124.2 121.3 (dJ= 2.4 Hz), 20.0(d,J= 2.7 Hz), 114.9 (d) = 22.4 Hz), 115k (d, J = 22.9 Hz)
66.9, 58.6, 49.1, 33.4, 33.3, 25.7, 25.1.

F NMR (377 MHz, CDC4) -112.2.

HRMS (ESI+) (m/z): [M+H] calcd. for GiH26FN3O», 372.2087 found:372.2078
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4. Reaction setup

48vi al s phot orrecaagattsomard (@WF @ he Uni vaemdadn sisheafr mamstud ri ccaam
Four rsewacéeionradiating simultaneously using t30é phot
nnmor 45@Gsnmsed as LED | amp, whi bheoGBdATemhpar poshi ¢ | W

under the react-op. wdé ephasleidgbhbte da hsbdettUNamrg ydlilc dur at i
reaction.

Suppl emeing aregPhlot or ed cddeptri miszat f@em and scope
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4 vials phibodnmelacstcoal e) used at the University of An
Thevand3dnlL wiqauli pped wi twa sa isrtuigrdripignige Hbearph ot or eact or
40W Kessi-39MRRWaGL used as LED | amp, whil e3®@ 8@ itaenaper
fan positioned under -tphewaeapl @cleidgThhte hsahsbdeel bulfalamagdy 4 Si dct
durati on odvitales rceaarnc th é ainrervaadilsapreedd s o thu it iotm2 0 smr al e
a perabber s

Suppl emeing @rePhot oruga altstetrdondrmmtd .scal e
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5. Reaction Optimization

510pti mi zati on ofs éime ddedsiepogne ddtsnivree s

Supplementary Tablel. Formationof imineint-A.

Activation
1) 2-FPy (Y equiv.), Tf,O (X equiv.),
CH,CI, (0.25 M), time A, T

0 /O 2) Et3SiH (1.1 equiv.), 10 min, 0 °C /O
3) time B, rt N
| T O
4) quench. NaHCO3

CSi'DSF\
-

1a (0.25 mmol) Int-A only co-product detected
Tf,0 equiv. 2-FPy equiv. T (°C) time A time B Yield®
1.05 1.1 -78t0 0 10 min (-78) + 10 min (0) 5h 87%
1.1 1.2 0 20 min 5h 100%
1.1 1.2 0 20 min 2h 100%
1.1 1.2 0 20 min 1h 100%
1.1 1.2 0 20 min 16h 100%

aDetermined via '"H NMR using trichloroethylene as external standard.
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Chromatogram
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SupplementaryFigure 4. Formationof iminium ionint-A.
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Supp!l eme n t2aFroyr niaat birlioah eBb f

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl, (0.25 M), 20 min, T

2) Et3SiH (1.1 equiv.), 10 min, 0 °C
0 O 3) time B, rt - O
N O > N
4) quench. NaHCO3;

20 (0.25 mmol) int-B
T(°C) time B Yield? Variation
0 2h no product formation -
0 2h no product formation no basic workup performed

product formed

10 min (-78) + 10 min (0) 5h (decomposition)

10 min (-78) + 10 min (0) 5h 100% no basic workup performed

aDetermined via "H NMR using trichloroethylene as external standard.

For secontdak@eamivees from al i pwea toibcs eapapetdiouxcyt! w toerantai tdis
performing thelAOnt it\haet icomtgtagy,atwh@n -2&pl cthganhhéor e
of the desiredsi mibfieowa meti pfhlaati € ami des it i s -uspugges
to avoid deddhngedRti ama@ahysis of the iminium triflate
solvent or perforGi ng the reaction in CD

no presence of the cyclohexyl unit

Lo

d SARR & ¢ 3 &
& cowa =) o a o
o O Ll Ll Lol Lol

T T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.!

f1 (ppm)

Suppl ement aT#p &d @iltAi€o nSpirdbed uct for mati on derived from c
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Ne

N o
oTf
presence of
cyclohexyl unit

L LJ A
3 £y A g & YY)
S %e aaNIG S o ROHANNG
- - O coNIAN Ll m N = NN
T T T T T T T T T T T T T T T T T T T T T T
) 12,5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

55 50 45 40 35 30 25
f1 (ppm)

Suppl ement aTfpa Fdigtuirééhf Gat mat i on

of the desired i minium
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52Pr el i minary debempgesabdf ve bhanikdyelsat i on of

Thermal Approach

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl, (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)5h,rt

O s ,@Eéugmo

1a 4, 44% red-1a, 52%

Alkylation
TTMS (2 equiv.), Cy-I (3 equiv.),
AIBN (0.5 equiv.)
65 °C, CH,Cl, (0.1 M), 16 h

Photochemical Approach

Activation
(as above)
O 0O
1a 4,60% red-1a, n.d
Alkylation
TTMS (2 equiv.),
Cy-1 (3 equiv.),

CH,Cl, (0.1 M), 456 nm, 12 h

M)eQM N AN P Sdl F O‘\s’o‘s"o F !
- ’d . .
- NG 7( Me;zSi=—Si=H | Y N \6 O/
Z 1 Z 0O
N Mé Me SiMe, FE Fr

AIBN TTMS 2-F Py Tf,0 Cy-I

P er ymertas ed-si hat fohenedni mi ninurmertcreipftlealt o yc cad |

Prelimkp

yielding the desired bHoawmecvheerd, swhceonn duasriyn ga ma nteh er mal
of full r eudnuscut bi set mhittuebenbhseb ser ved. On the coapgpracach t
affor deabrtehrea hhieslieg mo d e raantde nwiedaludc t | are-dpwacsd wWeelihaicst e d .
wesel ected the photochemical approach for further in
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530pti mi zatphomn oe th atnkhyel aalt i o n

Supplementary Table 3. Concentration anddht source screening

Activation

1) 2-FPy (1.2 equiv.), Tf,O (1.1 equiv.),
CH,Cl, (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

QO

3)5h,rt
L0
N O O > N
1a (0.25 mmol) Alkylation 4
TTMS (2.0 equiv.),
Cy-I (3.0 equiv.),
CH,Cl, (x M), Light Source y nm, 12 h
Concentration Light Source Yield of 4

0.1 M 456 nm 60%
0.05M 456 nm 65%
0.05 M 390 nm 75%
0.05M 390 nm 76%°
0.05 M none n.d®

aDetermined via "H NMR using trichloroethylene as external standard.
PQuantitative recovery of imine int-A. 2 h instead of 5 h at rt after Et;SiH

addition.
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Supplementary Table 4. Equivalents screening

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CHCl; (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

e
— > 0

N N

1a (0.25 mmol) Alkylation 4

TTMS (x equiv.),
Cy-l (y equiv.),
CH,Cl, (0.05 M), 390 nm, 12 h

Cy-I (equiv.) TTMS (equiv.) Yield of 4
none 2.0 n.d°
3.0 none n.d®
1.5 1.0 55%
2.25 1.5 67%
3.0 2.0 76%

aDetermined via 'H NMR using trichloroethylene as external standard.
bQuantitative recovery of imine int-A.
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Supplementary Table 5. Photochemicala@vent screening

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl, (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

;L O
O O >

N

1a (0.25 mmol) Alkylation
TTMS (2.0 equiv.),
Cy-1 (3.0 equiv.),
Solvent (0.05 M), 390 nm, 12 h

O C

red-1a (full reduction)

Solvent Yield of 42 Comment

CH,CI:TFT (1:4) 74% -

CH,Cly:Acetone (1:4) 38% messy NMR
CH,Cl,:MeCN (1:4) 80% =

CH,Cl,:EtOAC (1:4) 32% 57% red-1a
CH,CI,:DMSO (1:4) 15% -
CH,Cl,:Cyclohexane (1:1) 62% -

CH,Cl,:CHCl3 (1:4) 58% 12% red-1a
CH,Cl,:PhCI (1:4) 77% -

aDetermined via 'H NMR using trichloroeth

ylene as external standard.



Supplementary Table 6. Additive screening

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl; (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

3)2h,rt
L O 'S
N O O > O ©/\H
1a (0.25 mmol) Alkylation 4 red-1a (full reduction)
TTMS (2.0 equiv.),
Cy-I (3.0 equiv.),
Solvent (0.05 M), Additive (x equiv.)
390 nm, 12 h

Solvent Additive Yield of 42 Yield of red-1a
CH,Cl,:MeCN (1:4) - 80% -

CH,Cl, HFIP (2.5 equiv.) 60% 10%

CH,Cl, iPrOH (5 equiv.) 65% 14%
CH,Cl;:MeCN (1:4) iPrOH (5 equiv.) 77% 18%
CH,Cl;:MeCN (1:4) aerobic, technical grade solvents 31% -

aDetermined via 'H NMR using trichloroethylene as external standard.

Supplementary Table 7. Alkylation usingalkyl bromides

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,CI, (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

3)2h,rt
L O O
FOEENENSS do P

1a (0.25 mmol) Alkylation 4 red-1a (full reduction)

TTMS (2.0 equiv.),

Cy-Br (3.0 equiv.),

Solvent (0.05 M), Additive (x equiv.)
390 nm, 12 h

Solvent Additive Yield of 4@ Yield of red-1a®

CH2C|2 - 40% -

CH,Cl, 10% ethyl 2-iodo propionate 46% traces
CH,Cly:MeCN (1:4) - traces -
CH,Cly:MeCN (1:4) Nal (3.0 equiv.) 20% -

CH,Cl, Nal (3.0 equiv.) 67% -

CH,Cl, Nal (1.1 equiv.) 41%P -

@Determined via 'H NMR using trichloroethylene as external standard.
bTTMS (1.1 equiv.) and Cy-Br (1.1 equiv.)



Supplementary Table 8. Onepot protocol

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl, (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

3)2h,rt
I o L M
Cl + O O O H H
H,oN
025mmol — 1.0equiv. oy o1 (025 M), Alkylation 5 1a
12 h, 0 °C to rt, base TTMS (2.0 equiv.),
iPr-1 (3.0 equiv.),
CH,Cl,:MeCN (1:4) (0.05 M),
390 nm, 12 h
Base (1.1 equiv.) Yield of 52 Yield of 1a2 Comment
NEt; - 100% activation and alkylation not performed
2-FPy - 85% activation and alkylation not performed
NEt3 n.d. 100% -
2-FPy 53% 25% -

aDetermined via 'H NMR using trichloroethylene as external standard.



6. General procedure5 (GP5): Deoxygenativealkylation of amides(activation at
Oe ¥

I n a typical exipeéereidm@nimlL wvoaanequweapdpdedewcohraspondr i
(@5mmol.,.equiawnd) the vial wasSiskeadcdeantidtyd e@HCS @i )n.
wasadded uvatdreos pN2&M)eTh € 0 mi Xt ur e Wegswi ¢ diodasad keathm 2

fl uor om@yr ingiin e2 6(. 310. 2nmendausi va®rdiefdl i ¢ 7a8nddydd r, 2 8enqgd . 1
equiv.) was addaathne Ixawlrye dwadpvditogyam )2®udtOeE Tratet hy3dl2si | an
mg, mM4,4 0. 2Blemqmolv, ) was added dr opwasstei raldgeldd cahtedi riec ma |
10 mihheéeeres.t he vial wansa theermb vadd f reimt t sei @ E-Bmigheat r c
i minium i comnf dremaviolsB -kbS e be@ e rnadlor)mat i on

Af tkee, sol uti owmi swaest adiidl tumiel]dd 0 n@3 Mo)rmm@her abiroespondi
iodiOd&5( amMoglu,i vr ) séanhdi met(m@¥dsintg0.) S0 | Zam@ll v.) were ad
The visaelalvwas wi t h elta atrreidc alnndd & i gi3ag@dditcimee dUF O phot oche
(See setolklonThe temper at ur-8 5dausr inmag ntthae nceodu raste 300f t h-
Fi nahlel yw,i aal was removed from the photochemical react
Th e c¢r usdues pweamsgpeecht aneafdOsmh) cat ed hfsaurr ntavwdaintht evaesed s t h T
a plug of cefiaeeso Thitsasipreoeéss was repeatedvitthr ee
CHC}(3 T Bh@HCiphases were coll ected Tamed ra dedsepdo ntda ntgh es
was tlhuetme ddhh 15 mbk( off WaBWCOati oandgahecbwapahasi phmsg}
15 minutes at rt. The solution was t henC#(@lanls5f emlLr)e.d
e combined organiceS®ayerndd ewerde achrdi ¢ ch eo weord vdéan.t was
e crude reaction mixture was purified by flash co

For the al k4B )} adisbe theome t(i vati on step was perform

7. General procedure6 (GP6). Deoxygenativealkylation of amides(activation at
-78e ¢

I n a typical exipéeeidm&@nmlL voaanequweapdpdelewcohraespondr i
(@5mol.,equawd) t he vi al wasSiskead gdde ywti & ghd @dd€sigéapst sGemdm L )

waadded iarndmeors pla®) Eh € Omi Xt ur e-7 &awsi t¢hd aplu é dl -aactiett ro gagnedd a t h
andf l2uoropyridineO(39 mgno!l 26 1T r2i felqgiud van h ymdarsi e 2@ d& mo
1.1 equiv.) was added slowly dropli sné mrafig@atnide t rhiexnt w
OeC,usi ng-wanherfcaardadh t1i0o im0 mi nutes total for the nitri
TriethylsilmhpneO(28 momol 441.1 equiv.) was added dr op\
eCfoaddi ti onalThleOn, mitnhuet ewi al wasvat emowead hf raonrd tl hed t i
temper athu(fhteh & oirmi2ni um i on f or matM®.n @eage riafdo rmmoanti it @I )e.c
Af ter, t he sowiutth oanc emacsn idtifliiuneeld( £ omlcemd r @b é Moor r esp
iodiOd&5( Mmool equriivs. )t rainndet(M 24¥smbw | L 864dbaramo.l), werle ad
The viselalvwas wi th eltd atrreidc alnndd @ 1 gi3agdditcimee dUF O phot oche
(See se@tolehon Theenper at ur e wadFdalirrtngi nmddk atoud3 Ge of t h

ined organi ecS®ayernd ewerde achrdi @ h eo sl viéant was
e reaction mixture was purified by flash col

Finally, the vial was removed from the photochemical
The crude wanpenusamendeldd imL) and sonicated for two n
a plug of celite to retain solid traces. This proces:s
CHC (3 T 5 miChphadsesChWere collected and added to the
was then diluteds(wifhlid@amitiobadaHC®Ohase) and the bi
15 minutes at rt. The solution was thenmnCi(r3ans fler rnmelLd

combi

ud

The
The <cr
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8. General procedure7 (GP7): Deoxygenativealkylation of amides (activation at
0 e ¥and subsequent cyclizationN-substituted piperidines synthesis.

Al kyltlani antypical exgprirednedt mLt i ah egemppedelei t h
correspon(ddimmgola@ighand)t he vial wasSudbealqaditecywiidtyll aegaear
CHC}( 1. OwansLdd e d gsantdreors pN &8I Eh ¢ Omi xt ur e0Og@waist [t evmahteedr abtat h
andf l2uoropyridineoO(39 mgnol 261. 2 equiv.) whs @adad®&dmmad

1.1 equiv.) was added slowly dropwise 8&¢d Thice tmh It @i
(32 my, H428 mmol, 1.1 equiv.) was adde@Lfdo o pavd diet iam
10 mihheéms.the vial wansatreermaobvaetch farnodm ltehfet isBteihr.ri ng a
After, the solution was difliunald o) denedcretahoendctorrirlees p(
iodDdé’S(ﬁnm@Iequrllvs()tralnndet(ﬂlgnsmgryl)L§|456remm/ol) we rle ad
The visaelalvwas wi t h elta atrreidc alnndd & i gi3ag@dditcimee dUF O phot oche
(See setol2lonThe temper at ur-8 5dausr inmag ntthae nceodu raste 300f t h-
Finally, the vial was removed from the photochemical
Th e c¢r usdues pweamsgpeecht aneafdOsmh) cat ed hfsaurr ntavwdaintht evaesed s t h' T
a plug of ceflidacees o Thiaipr coé 4 nwdhdeyr.ceepleiattee dpil tiuhgr enea
CHC}(3 T Bh@HCiphases were coll ected Tamed ra dedsepdo ntda ntgh es
was tlhuetwme ddh 15 mk( off WaBCOati oandgahecbwphesi phmsg)
15 minutes at rt. The solution was t hemnC#(@lanls5f emLr)e.d
The combined organi eSO ayerndd ewerde achrdi ¢ ch eovserl viéan.t was

Cycl i:Zaeanmhmy dr o usg4 2NafgCsO0 mmeqlu,i vREZG, m@g. 125 mmalnad 0. 5
stirrwerge badded to the flask camdainiwgstbeakeddwi t|
Nextacdtygmdde radcked (a@nBembll ad®klwMy pl a& ef2bri nT haen roeialct
mi xture wasanfooluesd etho artsi ntered funnednd rtimes egdolIwi dr
removed under Trheeducocadeprmresasurieo.n mi xture was puri fi e
gel
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9. Mechanistic investigation
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Activation
1) 2-FPy (Y equiv.), Tf,0 (X equiv.),
CH,Cl; (0.25 M), time A, T

(o] 2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3) time B, rt ~ /O
N —_— 00— ©/\N

4) quench. NaHCO3
1a (0.25 mmol) Int-A

2,5
—— RM (semi-reduction) 0.00005 M
—— RM (semi-reduction) 0.0005 M
20 - —— RM (semi-reduction) 0.005 M
’ —— RM (semi-reduction) 0.05 M
B15-
C
©
=
?
0 1,0 -
<
0,5 1
0,0
T T T T T T T T T T T
250 300 350 400 450 500 550

Wavelength (nm)

Suppl emeing @reAbsorption spect roubnt aoifn etdhrea frueeabcmeidam mi x
The spectrum dviashlroemceotrhdeerde).iaicet qonattizl euydtdes (opt
bandwidth of 5 nm and a da(RMp3 trceha wtfi dn nmi. x tSwcraen) r a-



2,0

iPr-1 0.05 M
1,5+ TTMS 0.05 M
——— TTMS-iPr-10.05 M
(D]
O
S
O 1,0
S
(@]
()]
o)
<
0,5 -
0,0 -

T T T T T T T T T T T T T
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Suppl emeing @b sor pti on scpoentptosnusno ppeifo diyhdeéeT MG camidi nat i or
1 5P TTM3 he spectrumadwash | roenedrhdaendk)i acguanmnit zriclueeti1esd
1 cm) with a bandwidth of 5 nm and a data pitch of



Suppl emeingtat¢gAbsor pti on spect rolom aofn etdhr ea firteeahcmieidean mi X
vabsorptiram ®igerdekhet i oaf mddit uirfern aod ThleMS$.pectrum was
i dichl omet hane): acnetqaumirttrzi lceu v(elt:tdes (optical path: 1
of 1 nm. ScdmRM &t g:eamddionmmmi xtur e)

Accordi ng -Yios t dttehsebri elesM isd ennoc e nf er ad¢ hieon bet weierdt t he
(obtained arfedcducttlihemdoefmhe al kiphHatanndg.Aadgs)tds n@ t o | i
recedeengrsgpos e that théd iwghak bgbhekhpgttigemidetiedY carb

the ra

1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl; (0.25 M), 20 min, 0 °C

o 2) EtzSiH (1.1 equiv.), 10 min, 0 °C ' : !
3)2h,rt o ' : N TTMS (2.0 equiv.),
> ! P — ) )
N 4) Diluition and UV-Vis ; ©A’?‘+ D : ©/\. + - iPr-1 (3.0 equiv.),

: HoOTf: : H OTF CH,CI,CHACN 1:4 (x M)
1a (0.25 mmol) : Int-A : Int-A
UV-Vis (semi-reduction) UV-Vis (iPr-l, TTMS addition)
2,5
—— iminiumOTf 0.05 M
—— RM (semi-reduction) 0,05M
—— RM (TTMS, iPr-1 addition) 0,05M
204 —— IminiumOTf 0,0005M
! RM (semi-reduction) 0,0005M
RM (TTMS, iPr-I addition) 0,0005M
81,54
C
©
®)
| —
?
9 1,0 4
<
0,5
0,0

T T T T T T T T T T T
250 300 350 400 450 500 550
Wavelength (nm)

adicals, thus if%tiating di cal chai

n.



92TEMP@A ditcalpping

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl; (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

O ——— GO 5

Alkylation

1a (0.25 mmol) 5, not detected 72 (detected via GC-MS)

TTMS (2.0 equiv.), 199.2 m/z
iPr-1 (3.0 equiv.), TEMPO (2.5 equiv.)
CH,Cl:MeCN (1:4) (0.05 M),
390 nm, 12 h

To andovemd 7 mL vial equisgppede wd gfhld ad2sfomalr @ glgabed)y w
the vial was sSwuld sdqdweytthd nad Géepdt dusnOewahald)d e d 1art dneors pher e
(@M)The mixtureO@wst b ewdtear al-&t boaody2i dnine 0( 28D nmgno
1.2 equiv.) was addedm ,Tr0i.f208 cmnaonlh,y dir.ild ee q(u7i8v .mg ,w a4s7
mi xture was stirredO0Og90Mr ireptmMylfatl, 2i0e B hantmedg,, add 1 e g
dropwi se and the res@eLftomagaadnd ixt iuoTehaewa 5 Ot shirei mvuiteegl s .ama s

t heewater bath and |l eft stirring at room temperature
Af ter, the solution was difliuntald owdi)nt ceematcreéatd e mimidmiyll e i (0
0.75 mol,tr83séqui mellyl gnghy [1)84i510a mema(ind T EMP®OQq ({ill.7) mg
mmol , 3 .wkrequidWhepd vi al was sealed with electrical t

the UFO phot oSlkemis®altficgormad2 oh. (The temp8batCrduwasg
course of the reaction.

Then, the r evact itonanmifetraka bdtot oam f |l asdh(@hxd ml) .ut €l
corresponding solution wasy(tlhern: :dilruatted wirtglani® : wlat:
mi xXture was stirred for 15 minutes at rt. The sol uti
CHCi(3 T 15

mL). The combined Sdar ganl tetageandwehe d
[

D
under reduTlda fpireaslsucreude redctGiCRIS. mi xture was analy



93Radi cal Clock Experi ment

5e xtorexgper i ment

Activation Me Me
0 O Me MiO Me Me +_O
H)( H —o—o—> N &’O H\;/[H
I I *Me I
73, 0.25 mmol Alkylation 74, not detected 75, d.r 1:1 (detected via GC-MS) o vial A
TTMS (2.0 equiv.), aminium radical cation

iPr-1 (3.0 equiv.),
CH,Cl:MeCN (1:4) (0.05 M),
390 nm, 12 h

The radical c¢clock experiment re@ported herein was pe

e result ofmphihald e xmpe®tvmleai k@&doyb otnoet fi arnrtahde ¢ a | addi
a charged.lindiereidy m atf rt iefr| artaedii ggmié n taudmd i rt d icointc extd mesccait a t
ermpadewxatdrtifsg a7 dr d d. r

i t itdchrea lsloyl ,e0 7fSou grgidhdatkisee i mi ni rugatctt ri infgl a toet eniresr owxd isdea rptr o
omhde been detected.

ol e e

T
t
und
Add
7 4% h

Chromatogram - X

+EITIC Scan APK_202_rD (APK_202.1) Me

Wie

2 107 3
3 26 3 3 - X
34] - N
324 “é‘

3 @ -
2384
26 75, d.r 1:1 (detected via GC-MS)
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15 .45 9aS)-4-Allvl-1-ethvloctahvdre- 1H-ouinelizine (NIST2020 L)

Suppl emeing @®2egGtrace of t(hfeorcmaitdieo nt ecafc tdii @¥ther eoi somer s
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10. Scaleup procedure for compoundsb, 79

1001 Reopti miafattilbpen reacti onf awommpiominans i n b

I'n this secti-ompt i miof@piben ed adhne comedcean diot ioamda ienf fai cnoe
pr ocTh & $ sausesso onii & theaahl el i dtéhveg Ipa pe abbrdedile use of hal ogenat
concentration, excess of both alkyl iodides and XAT

Supplementary Table9. Scalability issues

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
CH,Cl, (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

o Me Me
©)LH/O o—o0—> HO

1a (0.25 mmol) Alkylation 5
TTMS (2.0 equiv.),
iPr-1 (3.0 equiv.),
CH,Cl,:MeCN (1:4) (0.05 M), 390 nm, 12 h

Problematic parameters when scaling-up:
- Chlorinated solvent (activation step)

- Over-stoichiometric reactants

- Low concentration

- Long reaction times



Supplementary Table10. Solvent and concentratigtreening

Activation

1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
Solvent, (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

3)2h, rt

OH/O

1a (0.25 mmol)

PN
4

Alkylation

Me Me
O >

N

5

TTMS (2.0 equiv.),

iPr-1 (3

.0 equiv.),

Solvent, (x M), 390 nm, 12 h

Solvent,:Solvent,

CH,Cl;:MeCN (1:4)
MeCN:MeCN (1:4)
MeCN:MeCN (1:2)
MeCN:MeCN (1:1)
MeCN: -
MeCN:MeCN (1:1)
MeCN: -
MeCN: -
iPrOH: —
2-MeTHF: -

Concentration Yield of 52
0.05M 80%
0.05M 77%

0.08 M 78%
0.125 M 68%
0.25M 67%
0.125 M 78% (1.0 mmol)
0.25 M 77% (1.0 mmol)
0.5M 70%
0.25M n.d.

0.25 M n.d.

aDetermined via 'H NMR using trichloroethylene as external standard.



Supplementary Table11. Equivalentf TTMS.

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

i O -
O O >

N

1a (0.25 mmol)

Alkylation
TTMS (x equiv.),
iPr-1 (3.0 equiv.),
MeCN (0.25 M), 390 nm, 12 h

TTMS (equiv.) Yield of 52
2.0 67%
1.5 66%
1.1 70%

aDetermined via 'H NMR using trichloroethylene
as external standard.



Supplementary Table12. Equivalentf iPr-I.

OH/O

1a (0.25 mmol)

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

I\ I\
O O >

Alkylation
TTMS (1.1 equiv.),
iPr-1 (x equiv.),

MeCN (0.25 M), 390 nm, 12 h

iPr-1 (equiv.) Yield of 52
3.0 70%
2.0 66%
1.5 56%
1.1 60%
1.1 54% (5.0 mmol)

aDetermined via 'H NMR using trichloroethylene as external standard.

5 mmol scale

Before irradiation

After irradiation



Supplementary Table13. Effect of the light intensity.

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

1) Me Me
O O >

N N

1a (0.25 mmol) Alkylation 5
TTMS (1.1 equiv.),
iPr-1 (1.1 equiv.),
MeCN (0.25 M), 390 nm, 3 h

Light Intensity Yield 52
100% 65%
50% 5%
25% <5%

aDetermined via 'H NMR using trichloroethylene as external standard.



102 Opti mi zas<cia®ump camd i nfluoawfs compdnd

10.2.1Gener al @GMicoerdutriree deoxygoénaminde salt Kk nwluatuiso r

I n a typical exipeéereidm@nimL voaanequeéepped owirtehs gamnsdteinrgr i
( 8 nmo | , 1 equiv.) and the vial was sealcedo@indl)i & es e
was addedatumadspheNe (0.25 M). Tdee winit kiwamie aitvdees a rcd o 2
fluoropyidlneq@i v.) was a%@Budield.1 Terqiufilvi.ig avralsy candidcea (s
thnei xture was st i mrreutOfE9T0Dtet p y8)8d fl beanuBiOV(. ) was added
the resulwasntg rgdticaattcei tlicOomalmMihe¢wvwshe vial was -waetneorv e d
bath and Il eft stir2hng at room temperature for

For the 0. lL2A6tiMe ssolkeeni oag awaest o@mit wt1id@e fwintanl concentr
i soprop@il!l 1li edqudetb) sanhdi met(hyrd §ielgyVV) i wane added.

For Ot iR M SAcfrteeimsionpgr opyl. 1 odi d&. 5 equi v. ) larn@dl .t1r i s ( 1
equi v.d) rwedtddegdhe reaction mixture (0.25 M final <conc

Ne xhef,iteal uti on wa®6nmlske iumawtr andeors plleersey.ri nge was m
a syringe pump hSaingdnipfuys hpehdo t+onrPeoaBa imnplpB M LHEID-3 6bm 144
Wyobl ue LEDBNN]18W) fhbe requiredThesodehkcewt wansmnLcol | e

r oulmat t o nWhfelnastkhe syri ngeewawdd ulid de@mpislytrda nges aad

i nto the rceodidhteacd c taild.n Fhnilkalusyge vent wadereviaepouThded dpr e
crudsuspE Mpedt anearfdoOn incLa)t ed f.Thre utrwoa trhainhtt eaeassd t hr o u ¢
of celitettacddtisivgpy oockpheaaetedd nanlblsy c ew awd aes hpd dulgC iCH

(3 1T Bh@HChphases weaerdcatthedtred Theal r sepdbddvarsgnt hen
diutwed h 15 mk( &f 1 Nm&tCiOo or)gadi cthwabephpbasemi xture w
at rt. The solution was then tra@GRG¢R2rédlboma)sephaeas
organic | ayer s;S@erfei |Idireireedd oavnedr tNae sol vent was remov
The finadissod e edaamalCDAENMR itasi ng trichloroethyl ene

Suppl ement h:ﬁSyi ghitEypdhalea 866 r(lm 4o rW)d 16 8 \§).



Supplementary Table14. Screening residence tinfier compoundb (0.25 M).

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

3)2h, rt
we L
N oo N
1a (0.50 mmol) Alkylation 5
TTMS (1.1 equiv.),
iPr-1 (1.1 equiv.),
MeCN (0.25 M), 365 nm
residence time (t), V=2.8 mL
Residence time (1) Yield of 52 Residual SM
60 min 57% 0%
30 min 61% 0%
15 min 55% 0%
10 min 63% 0%
5 min 53% 18%
2 min 31% 54%
1 min 8% 73%

aDetermined via 'H NMR using trichloroethylene as external standard.



Supplementary Table15. Screening residence tinfier compound (0.125 M)

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

o) Me Me
O O >

N

1a (0.50 mmol) Alkylation 5
TTMS (1.1 equiv.),
iPr-1 (1.1 equiv.),
MeCN (0.125 M), 365 nm
residence time (t), V = 2.8 mL

Residence time (1) Yield of 52 Residual SM
2 min 36% 58%
5 min 55% 18%
10 min 57% 0%
60 min® 51% 0%

aDetermined via 'H NMR using trichloroethylene as external standard.
The reaction was performed at 456 nm.



Supplementary Table16. Additional optimizationfor compound (1.5 equiv. iP#).

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

O L O
O O >

N N

1a (0.50 mmol) Alkylation 5
TTMS (1.1 equiv.),
iPr-1 (1.5 equiv.),
MeCN (x M), 365 nm
residence time (t), V=2.8 mL

Residence time (1) Concentration Yield of 52
5 min 0.25 M 71%
10 min 0.25 M 72%
10 min 0.125M 70%

aDetermined via 'H NMR using trichloroethylene as external standard.

Supplementary Tablel17. Optimization forN-substitutedazacycler9.

Activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C
3)2h,rt

M Me
(0] (@] e (@]
cra~A O—O0—>

N

0.50 mmol Alkylation 79
TTMS (1.1 equiv.),
iPr-1 (1.5 equiv.),
MeCN (0.25 M), 365 nm
residence time (t), V =2.8 mL

Residence time (1) Yield of 792
2 min 44%
5 min 72%
10 min 73%
5 min® 73%

aDetermined via 'H NMR using trichloroethylene as external standard.
bThe reaction was carried out with 1.1 equiv. iPr-I.



10.2.2S c aulpéd hmo | go mpfo Binfd o w

Ton aovemnOdmiloeudn d fbloggglmimpped wi twha sa agdtdierdt @@l Ggamo d e

1.0 rprganmourme bowaesmsébbhed with a septum. Sub4@quent
mL) was adgdatdmousnmpdheerr eN (0. 25 M) . The miwtaduree wad hc aa
fluor odggl .dd nrmeL ,( 11 2 mmali,v. ) was a&dded. Tr.i9f Imlcg e dgdh ynd
was added sl owly dropwise and the mixture Wahsg,sti.rsrd
mL ,Imihollequi v.) was added dropwise and the resulting
Thenrothd bowaomr émhas&dwdtreorm I ehteh iared | eft szhi.rri ng

For stctagpefatl25 AMt er, the solutio#Aalnkgs admidlopthed 2lliet { a
gl.5 mL, 115 nengouli,v. ) and t2r7g s4nBLrlilmentitoyll, seiqluyilv). 9i lwaeme
Ne xtthe f i nal soluti OmL wagritmge namdndrs @nddemL Bhe syrin
was mounted on a syntogéhpu@pgandyppsbedreactor (V
(= 3nemd, 1whtfil)aw r at emidft=0m@8) The out f |l ow @mls rceodrdcect

bottom flask. When the syringe was fully empty, ace
reactor to collect all the reaction mixture. Final|l
was suspprtéeédnienamd sonicated for two minutes. The
retain solid traces. ThiBi mpalolee,s* | wae péhoeewad Merss e

CHC}) THE€iphases were collected and added to the res
di |l wi 8@ HGO [ 1:1 ratio organic:water phase) and the
The solution was then transfethr @@ nieiciChCi s eTphaer ad @omlyi n
organic | ayer s;S@®erfei Idtreireedd oavnedr tNae s o lpvreenst® uveaes erse rdauy
was purified via flash column chr@matpgrapafyf omdsiti h
col or llesgsg %o iyli e(l d) .

For stchagdpe Oat25AfM erc,ortrlfespondi ng. Gl gyl 1.0 ®» dlmtse elgsuimmaq |
tris(trimet2hyl gi | BlL 44dimlLa p §d¢ imeeaditdiesd t hemr ragogt eon

Ne xtthe dmwmladi on (TTMS innota cfeutld nyR SavaNHlel laet t | ,yu n@ wmp eNd

at mos,phemeddcect i whi Ifd asndilomer i Siggni fy photoreactor (V =
L EDbk= (3n6nb, 144i Wy a pef Massiadtiloveix thmpamaft|odnl rmite5 of 0.
min) The outfl ow MwhEGL crodwredco mdf li @$ kmavsakh efnu | tislyensefmp t vy,
acetonerteobdetdhveeratcidliansnid pushed iitmt cotth@ecodadtiodhley,
solvent was evaporated wunder r e d upceerndt apnree sasrud es o nfihcea
mi nutes. The surnatant was filtered through a plug

ti mes. Eiehmaltley pt hitgh rvweaesvitw tpedildehde .CQphases were coll ect e
the residual solid. The ¢ oviMNAHBGON dri nlg 1s alautiioo ro rvgaas i
the biphasic mixture was stirred for 15 minutes at

extrabtedwittimefSHThe combined organipXQ | dyéterwdr andr i
was removed pmase¥heerdausieddue was purified via fl ash
(Pent aMeeEtabhel 30: 1) to afforld 4346 ypreddlyct as a col o

Batch activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

3)2h,rt
O O
3 5
Flow alkylation
10.0 mmol TTMS (11 equiv.), 0.125 M (710%)
iPr-I (1.5 equiv.), 0.25 M (64%)

MeCN (0.125-0.25 M), 365 nm
t=5-10 min,V=2.8 mL



10.23Sc aulpéd hbmo | go mpfod A di owcycl i zati on)

Tonaoven dried 100 engluirpopuendd wbiotwht famaditdiendrkie g mind@d e 6 §

g, mMmbl, O rpgandoumeé bowbhemskhbhsk with a septum. Sub
acet odAdlnLrni Iweas( ad.shda dnowsmpdher eN (0. 25 M). The mi-wdtuare w:
bat h -falnudo r2o ply. r2i dgi,nel .(0 1m2, ef2i moip i 'wbhsc aldldbddyr i de 9 ( ml
mmol,1 equiv.) was added slowly dropwise and the m
Triethyl 8ilgand. @lhelquilvl Ymmoals added dropwise and t he
eC for additionadodmd mbh ovwd s rer. é fMdnedndw dttrreoem K ehteh iacred | e
room t empzhr.ature for

Afternsophie®dyde (2.6 g, 1.5 mL, 15 mmol2. 74.&, edjud vml
mmol., 1 pqwéwve directly added in the reaction fl ask.
Next, telmeu | BiT@aMIS not fully solublwasi diaeet ¢ 1y Nipruimpee
at mospher e, f r owhitlhee ismdiarcrttiimegn Sfilgans Ky photoreactor (

LEDk= ( 3n6ns, 144 W) wusing a peristaltic pump (‘HMasber fl

mi n) . The outflow was -kotltlemteldadik. awhleOn0 tnhLe rfoluansdk
acetonitrile were |l oaded into the reagtiodn ¢&fil nadk yan
solvent was evaporated wunder r e d upceerndt apnree sasrud es o nfihcea
mi nutes. The surnatant was filtered through a plug
ti nlreisndlhley,celite plug wasCWasThhe€hpthrths ee Wwemescwlt bcCE
the residual solid. The correspsgndri nlg 1s alautiioo r rvgaas i!
the biphasic mixture was stirred for 15 minutes at
extracted t hpCde ThenesomhbitrhedCHorganibpxXQ | dyéterwdr andr i

was removed wundeTher erdauscieddu ep rveasss up er. i f i

ed via flash
(Penttehryd: Acetate 3:1) to aflf.od %t yeepdodd

uct as a co

Batch activation
1) 2-FPy (1.2 equiv.), Tf,0 (1.1 equiv.),
MeCN (0.25 M), 20 min, 0 °C
2) Et3SiH (1.1 equiv.), 10 min, 0 °C

3)2h,rt
Me
10) o Me (o)
CI\/\)LH O O > N
10 mmol Flow alkylation 79 (70%)
TTMS (1.1 equiv.),

iPr-1 (1.5 equiv.),
MeCN (0.25 M), 365 nm
t=5min,V=28mL

2-i sopA-bpgtr-AHpyydrignl ) pyr DL i di ne

'H NMR (300 MHz, CDC}) U i 8.92(n32H), 3.451 3.24 (m,2H), 2.94i 2.81 (m,1H), 2.761 2.44 (m,3H),

1.791 1.45 (m,9H), 0.84 (dJ= 6.9 Hz,3H), 0.80 (dJ = 6.8 Hz,3H).

BCNMR (75MHz,CDC}) Uu© 68.3, 67.7, 64.5, 56.2, 48.0, 33.3,
HRMS (ES+) (m/z): [M+H]* calcd. for GoH23NO, 198.1858 found:198.1853



Suppl ement A5y obMuguf a0 Mm@ & 15Sand® 0. 25

M



11. Characterization data of synthesized compound

111 Characternevalty osnysoeftbesdaey ami des

N-(4-ddfluorocycl ob@gRiyepdreend aandfded ghddinfgl U or GRg mi (B& & x an
OL 2.75 mmol, 1.1 equiv.) (td7&frhe,r d8a%eyipelodluct as
IH NMR (400 MHz, CDC}) & 1 7.718m, 2H), 7.55 7.46 (m, 1H), 7.45 7.39 (m, 2H), 6.06 (d] = 7.6 Hz,

1H), 4.13i 4.02 (m, 1H), 2.20 2.01 (m, 4H), 1.97 1.79 (m, 2H), 1.69 1.60 (m, 2H).

13C NMR (101 MHz, CDC}) U 2,136, 1317, 1288, 1267, 469, 324 (t, J = 24.8 Hz), 28, 288.

19 NMR (282 MHz, CDC}) -94.76 (d,J = 237.5 Hz);101.48 (d,J = 237.8 Hz).

HRM$ GEI +) (m/*zal cdMhk kWO, C240. 1200; found: 240.1207.

N-(2-(3,3-difluorocyclobutyl)ethyl)benzamide (10). Prepared according to GP1 from 2(3,3
difluorocyclobutyl)etharil-amine hydrochloride (283 mg, 1.65 mmol, 1.1 equiv.) and triethylaminen4 3715
mmol, 2.1 equiv.). Isolated as a white soké4 mg 74% yield).

IH NMR (400 MHz, CDC}) U 1 7.7174, 2H), 7.53 7.47 (m, 1H), 7.46 7.40 (m, 2H), 6.16 (s, 1H), 3.44
(ddd,J= 8.0, 7.2, 6.0 Hz, 2H), 2.802.63 (m, 2H), 2.32 2.13 (m,3H), 1.881 1.77 (m, 2H).

13C NMR (101 MHz, CDCY) 167.8, 134.6, 131.7, 128.7, 1261203 (dd, J = 283.9, 274.6 Hz), 40.7 (dd,=
22.9,21.4Hz2)38.436 .(0d 3=, 3. ,121.24ddy=12.4, 6.3 Hz).

%F NMR (377 MHz, CDC}) -82.39 (dJ = 193.3 Hz);95.05 (d,J = 193.3 Hz).

HRMS (ESI+) (m/z): [M+H] calcd. for GsH1sF:NO, 240.1200found: 240.1195.

o
N-(4#hlorophenethpPrdpazadi ac¢too-gthyoropGRami esnh@hb,
2. mBkol , 1.1 equiv.) whoi taef( fssdoddi mkgh e 8@¥) duct as a
'H NMR (400 MHz, CDC}) U 1 7.641n3 2H), 7.55 7.46 (m, 1H), 7.44 7.37 (m, 2H), 7.31 7.22 (m, 2H),
7.17 (d,J=8.4 Hz, 2H), 6.15 (s, 1H), 3.723.65 (m, 2H), 2.91 (1) = 6.9 Hz, 2H).

13C NMR (101 MHz, CDC}) i@ 167. 6, 137. 5, 134. 6, 132. 6, 131. 7, 1
HRM$ 8 +) (m/ 2z9dal ddasHHEIM®, C260. 0842; found: 260.0847.

o
FaCug

N-cycl of(e(xtyrli f 1 uor omet hy 2 )Farieop abreendz amadeor di ng - to
((trifluor omet h539mgt hd .05 bramalo,i cl.akia@qui v.) to afford
70%i el d) .

IH NMR (400 MHz, CDCY) 0 7J=B.8 Hz 2H), 7.69 (d] = 8.5 Hz, 2H), 6.05 (d] = 8.1 Hz, 1H), 4.12
3.80 (m, 1H), 2.07 1.94 (m, 2H), 1.76 (dt] = 13.5, 3.9 Hz, 2H), 1.66 (dl,= 12.8, 3.8 Hz, 1H), 1.481.35 (m,
2H), 1.29i 1.12 (m, 3H).

45



'€ NMR101 MH®li CHEI 6, 132qhs ABH. 2, H2), 9428.8,4H2)1,
33.3, 25.6, 25.0.
19F NMR (282 MHz, CDC}) -42.2.
HRM$ ESI +) (nmkta) cd{HVMENMPS,C 304. 0983; found: 304.0987

QO

N-cyclohexyt3-morpholino-5-(trifluoromethyl)benzamide(2h). Prepared according to GP2 fromm®rpholine
5-(trifluoromethyl)benzoic acid (550 mg, 2.0 mmol, 1.0 equilfernative workup: The reaction was diluted with

C HC ta nwlashed with water(xandas at ur at ed:C@sgolkouuisomMNa The organic |
N aS Q filtered and the solventt owad f e uaswh ekie aplid @&ru crt e d
mg, 52% vyield).

IH NMR (400 MHz, CDCY) & 7J=5.2Hz(1H), 7.30 7.26 (m, 1H), 7.17 () = 1.9 Hz, 1H), 5.97 (d] =
8.1 Hz, 1H), 3.96 (dddd] = 14.8, 10.7, 8.0, 4.0 Hz, 1H), 3.88.83 (m, 4H), 3.29 3.22 (m, 4H), 2.03 (dt] =
12.2, 3.9 Hz, 2H), 1.881.72 (m, 2H), 1.72 1.62 (m,1H), 1.51i 1.34 (m, 2H), 1.34 1.13 (m,3H).

13C NMR (101 MHz, CDC¥) 165.8, 151.8, 137,131.8 (d,J = 32.1 Hz), 124.0 (q] = 272.7 Hz),117.5,1141
(q,J = 3.8 Hz), 113.3 (9] = 4.0 Hz) 66.7, 49.2, 48.6, 33.3, 25.7, 25.1.

19F NMR (377 MHz, CDC}) -62.7.

HRMS (ESI+) (m/z): [M+H] calcd. for GeHaaFaN202, 357.1790; found: 357.1793.

o

e
Me
N-cyclohexyt2-fluoro-4-(4,4,5,5tetramethyt1,3,2dioxaborolan2-yl)benzamid€?2i). Prepared according ®&P2
from 2-fluoro-4-(4,4,5,5tetramethyll,3,2dioxaborolar2-yl)benzoic acid (532 mg, 2.0 mmol, 1.0 equiv.).
Alternative workup: The reaction was diluted wit@ HC $a nwlashed with water3(x The or gani c | ay
dried 8@erfiNaaered and the sol venttowaasf froe masvachde unr doed
yellow solid (470 mg, 67% vyield).

'H NMR (400 MHz, CDC}) U 81=0.BHz(1H), 7.68 7.62 (m, 1H), 7.54 7.46 (m, 1H), 6.72 6.58 (m,

1H), 4.13i 3.92 (m, 1H), 2.07 1.97 (m,2H), 1.797 1.69 (m, 2H), 1.68 1.58 (m,1H)1 . B1l. 37 (185 2 H)
(s, 12H), 1.33 1.17 (m,3H).

3C NMR (101 MHz,CDC$) 0 1 623.33Hz)(16®(d,J=247.3 Hz), 13k (d,J=1.7 Hz), 130.9 (d) =

3.1 Hz), 123.7 (d)=11.6 Hz), 128 (d, J=23.3 Hz) 84.5, 48.8, 33.1, 25.7, 25.0, 24.9.

B NMR (128 MHz,CDC§) U 30. 41 .

HRMS (ESI+) (m/z): [M+H] calcd. for GeH27BFNGs, 348.2150; found: 348.2158.

i O
NN
| N
7,
Cl N Cl

2 ,-d6i chN-oy ©ol ohexyl RijPoéepaceardaei2d g Qpdi GRI or on {(48dt immi, ¢
2. ol , 1t® addiov.d) twhe tpddddag yise lad) .

H NMR4OO MHPU8.coDaLH (8, 1 Hz, JEHB,07H36 (H),36984
2.0T.98 (m,il2H)0, (Im,BI2 )0, (Im,BHBLH)S8, (Im,5M2 H)9, (Im,3
1€ NMR1I01 MH2U CTOZBS, BAGR4.2U305K2349. 4, 382 . 8, 25
HRMSESH) (m/ z')c:al[cMtiHENO 27 3. ;056&uWmMLdL05 6

(s, 1H
5 H) .
.6, 24.



o
Me N/ Cl

2chl-bcgcl oBneextyhly | ni c(o2tkP)nema ded accor dcihnggmmod h@EPAi ¢ 0 ©in
acid®m@g 2.5 mmol, 1.0 equiv.) to afford the product

IH NMR (400 MHz, CDC¥) U 8J.=0G.8 Hz( 18), 7.23 (d] = 7.8 Hz, 1H), 6.43 (s, 1H), 4.02 @z 10.5 Hz,

1H), 2.54 (s, 3H), 2.05 (dd,= 12.8, 4.4 Hz, 2H), 1.7 (df,= 13.3, 4.2 Hz, 2H), 1.66 1.57 (m, 1H), 1.49 1.34

(m, 2H), 1.33 1.15 (m, 3H).

BCNMR (101MHz,CDCY§) U 163.9, 161.1, 146.1, 140.3, 128.5, 1
HRM$ ESI +) (nmkta)cdikvEie®P.2E3.;11f0@6BMd:1101

St
N &
Cl

2 ,-d6i c hN-oy ©l ohexyl i ®dPiyceoptairneadmi adcec or d i-chigc htloor @GP 23 o hr o mt
48mg 2.5 mmol , 1.0 equiv.) to afford the product as

IH NMR (400 MHz,CDC}) © 7. 55 6, §H), 3.99H3.82 (m6 1H), 8.04(1.96 (m, 2H), 1.77 (dt) =

13.5, 3.8 Hz, 2H), 1.681.60 (m, 1H), 1.47 1.34 (m, 2H), 1.33 1.13 (m, 3H).

13C NMR (101 MHz, CDC}) a 162. 3, 151. 5, 147. 6, 120. 8, 49. 6, 33
HRM$ ESI +) (nmta) cd{pMERNPO, C273. 0565; found: 273.0562.

e
g
O
N-cycl ohexy-2 Hpeytribanay 6 o g(a2nP)depar ed accordi ng2 gy r&am2 fr
carboxy3amg az.i%® rmol ,afif.o0d de g thiev.p)rotduct as a white s

IH NMR (400 MHz, CDC}) U 5J=8.B Hz( 1), 4.01 3.9 (m, 2H), 3.81 3.63 (m, 1H), 3.35 (td] = 11.5,

2.6 Hz, 2H), 2.26 (ttJ = 11.1, 4.3 Hz, 1H), 1.891.82 (m, 2H), 1.81 1.62 (m, 6H), 1.59 1.54 (m, 1H), 1.37

1.23 (m, 2H), 1.18 1.01 (m, 3H).

3CNMR (101MHz,CDCY§) U 173.4, 67.3, 48.0, 42.3, 33.2, 29.4,
HRM$ ESI +) ( mkta) cdibvk@Pp12.065]1 f 2121653

O

Me/\/\/\)LH

N-(t et r-aHpyydrilagnl ) oct 4 2 @niedbear ed according t7@1GPY,f r7®M a
5. ththol , 1.0 equiv.) to afford the product as a whit

H NMR4OO MHRU EiBCHM, (1LH)I3.8809m, 3IH)1137462(2dHz, 21
= 7.8 Hzil2#H3 ,(rm,i921)6, (Im,66&JH) 1216441Qq0,i1424 K, BH
0.82=(6.5 Hz, 3H).

CNMR (101MHz,CDCY§) U4 172.6, 66.9, 45.6, 37.1, 33.4, 31.8,
HRM$ GEI +) (m/*zhi cdMbB®r 28 8. 196848 . If DaIIn.d :

e
MLH
N-cycl ohexryd mici®®y epar ed accor d7-enrgo it oy 1aGcPiz2dgf,(r & in9rooant,. , 5
1.0 equiv.) to afford the product as a white solid |
H NMR (400 MHz, CDC#) U 5 .J% 86.9(16.4 6.6 Hz, 1H), 5.31 (s, 1H), 5i02.95 (m, 1H), 4.95 4.89

(m, 1H), 3.83 3.69 (m, 1H), 2.13 (t) = 7.6 Hz, 2H), 2.08 1.99 (m, 2H), 1.95 1.86 (m, 2H), 1.74 1.65 (m,
2H), 1.65i 1.56 (m,3H), 1.43i 1.28 (m,6H), 1.20i 1.06 (m,3H).

AT



13C NMR (101 MHz, CDCY) 11172.2, 139.0, 114.5, 48.2, 37.1, 33.7, 33.4, 28.8, 28.7, 25.8, 25.7, 25.0.
HRMS$ GEI +) (m/*zhal cdMkB®r XT24.2014; found: 224.2016.

1,
///\/\)LH
N-cycl oheyylahmg giliey epared acc
90% Wt , 1.0 equiv.) to aff

Qo

or doynwgot o7 B 2ndg ,( oL menpllt,, 5
or the product as a pale
IH NMR400 MHzl, 5CDBCAs( 1L1H)67 3( @3 2LH)L, (2n,254H)8, (Im,963H) ,
i1.66 (m,ildaH)l, (Im,643 )0, (Im,42 H)3, (Imn,2 13 H) .

'€ NMRLO1 MH®G <LpDCI7, 84.3, 68.7, 48.3, 36.5,
HRM$ GEI +) (m/'zal cdMbHWPr 208. 1701; found: 208.

QA0
\

N N

N-cycl oR(edxdll uor o-p hdxmldi3gt dbenizati eegared accor dibng

(21l uor oph®dnxdald)3g kbpelnzoi c acid (284 mg, 1.00 mmol)
solid (256 mg, 70%).

33. 4,
1711

t o
t o

IHNMR (400 MHz, CDCY) U 8. 45 ( 3s7.8H# JH), 8.82.(t2=97.6 Ha) 1H), 8.00 (d] = 7.8 Hz,
1H), 7.65i 7.52 (m, 2H), 7.39 7.28 (m, 2H), 6.14 (d] = 8.1 Hz, 1H), 4.06 3.91 (m, 1H), 2.07 (d] = 12.1 Hz,
2H), 1.83i 1.75 (m, 2H), 1.74 1.63 (m, 1H), 1.50 1.36 (m, 2H), 1.34 1.16 (m, 3H).

1€ NMRLO1 MH2Ul7R2@OE44Hz)1 68 . 3,160196d3 = 260.8Hz), 1 3F.9@d,)=8.7
Hz),131.1, 130.5, 13p12449,dJ%2DHz)517.3(d220.9Hz), 112.8 (dJ4 11.5 Hz),
49.1, 33.4, 25.7, 25.1.

19 NMR (282 MHz, CDC}) -1i08.18.

HRMS (ESI+) (m/z): [M+H]* calcd. forCaiHa0FNsO2, 366.1618 found:366.16B.

HSCYN o)
/
%"

N-cyclohexyl4-(5-methyt1,2,40xadiazot3-yl)benzamide(2u). Prepared according t6P2 from 4-(5-methyt
1,2,4oxadiazoi3-yl)benzoic acid (408 mg, 2.0 mmol, 1.0 equiv.).
N.B.For the workup HCI 0.2 M instead of 1.0 M was used. Isolated as a pale brown solid (413 mg, 72% vyield).

H NMR (400 MHz, CDCY) U i 8.081(rB, 2H), 7.92 7.82 (m, 2H), 6.03 (d] = 8.0 Hz, 1H), 3.99 (ddf] =

14.8, 10.8, 5.6 Hz, 1H), 2.67 (s, 3H), 2i08.00 (m, 2H), 1.81 1.72 (m,2H), 1.72i 1.65 (m,1H), 1.517 1.36 (m,

2H), 1.32i 1.14 (m,3H).

1€ NMRLO1 MH3UG <CTDTI! 0, 167. 9, 165. 9, 137.5,1229. 5, 12
HRMS (ESI+) (m/z): [M+H] calcd. for GeH1aN3O2, 286.1556; found: 286.1567.

L O
Y@XH
IN\
N
\ N‘
Me

-

N-cyclohexyt4-(4-methyt4H-1,2,4triazol-3-yl)benzamid€2v). Prepared according @P2from 4-(4-methyt4H-
1,2,4triazol3-yl)benzoic acid (305 mg, 1.50 mmol, 1.0 equiv.).
N.B.For the workup HCI 0.2 M instead of 1.0 M was used. Isolated as a pale yellow solid (211 mg, 50% yield).

IHNMR (400 MHz,CDC§) U 8. 18 1i(7.8L(m, 2HY,)7.70 763 (B12H), 6.45 (d] = 8.1 Hz, 1H), 4.04

i 3.91 (m, 1H), 3.75 (s, 3H), 2.081.97 (m,2H), 1.76 (dtJ = 13.2, 3.6 Hz, 2H), 1.601.61 (m, 1H), 1.47 1.35

(m, 2H), 1.34 1.19 (m, 3H).

3CNMR (101 MHz,CDCY) U 165.9, 153.6, 145.6, 136.8, 129.1, 1
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N NH

|

Me
N-cyclohexyl4-methoxy3-(1-methyl-1H-pyrazol5-yl)benzamide (22). Prepared according t@&P2 from 4
methoxy3-(1-methyt1H-pyrazot5-yl)benzoic acid (348 mg, 1.50 mmolQZkquiv.).
N.B.For the workup HCI 0.2 M instead of 1.0 M was used. Tdnedesolid was trituratedim 2 0: 1 hept ane
acetat e mi xt usolae trepnoductfas alwhite soldd2 nigp64% yield).

IH NMR (400 MHz, CDC}) 0 i 7.849m, 1H), 7.6% 7.60 (m, 1H), 7.60 7.50 (m,1H), 7.01 (d,J = 8.7 Hz,

1H), 6.29i 6.24 (m, 1H), 5.93 (d] = 7.9 Hz, 1H), 4.02 3.93 (m, 1H), 3.87 (s, 3H), 3.70 (s, 3H), 2i0Z.98 (m,

2H), 1.80i 1.70 (m,3H), 1.70i 1.60 (m, 1H), 1.42 (gl = 12.5 Hz, 2H), 1.28 1.12 (m,2H).

3C NMR (101 MHz,CDC}) U 165. 6, 159. 4, 139. 5, 138. 5, 130. 4,
37.3,33.4,25.7, 25.1.

HRMS (ESI+) (m/z): [M+H] calcd. for GsH23Nz02, 314.1869; found: 314.1868.

U\©)LHO

N-cyclohexyt3-(1,3,40xadiazot2-yl)benzamide(2ag). Prepared according to GP2 frodA(1,3,40xadiazol2-
yhbenzoic acid (285 mg, 1.50 mmol, 1.0 equiv.).
N.B.For the workup HCI 0.2 M instead of 1.0 M was used. Isolated as a white solid (346 mg, 85% yield).

'HNMR (400 MHz,CDC4) U 8. 50 ( 951.810:6)Hz, 1H9, 8.493ddd~t74,,1.7, 1.2 Hz, 1H), 8.00
(ddd,J=17.8, 1.8, 1.2 Hz, 1H), 7.61 (td~= 7.8, 0.6 Hz, 1H), 6.07 (d,= 7.8 Hz, 1H), 4.01 (dddd,= 14.7, 10.7,

7.9, 3.9 Hz, 1H), 2.1D 2.02 (m, 2H), 1.83 1.74 (m, 2H), 1.73 1.63 (m, 1H), 1.54 1.37 (m, 2H), 1.34 1.15

(m, 3H).

'€ NMRLO1 MH34G Cr®O®EI3, 164.3, 153.0, 136.3, 130.9, 12¢
HRMS (ESI+) (m/z): [M+H] calcd. for GsH17N3O2, 272.1399; found272.1400

3 @ﬁmo

N\
Me\/\N,S\\O

Me
N-cycl oR(eN:gN propy!l sul f a2ndPlr elpanzamiadée oodi pgober2@Pi d
mg 1.50 mmol, 1.0 equiv.) to afford the product as

IH NMR (400 MHz, CDC§) U i 7.798M, 2H), 7.73 (d] = 8.5 Hz, 2H), 6.42 (d] = 8.0 Hz, 1H), 3.99 3.85

(m, 1H), 3.09 2.97 (m, 4H), 2.06 1.92 (m, 2H), 1.74 (dt] = 13.3, 3.8 Hz, 2H), 1.661.58 (m, 1H), 1.55 1.44

(m, 4H), 1.4% 1.09 (m, 5H), 0.83 () = 7.4 Hz, 6H).

13C NMR (101 MHz, CDC}) a4 165. 5, 142. 4, 138. 8, 127. 8, 127. 1, 5
HRM$ ESI +) (nmkta) cdf{bv@&p, C367. 2055; found: 367.2050.



0

C'\/\)LH/\/\Cl

4chl-b(&hl oropr opyl()3bbuptreerpaamieddle accor di nghltoo opGP3py If a
hydrocBI5dr imgemmd2l.,751. 1 -egubowvopuwado®Wl &hl50 rmnbd ,( 228 @
afford the product mgs &8pdle brown solid (436

IH NMR (400 MHz, CDCY) (400 MHz, CDCY) & 5. 8 9 i(35Q (m,4H))3,49 B34 617 2H), 2.36 (1,
J=7.0 Hz, 2H), 2.11 (] = 5.8 Hz, 2H), 2.05 1.93 (m, 2H).
13C NMR (101 MHz, CDC§) U 2, #476242.61, 37.1, 33.2, 22282,

oL ST

met h-€£ hlBorobutanamilday by &Ig dPxeexpaareed according -4 o0 GP3
ami nocycl ohexanecar®»3Xymgnme2l hysdr dclelqbovddueadowl ch
OL 2.5 mmol , 1.0 equiv.) to afford the product as a

IH NMR (400 MHz, CDC}) U i 5.313n8 1H), 3.78 3.70 (m, 1H), 3.66 (s, 3H), 3.60 {t= 6.1 Hz, 2H), 2.32

(t, J= 7.1 Hz, 2H), 2.28 2.16 (m, 1H), 2.15 1.96 (m, 6H), 1.62 1.47 (m, 2H), 1.25 0.94 (m, 2H).

BCNMR (101MHz,CcDCYy) U 175.8, 171.1, 51.8, 47.9, 44.7, 42.5
HRMS (ESI+) (m/z): [M+H]* calcd. for GaHaoCINOs, 262.1210found: 262.1216

o/(\)o

CI/\/\)LH

Schl-b obetr-2aHyydrvagnl ) pent ahagnyPdepar ed according- to
ami not et r a2mysd rOdmmada,v 8(. 1 -elgluda wvoyalaedoOd! 2Z.hd ommallie,v .(33.2C
to afford the product as a white solid (401 mg, 74%

IH NMR (400 MHz, CDC}) U i 5.475r8, 1H), 4.04 3.88 (m, 3H), 3.56 3.49 (m, 2H), 3.44 (td) = 11.7,

2.1 Hz, 2H), 2.27 2.13 (m, 2H), 1.86 (ddd,= 12.6, 4.4, 2.2 Hz, 2H), 1.79 (s, 4H), 1151.33 (m, 2H).

BCNMR (101MHz,CDCY) G 171.7, 66.9, 45.7, 44.7, 35.9, 33. 3,
HRMS (ESI+) (m/z): [M+H]* calcd. for GoH1sCINO,, 220.1104 found:220.1103

C|/\/\)LH/\/\©

Schi-b{(®henyl propyl()3dPg retpaan eendi dec cor-gdhh @y t-pa nspBdens (rdlm 3
2. Mol , 1.1 ehbuobvoyabhedo®Pl, @hbommbe , ( A9D equi v. ) t
colorless oil (495 mg, 78%) .

IH NMR (300 MHz, CDC¥) & i 7.23316, 2H), 7.23 7.14 (m, 3H), 5.47 5.29 (m, 1H), 3.54 () = 6.2 Hz,

2H), 3.34i 3.25 (m, 2H), 2.69 2.62 (m, 2H), 2.20 2.11 (m, 2H), 1.92 1.65 (m, 6H).

BCNMR (101MHz,CDCY§) U 172.5, 141.5, 128.5, 128.4, 126.1, 4
HRMS (ESI+) (m/z): [M+H]* calcd. for GaHz0CIN, 254.1312 found: 254.1316



112 Charactercamapo ®ohdHekcmi des varying amine

ac)
N-(Zfnet#Hl-phenyl propyl ) dpBlrLepaerxadamcnoerldgds5ig,mg®. LGP Smrha lo,n
equi v. ). Purified via flash column chromatography o
as a colorless oil (45 mg, 78% yield).
Characterization data ®re in accordance with litera

IH NMR (400 MHz, CDC) & i 7.283m, 2H), 7.28 7.20 (m,3H), 3.47 (d,J = 6.9 Hz, 1H), 2.20 (tt} = 9.8,

3.5 Hz, 1H), 2.01 1.93 (m, 1H), 1.88 1.75 (m,J = 6.8 Hz, 1H), 1.73 1.59 (m,3H), 1.58i 1.49 (m, 1H), 1.31

1.21 (m, 1H), 1.19 0.99 (m,5H), 0.96 (d,J = 6.7 Hz, 3H), 0.74 (d] = 6.8 Hz, 3H).

3CNMR (10LMHz,CDC¥ o 144.1, 128.0, 128.0, 126.6, 66.0, 53

0

N-( - et-l:l-phenylpropyl)c(@cPIrcehnapteainaarﬁ(fmeﬂatfsng,mg(b.ZGEP mmo | ,
equiv.). Purified via flash column chromatography on
to afford the product as a colorless oil (34 mg, 55

IH NMR400 MHZ2, 7CTBG 7 (m,i72H)7 (7m,243#)7. G. iZHH , (@, 5
1H) ,i2.DD (m|12I—1)32I-(1m,791J:966.(7d,Hz, JSHB, 7TOHZ3 GBH) .

1& NMRLO1 MHZ2Ul4cDC3, 128.0, 128.0, 126.7, 66.5, 55.7,
19. 8.

HRM$ GEI +) (m/*zhl cdMhMor246. 2222; found: 246.2230.

Me Me o
SR

N-(2netfA-ghenyl propy2IHp v edanna iiffeBr epar ed a &€ o ddfp b g mg0o 2GP
mmo | , 1.0 egqufilvagh dalrimn edhrnwamatography on silica
triethylamine) to afford the product as a colorl ess

B8
HZ

H NMR4AOO MHRPU7.CEBCI27 (m,i72H)0, (7m,28 H)9, (4m,032H)6. B.HZ,
1H), 3J=2511.q6d,, 2. 42H27 @n)i,11EB)555Im,PHlL H)1, (Im,BBL K1, (Im,6
1H),i1.25 (m, 3H)6. ®.HW6, (IHP, 7T0HZ3 BH) .

13C NMR (101 MHz, CDC}) a 143. 6, 128. 1, 128. 0, 126. 8, 67. 1, 6 6
HRM$ GEI +) (m/*zal cdMbBP,r 234.1858; found: 234.1856.

Me Me F
©I” :
4 -di f I-NroEnet A-gheny |l propylamiy@ecePorereaared achdorddd6rog,migo GF

0.25 mmol , 1.0 equiv.). Purified via flash column c
vol % triethylamine) to afford the product as a col ol

IH NMR (400 MHz, CDC§) U i 7.283rB, 2H), 7.27 7.20 (m, 3H), 3.37 (d] = 7.1 Hz, 1H), 2.45 2.34 (m,
1H), 2.16i 1.95 (M,2H), 1.947 1.84 (m, 1H), 1.83 1.75 (m, 1H), 1.74 1.56 (m,3H), 1.51i 1.37 (m, 2H), 1.33
i 1.12 (m,1H), 0.98 (dJ = 6.7 Hz, 3H), 0.74 (d] = 6.7 Hz, 3H).



1€ NMR101 MH2U14L£DCI, 128. A2B(ILP=7.2840 .68 6t529),,581870=0Q4, 9,
24. 33Hz35(24.20H29)(4.,9 HZ¥F, 42p. HZ2)9, 19. 8.

19%F NMR (282 MHz, CDC}) -95.98 (d,J = 233.9 Hz);98.07 (d,J = 235.0 Hz).

HRMS GEI +) (m/*zhal cldiMbBo,r 2668. 1877; found: 268.1878.

o)
Me Me/O)LOMe
e

met h-y fne4 A-phenyl propyl ) a-mcaoboOyPadbpxmaent achdaordda ng t
65 ,mgOmn2o5 , 1.0 equi v. ). Purified via flash column c
0.5 vol % triethylamine) to afford the product as a

IH NMR4OO MHU7 .BBECI27 (m,i72H)8, (M, 28H), 3=67. sHz 3HIH)
i2.14 (m,i22H)5 (2n, 14 )7, (In, PB4 )1, (Im,#CGR )6, (In,1R@+H)6. M. 9
Hz, 3H)J=06.72 Ha, 3H).

& NMR101 MHZul17T®OCl5, 143.7, 128.1, 127.9, 126.8, 66
27.8, 19.9, 19.6.

HRM$ GEI +) (m/*zhl cdMhB®r 2000.2120; found: 290.2122.

N-(2ZnetfA-ghenyl-ptpoplpghyl sul f-Banmil R(edNhd eorriopimmtptf &ny | pr opan
lami 6&.®r epared accor di 8%g ,t 00 .GP55 nfinmool m 1.0 equiv.).
chromatography on silica gel (from Pentane: Ethyl Ac:¢
67% yield).

IH NMR (400 MHz, CDCY) U i 7.674m, 2H), 7.59 7.51 (m, 1H), 7.49 (dd) = 8.2, 6.6 Hz, 2H), 7.25 (id,

= 6.5, 2.4 Hz, 2H), 7.2B7.12 (m, 3H), 3.64 3.50 (m, 2H), 3.34 (d] = 7.0 Hz, 1H), 2.31 (qd] = 10.9, 3.0 Hz,

2H), 2.16 (ddd,] = 9.8, 6.0, 3.9 Hz, 1H), 1.95 (dd= 12.8, 3.8 Hz, 1H), 1.70 (ddd= 16.2, 11.4, 5.8 Hz, 2H),

1.461 1.31 (m, 2H), 1.27 1.19 (m, 1H), 0.89 (d] = 6.6 Hz, 3H), 0.68 (d] = 6.7 Hz, 3H).

3CNMR (101 MHz,CDCY) U 143.3, 136.2, 132.7, 129.0, 128.1, 1
33.1,31.1, 19.7, 19.7.

HRM$ ESI +) (mkta)cdip@&p, C373. 1980L94d.und: 37

lbenk-ymetHd-ghenyl propdadmiphepRrd mddmed accorldg g ,t o0 . 56
mmo | , 1.0 equiv.). Purified via fQiasdetcmdna mao:ch) otma
product as a colorless oil (48 mg, 60% yield).

'H NMR (400 MHz, CDC4§) U 1 7.163r8, 10H), 3.47 (s, 2H), 3.38 @@= 7.0 Hz, 1H), 2.86 2.69 (m, 2H),
2.267 2.16 (m, 1H), 1.93 () = 12.5 Hz, 3H), 1.76 (h, 1H), 1.671.59 (m, 1H), 1.47 1.28 (m, 2H), 0.91 (d] =

6.6 Hz, 3H), 0.68 (d] = 6.7 Hz, 3H)NH not visible

3C NMR (101 MHz,CDC}) U 14 3. 6,128143128.15128.01 12R4, 6.8, 66.0, 63.0, 52.3, 52.0, 51.3,
34.8, 33.5, 31.6, 19.8, 19.8.

HRM$ ESI +) (nmkta) cdfibiMdY3 3. 2487; found: 323.2490.



Me Me

A

epared adtoddi# bgmylo 2GP mmol ,
ash col Amretahreo @dt dgr &p by von
a colorless oil (29 mg, 60

N-i sop2ometyfi-phenyl fpampi@@Pr
equi v. ). Purified via fl
to afford the product as

IH NMR4OO MHRU7.CAECI27 ( m,i72H)5 (7Tm,253H)7. B.HD, (HHP, 22. 5
Hz, 1H)J= 16.871 MA#B.1HI ,(0m,98&=H)E, 1 Hz, JZHP, 50H95 J6H),
= 6.7 Hz, 3H).

13C NMR (101 MHz, CDC}) ua 143. 8, 128. 0, 128. 0, 126. 7, 66. 7, 45
HRM$ GEIl +) (m/*zhi cdMiBjorl 2. olu7n5d2; 192 . 1747.
Me_Me
H/\/\/\Me

N-(net#d-pheny !l pr olpaymi)fheeHKraenpar ed acbhforddifsig,mgd. ¥ mmol ,
equiv.). Purified via flash col Aortahreo Bdt dgr &phy vonh
to afford the product as a colorless oil (37 mg, 64

H NMR400 MHZU7.CDRCI27 (m,i7
Hz, 2Hi)1. 810. 9(1m, 1H), 11583
0.86=(&.,8 Hz, IJ83HH, 7T0HZ4 8
'€ NMRLO1 MH3Z4l43DC3, 128.2, 128.0, 126.8, 69.9, 48. 2,
HRMS GEI +) (m/*zhal cdiMbHMlor234. 2222; found: 234.2220.

2H)9, (7m,273H)6. B.RD, JHH], 22. ¢
3(bm,isl2 HOIZH)(Im, 29636 6. ® . 87, (3
o) .

2metH-pheNy P henyl pr o-pymi)pePp.apared accor djiérOg ,ntgd . BP5
mmo | , 1.0 equiv.). Purified via flash column chr oma
triethylamine) to afford the produ as a colorl ess

H NMR40O MH@u7.coxl22 (m, 7H), 7J=166.(9m,Hz3H)1H23,.(322. 7(BdH
2.47 (m,7112H)5 (Im,9 8L H)4, (Im,8#2H)8, (Im,3AH)6. 0.HWAB, g3H), O
6.7 Hz, 3H).

3C NMR (101 MHz, CDC}) 14R.8, 142.4,128.5, 128.4, 128.2, 128.1, 126.9, 125.8, 69.7, 47.5, 34.4, 33.7, 31.8,
19.9, 19.5.

HRMS (GC-FI+) (m/z): [M+H]* calcd. for GeH2sN, 268.2065; found: 268.2063.

Me Me

0
o~

et h-y tn2e7t -y heny |l pr opy !l ) aimpPhroe)phaerpet da naodectioet Bid S gmgd o 26 P mmo |

1.0 equiv.). Purified via flash <column <chromatogr a

triethylamine) to afford the product as a colorl ess

H NMR4AOO MHRU7.CERCI27 (m,i72H)9, (7m,253H)7. ¥ .HA, (HHPB, 93 . 2
Hz, 1H)J= 27..315 Hzt,,J2 H) . 5 2H2{51 .AH9, , ( i 2B6)2, (Im,71 )6, (In,5
3H),il.B2 (m, JH)G§. O.H5B, (IHH, SOHZ3 GH) .

1€ NMRLO1 MH34l1 7aDQ, 143. 3, 128. 1, 128. 0, 126. 8, 69. 9
19. 9, 19. 6, 14. 4.

HRM$ GEI +) (m/*zhal cdMktl®r 306. 2433; found: 306.2422.

S53



et h-y Fn2e3t A-gheny | propyl ) a(npFhroe ppa rogpda naodactoed fibi5n gn gdmorPos P
1.0 equiv.). Purified via flash column chromatogra
triethylamine) to afford the product as a colorl ess

IH NMR (400 MHz, CDCY) U i 7.273r8,2H), 7.27i 7.19 (m,3H), 4.13 (q.J = 7.2 Hz, 2H), 3.31 (d] = 6.9

Hz, 1H), 2.65 (tJ = 6.3 Hz, 2H), 2.51 2.34 (m, 2H), 1.90 1.71 (m,2H), 1.29i 1.21 (m,3H), 0.96 (d,J = 6.6

Hz, 3H), 0.73 (dJ = 6.6 Hz, 3H).

BCNMR (101MHz,CDCY) U 173.2, 143.0, 128.1, 128.1, 126.9, 6
HRM$ GEI +) (m/*zhi cdMh®®r 2660. 1807; found: 250.1800.

Me Me

©IH/\/\CI

N-(8hl or o-pmetptrg heny | pramip@adP)r epared accordmnggt o0 GP5
mmol , 1.0 equiv.). Purified via flash column chr omat
to afford the product as a colorless oil (37 mg, 65

IH NMR (400MHz, CDCk) & i 7.2038, 5H), 3.69 3.51 (m, 2H), 3.31 (d] = 6.9 Hz, 1H), 2.61 2.48 (m,

2H), 1.92i 1.80 (m, 3H)1.46 (s, 1H)0.98 (d,J = 6.6 Hz, 3H), 0.76 (d] = 6.7 Hz, 3H).

13CNMR (101MHz,CDC¥) 4 143.0, 128.1, 128.0, 126.9, 69.7, 44
HRM$ ESI +) (nmka) cd{fM&ldy, C226. 1363; found: 226.1359.

Me Me

Ny

4,4 4trifluoro -N-(2-methyt1-phenylpropyl)butanl-amine(18).Pr epar ed a &t odod@dmg ©0o 26P
mmo | , 1.0 equiv.). Purified via flash column c¢chr oma
95: 5 to 50:50) tpauef bod® ol Wireldd)ct as a

IH NMR (400 MHz, CDC§) U i 7.2438, 2H), 7.24 7.15 (m, 3H), 3.24 (d] = 7.0 Hz, 1H), 2.50 2.32 (m,
2H), 2.23i 1.94 (m,2H), 1.88i 1.72 (m,J = 6.8 Hz, 1H), 1.67 1.56 (m, 2H), 1.254F s, 1H), 0.94 (d,J = 6.7 Hz,
3H), 0.71 (dJ = 6.8 Hz, 3H).

3C NMR (101 MHz, CDC4) U 128.3,.128.0127.5 (q.J = 275.0 Hz) 126.9, 69.6, 46.5, 34.81.8 (q,J =
28.7 Hz) 22.8 (q,J = 2.8 Hz) 19.8, 19.6.

%F NMR (376 MHz, CDC}) -66.4.

HRMS (ESI+) (m/z): [M+H] calcd. for G4H20FsN, 260.1626; found: 260.1627.

Me Me F
Ny
N

N-(2 3dBfl uorocye2imel fitghlengtl hplojp@®Pr epar ed acd omdoi ng t
60 ,mg0.25 mmol , 1.0 equiv.). Purified via flash c
Heptane: Et hyl Acetate 95:5 to 50:50) to afford the |

IH NMR (400 MHz, CDC}) U i 7.253n, 2H), 7.24 7.17 (m, 3H), 3.25 (d] = 6.9 Hz, 1H), 2.65 2.46 (m,
2H), 2.40i 2.25 (m, 2H), 2.18 1.97 (m, 3H), 1.87 1.73 (m,J = 6.8 Hz, 1H), 1.65 1.51 (m, 2H), 1.324's, 1H),
0.93 (d,J = 6.7 Hz, 3H), 0.72 (d] = 6.8 Hz, 3H).

3CNMR (101 MHz, CDC) G 143. 1, 12306 (Hd J=288, 2.3 H269.9 469409 (dd,J

=21.8, 8.8 Hz)407 (dd,J = 21.0, 9.6 Hz)36817 36.6 (M) 3452 H( dd=, 12 . 5,198 1905 Hz) ,
19 NMR (376 MHz, CDC}) -82.09 (dJ = 192.1 Hz);95.39 (dJ = 192.4 Hz).

S5 4



HRM$ ESI +) (mkta) cd{kiMM)y 2068. 1877; found: 268.1881.

Me Me/\/©/ol
©I”
N-(£ hl oropRenee filghleny | -p-a mip@d®Py epared accorlg{iéndg, t 0. GB6

mmol , 1.0 equiv.). Purified via flash column chr omat
to afford the product as a colorless oil (38 mg, 53

IH NMR (300 MHz, CDCY) 1§ i 7.193r8,7H), 7.18i 7.04 (m, 2H), 3.35 (d] = 7.0 Hz, 1H), 2.80 2.61 (m,
4H), 1.86 (h,]) = 6.8 Hz, 1H)1.31 (s, 1H)0.96 (d,J = 6.7 Hz, 3H), 0.75 (d] = 6.8 Hz, 3H).

BCNMR (75 MHz,CDCk) U4 143.0, 138.9, 131.9, 130.2, 128.5, 1
19.5.

HRM$ ESI +) (mkta)cd{kM@&ld¥, C288. 1502; found: 288.1506.

Me Me
1)
~
H Br
N-(2-(2-bromopyridin4-yl)ethyl}-2-methyt1-phenylpropanl-amine (21). Pr e par ed ac6cforrddmy ng t
(76 ,mg0. 25 mmol Purli fOi eedquviva ) fl ash <column <c¢chromatog
Heptane: Et hyl Acetate 90: 10 to 50:50) to afford the

IH NMR (400 MHz, CDC}) & 8J=5.9 Hz( 1H), 7.31 7.25 (m, 3H), 7.23 7.18 (m, 1H), 7.18 7.13 (m,

2H), 7.00 (ddJ = 5.1, 1.5 Hz, 1H), 3.26 (d,= 7.0 Hz, 1H), 2.71 2.59 (m, 4H), 1.8% 1.72 (m,J = 6.8 Hz, 1H),

1.307 1.18 (m, 1H), 0.91 (d] = 6.7 Hz, 3H), 0.69 (d] = 6.8 Hz, 3H).

13C NMR (101 MHz, CDC}) a 152. 9, 149. 9, 142. 7, 142. 5, 128. 4, 1
198, 19.6.

HRMS (ESI+) (m/z): [M+H] calcd. for G/H21BrN2, 333.0966; found: 333.0971.

Me Me/O
MeX@I
Me'
Me

N-(LT4t-but yl )-prhetnty)pr opy !l ) d Y& )roehpeaxraenda md cnceo rAdd 6ngg t o G
0.25 mmol , 1.0 equiv.). Purified via fI|Acseht actoel udrn: Ic
afford the product as a colorless oil (39 mg, 54% vy

IH NMR (400 MHz, CDC}Y) & 7J.=3.8 Hz( 2#), 7.13 (d] = 8.3 Hz, 2H), 3.43 (d] = 6.8 Hz, 1H), 2.20 (i,

J=9.9, 3.6 Hz, 1H), 1.991.90 (m, 1H), 1.86 1.73 (m,J = 6.8 Hz, 1H), 1.70 1.59 (m, 3H), 1.55 1.45 (m, 1H),

1.32 (s, 9H), 1.19 0.97 (m, 6H), 0.93 (d] = 6.7 Hz, 3H), 0.73 (d] = 6.8 Hz, 3H).

BCNMR (10L1MHz,CDCY) o 149.2, 140.9, 127.5, 124.8, @595, 53
19.8, 19.8.

HRM$ ESI +) (nmka)cdfbfMedy28&8.2691; found: 288.2691.

Me :D
o7 :

N-(L4net hoxy-phetntyy Dpropyl ) PIrelpeax ardamaidit® @ t5 & gmdgldo 2GP
mmol ,eqlu.iO/ . ) . Purified via flash column chromatogr ap
triethylamine) to afford the product as a colorl ess



'H NMR40OO MHRG7 .AmmECI11 (m,i62H)7, (n,92H), 3=8®. §sHz 3H)H)
i2.07 (m,i111)8, (In,01A )8, (Im,B815 )8, (Im, 93H),-11251(|(ns,1EH)—I)
i12.01 (m, B8H)6. 0.1, (81HH, 60HZ1 Qd) .
'€ NMRLO1 MH3u158C4, 136.0, 128.9, 113.3, 65.4, 55. 3,
19. 6.
HRM$ GEI +) (m/*zal cdMbHWPr 262.2171; found: 262.2179.
Me Me/O
@I”
FsCS
N-(fetH-¢y4 (trifluoromethyl)thio)pPph®Phgbppedpyrlcrxoydl omlge
2((7n6g 0.25 mmol , 1.0 equiv.). Purified via flash co
30:1) to afford the product as a colorless oil (50

IH NMR (400 MHz, CDC) U 7J=58D HZ, 2H), 7.32 (dJ = 8.2 Hz, 2H), 3.52 (d] = 6.7 Hz, 1H), 2.14
(ddd,J = 9.9, 6.4, 3.5 Hz, 1H), 1.93 (@= 12.7 Hz, 1H), 1.83 1.74 (m, 1H), 1.67 1.61 (m, 3H), 1.55 1.49 (m,

1H), 1.30 (s, 1H), 1.12 0.95 (m, 5H), 0.92 (d] = 6.7 Hz, 3H), 0.74 (d] = 6.8 Hz, 3H).

BCNMR (101 MHz,CDCY) U 147. 8, JE306.3Hz), 129.2 922(@,J {26 Hz), 65.7, 53.9, 35.1,

34.8, 33.0, 26.3, 25.3, 24.9, 19.6, 19.5.

19F NMR (282 MHz, CDC}) -42.94.

HRM$ ESI +) (mkta)cd{MEM$, C332.1660; found: 332.1650.

Me :e/o
Br” :

N-(LDromopimayhyl propyl ) € &lroehpeaxraenda naicnceo r2ddi T2g t®m. 2G8P 5
mmol , 1.0 equiv.). Purified via flash column chromat
to afford the product as a colorless oil (40 mg, 52

IH NMR (400 MHz, CDC}) U 7J=B.0 Hz( aH), 7.34 7.29 (m, 2H), 3.52 (d] = 6.7 Hz, 1H), 2.20 2.08

(m, 1H), 1.93 (dJ = 12.7 Hz, 1H), 1.87 1.72 (m,J = 6.8 Hz, 1H), 1.70 1.57 (m, 3H), 1.57 1.46 (m, 1H), 1.35

i 1.27 (m,1H), 1.19i 0.95 (m,5H), 0.92 (d,J = 6.7 Hz, 3H), 0.74 (d] = 6.8 Hz, 3H).

13C NMR (101 MHz, CDC#) 11143.3, 131.1, 129.8, 120.2, 65.5, 53.8, 35.1, 34.7, 33.0, 26.3, 25.3, 24.9, 19.7, 19.5.
HRM$ ESI +) (nmta)cd{Hv@dy3x0. 1170; found: 310.1165.

©IO

met h-gyL c¢cl ohg-2md tamy Inpr op@yYPhbemamownad e a c5d o rddg6 b g, mglh. 2GP
mmo | , 1.0 equiv.). Purified via flash column chr oma
triethylamine) to afford the product as a colorl ess

H NMR (300 MHz, CDC}) 11 7.97 (d,J = 8.3 Hz, 2H), 7.32 (d] = 8.3 Hz, 2H), 3.90 (s, 3H), 3.52 (#l= 6.8 Hz,

1H), 2.17i 2.07 (m, 1H), 1.92 (d]= 11.0 Hz, 1H), 1.80 (W= 6.7 Hz, 1H), 1.68 1.47 (m, 4H), 1.27 (s, 1H), 1.10
(d,J=9.9 Hz, 5H), 0.93 (d] = 6.7 Hz, 3H)0.72 (d,J = 6.8 Hz, 3H).

3C NMR (101 MHz, CDC#) i 167.4, 150.0, 129.4, 128.6, 128.1, 66.0, 54.0, 52.1, 35.0, 34.7, 33.0, 26.3, 25.3, 24.9,
19.7,19.6.

HRM$ GEI +) (m/*zhal cdMbB@®r 280. 2120; found: 290.2119.



(L cycl ohé2mdtahmy Inpr opyRBPerapanetdr abeo@dbi’/ngmgdo 26P mmo |
1.0 equiv.). Purified via dgé¢lashgradiuenmt cthromaPengt ap
80:20) to afford the product as a pale yellow oil (-

IH NMR (400 MHz, CDC) & i 7.546n4, 2H), 7.41 7.35 (m, 2H), 3.54 (d] = 6.5 Hz, 1H), 2.09 (it = 9.8,

3.6 Hz, 1H), 1.91 (dJ = 12.6 Hz, 1H), 1.86 1.70 (m,J = 6.8 Hz, 1H), 1.70 1.54 (m,3H), 1.567 1.46 (m, 1H),

1.271 1.18 (m, 1H), 1.15 0.93 (m,5H), 0.91 (dJ = 6.7 Hz, 3H), 0.73 (d] = 6.8 Hz, 3H).

& NMRLO1 MH3y TrdTl4, 131.9, 128.8, 119.3, 110.4, 65.
19. 4.

HRM$ ESI +) (mkta)cd{iMidy2%7.2018; found: 257.2016.

o N

cl
2-chloro-5-(1-(cyclohexylamino)2-methylpropyl}N,N-dimethylbenzenesulfonamid@9). Pr e par ed accor |
GBfremgd6 ,mgo. 25 mmol, 1.0 equiv.). Purified via fl asl
Heptane: Et hyl Acetate 95:5 to 60:40) to afford the

IHNMR (400 MHz, CDC}) U 7J.=9.8 Hz( 1dH), 7.47 7.38 (m, 2H), 3.55 (d] = 6.4 Hz, 1H), 2.86 (s, 6H),

2.08 (tt,J = 9.8, 3.5 Hz, 1H), 1.981.85 (m, 1H), 1.82 1.70 (m,J = 6.7 Hz, 1H), 1.69 1.54 (m,3H), 1.50 (dJ

=5.0 Hz, 1H), 1.28 1.19 (m,1H), 1.14i 0.92 (m,5H), 0.89 (dJ = 6.7 Hz, 3H), 0.73 (d] = 6.8 Hz, 3H).

BC NMR (101 MHz,CDCY) U 144. 1, 135. 1, 133.0, 131. 8, 131. 7,
25.2,24.9,19.3, 19.3.

HRMS (ESI+) (m/z): [M+H] calcd. for GsH29CIN2O,S, 373.1717; found: 373.1717.

N-(2-methyt1-(3-morpholino-5-(trifluoromethyl)phenyl)propyl)cyclohexanaming30). Pr epar ed accor c
GBfrem89 ,mgo. 25 mmol, 1.0 equiv.). Purified via fl as|
Heptane: Et hyl Acetate 90:10 to 0:100) to afford the

'H NMR (400 MHz, CDC§) U0 7 J#®& 21, 3.0Hd,,2H), 6.97 (d,= 2.0 Hz, 1H), 3.92 3.82 (m, 4H), 3.49
(d,J=6.6 Hz, 1H), 3.25 3.13 (m, 4H), 2.16 (tt)=9.9, 3.5 Hz, 1H), 1.981.87 (m, 1H), 1.84 1.72 (m,J=6.7

Hz, 1H), 1.721 1.57 (m, 3H), 1.57 1.47 (m, 1H), 1.34 1.25 (m, 1H), 1.21 0.95 (m,5H), 0.92 (d,J = 6.7 Hz,

3H), 0.76 (dJ = 6.8 Hz, 3H).

3C NMR (101 MHz, CDC4) 16 1 . 3 ,1311040Q) = &1.4 Hz), 124.6 (] = 272.5 Hz), 118 (q, J= 1.5 Hz),
1164(q,J=3.9 Hz), 1164 (q,J=3.8Hz)6 6 . 9 ,546.60.,2 ,49. 2, 35.1, 34.8, 33.1,
%F NMR (377 MHz, CDC}) -62.5.

HRMS (ESI+) (m/z): [M+H] calcd. for GiHz1FsN20, 385.2467; found: 385.2474.



:MiIMI)
Mey B F

Me 6

Me Me

N-(1-(2-fluoro-4-(4,4,5,5tetramethyi1,3,2dioxaborolan2-yl)phenyl}2-methylpropyl)cyclohexanamine (31).
Prepared accor2dd hgmglo 26P35mlon gm1. 0 equi v.). Purified
silica gel (gradient from Heptane: Ethyl Acetate 95:
yield).

IH NMR (400 MHz, CDC¥) U 7 JSHA5, {.2dHd, 1H), 7.42 (dd,= 10.7, 1.1 Hz, 1H), 7.32 #,= 7.3 Hz,

1H), 3.83 (dJ=7.2 Hz, 1H), 2.14 (dd§= 9.7, 7.1, 3.6 Hz, 1H), 1.971.80 (m, 2H), 1.70 1.55 (m, 2H), 1.54

1.46 (m, 2H), 1.34 (s, 12H), 1.311.22 (m, 1H), 1.18 0.99 (m, 5H), 0.99 0.94 (m, 3H), 0.79 0.72 (m, 3H).

3C NMR (101 MHz, CDC}) U 1 642448 Hgz)d134.5 (dl=13.6 Hz), 130.2 (d] = 3.1 Hz), 128.8 (d] =
4.7Hz),121.0(d)=214Hz84. 1, 59.1, 54.1, 34.9, 34.2, 32.9, 26.
1B NMR (128 MHz,CDC§) U 3 0. 9 3.

%F NMR (377 MHz, CDC}) -120.2.

HRMS (ESI+) (m/z): [M+H] calcd. for G:H3sBFNO,, 376.2827; found: 376.2825.

Me MeO
N
Jfll H
,
(¢]] N (¢]]

N-(L 2-dbCchl or-3yptgme tdh ynl pr opy |l ) 3yXH roehpeaxraenda ma abcka radtji6r8g t o
mg O0.25 engnwily. )L.. OPuri fied via flash column chromat o¢
afford the product as a pale yellow oil (34 mg, 45%

IH NMR (400 MHz, CDCY) & 7J.=8.8 Hz( 1H), 7.26 (d] = 8.1 Hz, 1H), 4.00 (d] = 5.9 Hz, 1H), 2.07 (i,

J=10.0, 3.7 Hz, 1H), 1.94 (d= 12.8 Hz, 1H)1.91i 1.80 (m, 1H)1.73i 1.48 (m4H), 1.30i 1.07 (m/4H), 1.05

i 0.91 (m, 2H), 0.89 (d] = 6.8 Hz, 6H).

& NMRLO1 MH3U THTI6, 148.0, 140.8, 138.1, 123.1, 60.
18. 1.

HRM$ ESI +) (nmka)cd{ifMgMy 601.1238; found: 301.1241.

Me Me
N
Jfll =
,
Me N Cl

N-(L2hl-6met hyl Bykméit hyl propyl ) ¢ B®Rlyelpax @adamicceo 2&i ng t
&63ng 0.25 mmol, 1.0 equiv.). Purified via flash colu
30:1to 10:1) to afford the product as a colorless o

IH NMR (300 MHz, CDC¥) & 7J=7.0 Hz( 1H), 7.07 (d] = 7.8 Hz, 1H), 3.98 (d] = 6.2 Hz, 1H), 2.51 (s,

3H), 2.12i 2.03 (m, 1H), 2.01 1.91 (m, 1H), 1.85 (h] = 6.7 Hz, 1H), 1.70 1.47 (m, 4H), 1.29 0.97 (m, 6H),

0.90 (d,J = 6.7 Hz, 3H), 0.86 (d] = 6.8 Hz, 3H).

BCNMR (75MHz,CDCy) U 157.0, 150.1, 138.5, 135.5, 122.2, 6
19.9, 18.3.

HRMS$ ESI +) (nmkta)cd{HM@F, C281.1785; found: 281.1789.



Me Me
Cl ,O
N
\Q;[N
N £
Cl

N-(L 2-dbCchl ordyptyme tdh ynl pr opyl ) c(y3c4dPo.beraedmiancec or d21Ing t o
68g 0. 25 mmol, 1.0 equiv.). Purified viaAtkaahecdabDu
O.vbol % triethylamine) to afford the product as a col

IH NMR (400 MHz, CDC§) 0 7. 21 ( 93 6.1Hd)H), 232 (8d0 = 99d7.1, 3.6 Hz, 1H), 1.92

1.85 (m, 1H), 1.78 (W] = 6.7 Hz, 1H), 1.70 1.46 (m, 4H), 1.19 1.09 (m, 4H), 1.05 0.94 (m, 2H), 0.89 (d] =

6.7 Hz, 3H), 0.81 (d] = 6.8 Hz, 3H).

3CNMR (101MHz,CDC§) U4 160.9, 150.3, 122.5, 64.9, 54.7, 35,
HRM$ ESI +) (mkta)cd{kMi@f 601.1238; found: 301.1237.

Me Me

N/\/\©
H
lcycl chneextyNyY D henyl pro-pamii@eEprpeamar ed adico@mé6 h gmgda 2GP

mmo | , 1.0 equiv.). Purified vgal f{agsadicontumhr @emhr Benm
95: 5 to 80:20) to afford the product as a yellow oil

IH NMR (400 MHz, CDC¥) U i 7.243r2, 2H), 7.23 7.13 (m, 3H), 2.72 2.62 (m, 4H), 1.87 (t} = 5.6 Hz,

1H), 1.83i 1.70 (m,6H), 1.697 1.57 (m, 2H), 1.37 (tdt] = 11.9, 6.2, 3.1 Hz, 1H), 1.300.96 (m,6H), 0.89 (dd,

J=16.0, 6.7 Hz, 6H).

1€ NMRL01 MH34G ZITdDZI 6, 128. 5, 128. 4, 125. 8, 68. 9, 51.
26. 8, 21. 0, 18. 0.

HRM$ ESI +) (nmkta) cdipVMtdy2T4. 2535; found: 274.2536.

5
0.

N-(2net Nyt et r-2Hpyydridagnl ) pr opy |l ) ¢ y( P Porheepxaarneadmi ancec o2d(bd g t o
mg 0.25 mmol , 1.0 equiv.). Purified via flash col un
Acetate 60:40 to 40:60) to afford the product as a

IH NMR (400 MHz, CDCY) 0 i 8.92Qm, 2H), 3.34 (td] = 11.4, 2.4 Hz, 2H), 2.34 (,= 9.9 Hz, 1H), 2.05
(d,J=5.7 Hz, 1H), 1.91 1.76 (m, 3H), 1.76 1.65 (m,3H), 1.62i 1.30 (m,6H), 1.29i 1.07 (m, 4H), 1.04 0.97

(m, 1H), 0.93 (d) = 6.8 Hz, 3H), 0.84 (d] = 6.9 Hz, 3H).

13C NMR (101 MHz, CDC¥) i 68.7, 68.3, 64.3, 57.4, 39.5, 34.9, 34.7, 31.3, 29.9, 29.7, 26.3, 25.5, 25.5, 21.1, 17.3.
HRM$ ESI +) (mkta) cdf{bM@)y 2Z40.2327; found: 240.2323.

T 0
N
H

N-(4netH-ghenyl-pem} @anohex(@pRarnepnaer ed a Gt o @S & gmgdlo 26GP mmo |
1.0 equiv.). Purified via flash column chromatograp
70: 30) to afford the product as a colorless oil (52

IH NMR (400 MHz, CDC}) U i 7.2431®, 2H), 7.23 7.13 (m, 3H), 2.72 (ddd] = 13.8, 10.6, 5.5 Hz, 1H),

2.59 (ddd,J = 13.8, 10.5, 5.9 Hz, 1HP.487 2.37 (m, 2H) 1.89i 1.76 (m,3H), 1.77i 1.64 (m,3H), 1.64i 1.46

(m, 2H), 1.32 0.98 (m,6H), 0.88 (dd,J = 6.9, 1.2 Hz, 6H).

& NMRLO1 MH2U THEI1, 128.5, 128.4, 125.7, 59.4, 54.
18.8, 18.1.

HRM$ ESI +) (mkta)cdikMdy260. 2378; found: 260.2376.



Me Me
Me/\/\/\IHO

N-(2net hy |-3dyd Qare t-2 Hplyy-danmi (B8 Pr epar ed acXkforradm@®mg ,mgd. GKB
mmo | , 1.0 equiv.). churimMfaiteodyraipayf lomstidadolcammel (gr e
70: 30 to 50:50) to afford ®hgiptdiuct as a colorl es:

IH NMR (400 MHz, CDC§) U 3 J9H.6,(3.6 bz, 2H), 3.39 (td,= 11.3, 2.4 Hz, 2H), 2.68 (ddt= 14.4,

9.8, 4.0 Hz, 1H), 2.4D 2.32 (m, 1H), 1.83 1.68 (m, 3H), 1.43 1.16 (m, 14H)0 . 8®B. 74 (.m, 10H)

1& NMRLO1 MHU &€DCl, 67.1, 59.35, 852.3M, 834 .39, 134 .28, 53:
14. 2.

HRM$ ESI +) (mkta)cd{bfME®@®) X56.2640; found: 256.2639.

Me MD
W\/\IH
(2net hydledBeycc ycl ohex(@pBme mar ed a cécd arditbnég ,Mgo2 5GPmmo | 1

N-
equiv.). Purified via fl a&dh (dPelndtmm ec lErtchmpdt JAgadaf@dirysd @
t he pr ocdoulcotoildess(sS2 7 mg, 42% yield).

IH NMR (400 MHz, CDC§) & 5 .J8& 16.9(16.3| 6.7 Hz, 1H), 4.99 (db 17.1, 1.7 Hz, 1H), 4.93 (ddt=

10.2, 2.3, 1.2 Hz, 1H), 2.452.29 (m, 2H), 2.10 1.99 (m, 2H), 1.89 1.79 (m, 2H), 1.78 1.66 (m, 3H), 1.63

1.54 (m, 1H), 1.46 1.09 (m,12H), 1.08i 0.94 (m, 2H), 0.85 (d] = 6.8 Hz, 6H).

13C NMR (101 MHz,CDC§) o 139.3, 114.3, 59.8, 54.9, 34.7, 34,
(2C), 18.7, 18.2.

HRM$ ESI +) (nmka) cd{iVidy2%2.2691; found: 252.2687.

L0

N-( 2net hy8yndync ycl ohex(@hbBmé mar ed ac6daradi5g,mgd. &P mmol ,
equiv Pwira ffileadsh col umn chromatography on silica gel
NEstt o 80: 20 3+ dlof D% dNEthe product as anpapaer gl ¢ omi wmo
i mpurity (35 mg, 59% yield, 85% purity).

IH NMR (400 MHz, CDC§) U i 2.30416,2H), 2.19 (td,J = 7.0, 2.7 Hz, 2H), 1.93 (§,= 2.7 Hz, 1H), 1.89

1.78 (m, 2H), 1.77 1.65 (m, 4H), 1.63 1.30 (m,6H), 1.30i 1.13 (m,4H), 1.10i 0.96 (m,2H), 0.85 (dJ = 6.9

Hz, 6H).

1BCNMR (10LMHz,CDC§) U 84.8, 68.3, 59.7, 54.9, 34.6, 34.4,
18.2.

HRM$ ESI +) (nmka) cd{kMidy236. 22362373f ound:

Meo)(\/ie/\[:ji)
(0]

met h-fty €1 oh e-*md tahmy Ino@tlémeptae ed a SE€ oRd&b O gmdgO0a 2GP mmo |
equiv.). Purified via flaseh CofdadmnechrfomamoRe matpdrye OF
to afford tohadgept o3 omd.,ag5@% yi el d) .

IH NMR (400 MHz, CDC#) U 3 J=6363, 1(6 tiz, 3H), 2.442.26 (m, 4H), 1.89 1.52 (m,8H), 1.45i 1.32

(m, 2H), 1.3% 1.09 (m,6H), 1.08i 0.94 (m,2H), 0.89i 0.81 (m, 6H).

'€ NMR101 MH2U CDE€I 4, 59. 6, 54. 3, 51. 6, 3a.6, 28. 3,
18. 7, 18. 1.

HRM$ ESI +) (mtca) cd{fMi@) 2C7 0. 2 423B2438f ound:



11.3 Characterdamnpdd@®ddsolfkyl l ofli des scope

S¥e

N-(pbhenyl pentyl ) APBPrepax anda midt ® daf5 h gmdg0o 26GP mmo | , 1.0
l-i odobutane (138 ma@g,jyO0o. Purmmoked 8i@ &€&fash col umn
(Pentane: Et hyl Acetate 10:1, 0.5 vol % triethylamine)

H NMRAOO MHRU7.CEBCI28 ( m,i72H)9, (7m,2 8=H)6,. 93 .Hz2j 2(1tH§ , ( @, 3
1H) , i2.®96 (m,i1lH)7, (Im, 706 t9)3, (Im,34086HY, 0O0OHB83 B8H) .

1€ NMRL01 MH32G{1 4CD.CH, 128. 4, 127. 3, 126. 7, 59. 8, 53. 6,
14. 1.

HRM$ GEI +) (m/*zal cdMbMor246. 2222; found: 246.2220.

Ph

N
N-( 1. dBphenyl propyl jéPrkpherdnamcoddd hgmdgoo 2GP 5nmfod gm 1.
and2odoethyl )benzene (174 mg, 0.75 mmol, 3.0 equiv.)
(Pentane: Et hyl Acetate 10:1, 0.5 vol % triethylamine

IH NMR (400 MHz, CDCY) U 1 7.313r, 1H), 7.31 7.22 (m, 3H), 7.19 7.11 (m, 1H), 3.78 () = 6.9 Hz,

OH), 2.64i 2.44 (m, 1H), 2.30 2.19 (m, 1H), 2.10 1.86 (m, 1H), 1.73 1.49 (m, 2H), 1.28 (s, 1H), 1.180.97

(m, 2H).

13C NMR (101 MHz, CDC4) 11 145.0, 142.3, 128.8C), 128.4, 127.3, 127.0, 125.8, 59.3, 53.6, 40.3, 34.8, 33.2,
32.8, 26.3, 25.3, 25.0.

HRM$ GEI +) (m/*zal cdMbMor29d€Cc4. 2222; found: 294.2225.

O

N-( Bnet h-bxtyeny | @y olpgyh @ x(amParmei pnaer ed a &t o dals In gmg0o 2GP mmo | ,
equi v.-i)o-Gomedt hloxyet hane (140uimg, BPBui7iBbfimmdlvi 8. DI &2agh ¢
on silica gel (Pentane: Ethyl Acetate 10:1, 0.5 vol %
39% yield).

IH NMR (400 MHz, CDC¥) U i 7.263n2, 3H), 7.25 7.18 (m, 2H), 3.89 () = 7.0 Hz, 1H), 3.36 3.27 (m,

1H), 3.25 (s, 3H), 3.2B3.16 (m, 1H), 2.27 2.16 (m, 1H), 2.02 1.87 (m, 2H), 1.81 1.69 (m, 1H), 1.67 1.55

(m, 3H), 1.54i 1.41 (m,1H), 1.22 (s1H), 1.16i 0.90 (m, 5H).

13C NMR (101 MHz, CDC4) ti144.8, 128.5, 127.2, 126.9, 70.4, 58.7, 57.2, 53.6, 38.7, 34.9, 33.1, 26.3, 25.3, 24.9.
HRM$ GEI +) (m/*zal cdMbBPr 2£48. 2014; found: 248.2016.



SH O

N-(cycl ohexyl (phen3¥H)ymeaanmy o @ Pptepahl edr cacikforrdim(Gnigg t o GF
0.25 mmo | 1.0 equi Y9y ®Ond Dod&c ymenhoolh,e x@nequi v. ) .
chromatography on silica gel (Pentane: Ethyl Acetate

IH NMR (400 MHz, CDC¥)  © i 7.23318, 5H), 3.99 3.83 (m, 2H), 3.52 (d] = 7.2 Hz, 1H), 3.28 (qd] =
11.6, 2.5 Hz, 2H), 2.44 (ddd= 10.3, 6.2, 4.1 Hz, 1H), 2.041.84 (m, 2H), 1.82 1.72 (m, 1H), 1.70 1.60 (m,

2H), 1.53i 1.44 (m, 1H), 1.43 0.67 (m, 10H).

3CNMR (101 MHz,CDCY) & 143. 7, 1 BBL 668 64%R%.9,04.6, 36.9,83.4830.5, 30.1, 26.7,
26.4, 26.4.

HRM$ GEI +) (m/*zhi cdMbWBr X74.2171;. found: 274.2176

©530

N-(phenyl (Répyralyy d met hyl ) cy@d@ybPhexamadmi acd¢ odafb bgmg o G
0.25 mmol , l-i. OdegetiHawryamd( 459 mg,ui0y 25Pmmiof i, ed . Oi & ¢
chromatography on silica gel (Pentane: Ethyl Acetate
oi l (4 mg, 58% yield).

'H NMR4AOO MHRuU7.cimCl27 ( m,i72H)8, (m,2&W )3, (4m,03L H)9, (3n,9 0 H
3.45=(@d,9 Hz, JEH)L1.3.,32.Qt dkz,111.Hp),, 23..423H0(9t dl, k)i, 1 B) 2 3
1.82 (m,i12H)7, (Im, 74 H)5, (Im,5@LH)9, (Im,4 D H) .

1€ NMRL0O1 MH32U @WDEB28127.8, 1265.0538.,R54.268 .30 .94, 3D6
25. 2, 24 . 8.

HRM$ GEI +) (m/*zal cdMbHWPr X74.2171; found: 274.2175.

IS de

N-(phenyl (Ré&fthiachpiyirdjomet hyl ) cy@pPhepanadi aedd odafbthg t o

mg O0.25 mmol , -ilo.dbtedu-tathiympsgoonaéand4 (171 mg,)y .0 .PuS | nknsoald,
column chromatography on silica gel (Pentane: Ethyl
a colorless oil (42 mg, 58% yield).

'H NMRI NMR (400 gNMifiz BBCDTI (m,i72H)6, (/m,253H)6. B.1BA, (HH)
2. 45 (m,i2412)3, (2n,BAL H)1, (2n, 2L H)5, (Im, 08l )8, (In,BILL )6, (Im,6
HY , ifl. &6 (m,il2H)13H{(1n, #15.. O7A6H( m,

€ NMRLO1 MHR3U RDTB28D27156. B, F336,. 04HI3B1RD2026. 3,
5.

R

28, 24.
M GEI +) (m/*zhl cdMbBHr 2290. 1942; found: 290.1949.

TN W



QEEQ

N-( phenaylsiyl p-4yleymat myl ) cy@pPhepanadi a &¢ o da{b h g, mylo. 2P
mmo | , 1.0 eopwibwos)yl andedi di ne 3 D7ude9ymg, Pulr.i7f5 emmovli,a
chromatography on silica gel (Pentane: Ethyl Acetate
oi l (48 mg, 45% yield).

'H NMR400 MHz)D?.CBDQCISS (m, T 72 H)96H) ", B7L. 171 (3m,8 @+H)d, 1. 5 Hz,
1H), 3].:611(,H J=115).,8 3Hz43 1(H),j22121( hsi22 DY) (221 2H) ,
(= 12.3 Hzi,1. ) (mL 638H) , 11. 249 (=, 03H)], (IdndkB5dHMat i c
carbon not VISIb

'€ NMRLOIHzZ , Q:lTDC143.5, 133.2, T29D2B76 416228,4 858613578 4.2 .12
32.7, 92%, 22825.1, 24.7, 21.6.

HRM$ GEI +) (m/'zhal cdMEKDS, C427.2419; found: 427.2411.

O N

N-( (&, hyldd adzzynl ) ( phenyl ) met h ¥5 D) Pcryecplaor heedx aancadm rdde(5Mlg t o

mg O0.25 mmol , -ilo@pd3e gyloHr ndearwrd (283 mgui.§..7FPummdli ,ed3 .\
column chromatography on silica gel (Pentane: Et hyl
a colorless oil (40 mg, 53% yield)

IH NMR4AOO MHRU7 .CADICI30 ( m,i74)3, (7m,RBLH)6, (7m,R272LH)4, (Mm,1 6 H
3.72=(8,1 Hz, 1+H)15.36,197.(9ddd=z, 13 H6, @. BOkL BdI6H)Hz, 2 .14
2.6D. 49 (m,i22H)4, (2m,BELH)4, (2m,DTL )5, (Im,705H9)9, (Im,2 25 H) .

1& NMRLO1 MH2Ul4caDCd, 143.2, 128.4, 127.7, 127.0, 126.
35.1, 32.9, 26.3, 25.3, 24.8.

HRM$ GEI +) (m/*zll cdMhWor3@6e. 2222; found: 306.2226.

42

et hyllc8clohexyl ami no) ( plceanrybl o) X6yplPahtgep a c g d | abSd redeme ng t
51 ,mg. 25 mmol et1Byb doorwich-orudmadnyel ate (191 mBuro0fvedn
via flash column chromatography omnl $%i ltir¢cdathQeglt a@Par)d
two diastereomers @s2ra&dh3 ian sceqladrOalbeges b Ix¥W uyriee | d) .

IH NMR (400 MHz, CDC}¥) U 7 7.173nd,10H, major + minor), 4.09 (gJ = 2.2 Hz,4H, major + minor), 3.64

(d, J = 3.9 Hz,2H, major + minor), 3.017 2.91 (m,1H, minor), 2.911 2.78 (m, 1H major), 2.491 1.77 (m,14H,

major+ minor), 1.69i 1.54 (m,6H, major+ minor), 1.54i 1.45 (m,2H, major+ minor), 1.27i 1.19 (m,8H, major

+ minor), 1.16i 0.89 (m,10H, major + minor).

'€ NMR101 MH3uU CDb€l 1, 175.4, Cl2B734 (126)3,122706(2Q)
(2¢), 53.5, 53.5, 39.0, 38.3, 35.0, 34.4, 33.7, 33.
(2¢C) .

HRM$ ESI +) (nmta) cdfbiMf®@y 3C6.2277; found: 316.2272.

S6 3



O

N
N-(((3radbamatylan(phenyl ) met hybPreplokedxacamiddemg t o C
0.25 mmol , 1 .-i0o deopudiavma)nt ameé 2 197 mg, 0.75 mmol , 3.
chromatography on silica gel (Pentane: Ethyl Acetate
yield

H NMR (400 MHz, CDC}) U i 7.153n7, 5H), 3.33 3.19 (m, 1H), 2.13 2.05 (m, 1H), 1.95 1.86 (m, 4H),

1.707 1.50 (m, 13H), 1.45 1.34 (m, 3H), 1.23 0.92 (m, 6H).

13C NMR (101 MHz, CDC}) a 142. 2, 129. 3, 127. 3, 126. 4, 70. 1, 53
24.8.

HRM$ GEI +) (m/*zal cdMkMlor3 4. 2686; found: 324.2682.

O OMe
©} ”
methyl 3((cyclohexylamino)(phenyl)methyl)bicyclo[1.1.1]pentadecarboxylate (53). Pr epar ed accor c
GBfrda51 ,mgdi. 25 mmol , 1.3 odpuwii wc.y)c | aoif-dla mib vl Wileantindh n 2 5

mmo | , 3.0 equiv.). Purified via flash column chr oma
90: 10 to 40:60) to afford the preddgt as a pale yell

'H NMR (400 MHz, CDC}) U i 7.2438, 2H), 7.23 7.15 (m, 3H), 3.85 (s, 1H), 3.60 (s, 3H), 2.25Jt4

10.0, 3.8 Hz, 1H), 1.951.87 (m, 1H), 1.82 (dd] = 9.4, 1.7 Hz, 3H), 1.76 (dd,= 9.5, 1.7 Hz, 3H), 1.7P 1.57
(m3H),1. 585H5. 45 (107 11 H(n,1H), 1.177 0.90 (m, 5H).

BCNMR (101 MHz,CDCY) U 170.8, 141.7, 128.2, 127.3, 127.0, 5
25.3, 25.0.

HRMS (ESI+) (m/z): [M+H] calcd. for GoH27/NO,, 314.2120; found: 314.2118.

Oa_OMe
I\I/Ie
Me’N‘SIP /O

& N

cl
methyl 3((4-chloro-3-(N,N-dimethylsulfamoyl)phenyl)(cyclohexylamino)methyl)bicyclo[1.1.1]pent&le
carboxylate (54). Pr epar ed acboér o2ng(®6 tmgOGRS5 mmo | , 1.03equiv
i odobi cycl olclarlb ax(imdeantt emgle. 2 5 mmo | , 3.0 equi v. ). P
chromatography on silica gel (gradient from Heptane
yell ow oi l (40 mg, 35% yield).

IH NMR (400 MHz, CDC}) U 7J1=84 HZ, 1H), 7.46 (d) = 8.1 Hz, 1H), 7.39 (dd] = 8.2, 2.1 Hz, 1H),

3.92 (s, 1H), 3.62 (s, 3H), 2.88 (s, 6H), 2.18Jt,10.1, 3.6 Hz, 1H), 1.88 (d,= 12.6 Hz, 1H), 1.81 (dd = 9.4,

1.7 Hz, 3H), 1.76 (dd] = 9.5, 1.7 Hz, 3H), 1.6 1.58 (m, 3H), 1.56 1.50 (m, 1H), 1.36 1.19 (m, 1H), 1.17

0.91 (m, 5H).

BC NMR (101 MHz,CDCY 4 170.4, 141.9, 135.7, 132.3, 132.1,
37.6, 34.9, 33.2, 26.25.3, 25.0.

HRMS (ESI+) (m/z): [M+H] calcd. for GaHz1CIN2O4S, 455.1771; found: 455.1766.
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Q*%‘%IEI)

N-(LB8H52I1 uor oph@mﬁald)&at@apmeﬁ’eyﬂh)yl rop
accordibfg @Quoo9mM@P 0. 25 mmol , 1. equi
tane: Et hyl Acetate 30:1) to a

yl)cyxh oPrexmamend n
V. ) . Purified vi a
(Pen ord the product a
'HNMR (300 MHz, CDC}) U 8 J=274, 18 Ha 1H), 8.118.01 (m, 2H), 7.66 7.55 (m, 1H), 7.54 7.42
(m, 2H), 7.39 7.27 (m, 2H), 3.61 (d] = 6.8 Hz, 1H), 2.3% 2.17 (m, 1H), 2.07 1.84 (m, 2H), 1.77 1.58 (m,
3H), 1.571 1.46 (m, 1H), 1.36 1.03 (m,6H), 0.99 (dJ= 6.7 Hz, 3H), 0.79 (d] = 6.8 Hz, 3H).
'€ NMRLO1 MH2Ul7COIGR= (4. A 64 B0 . = (260 .18 4H H¥ ,(8&.,6 3Hz )1,

(2€)131.0, 128.7,124238=3d.,.828z@B; A®B9 2H )=, 111,3A.6Hz )0,
54.1, 34.8, 34.6, 32.8, 26.2, 25.3, 24.9, 19.8, 19.
¢ NMR 82 MHRU-1C®CB8.
Ho—¢ Y©I
3 —(O_N
N-(2-methyt1-(4-(5-methyt1,2,40xadiazol3-yl)phenyl)propyl)cyclohexanaming56). Pr epar ed accor c
Ghfr@ni71l mgd. 25 mmol, 1.0 equiv.). Purified via fl asl
Heptane: Et hyl Acetate 95:5 to 60:40) to afford the
IH NMR (400 MHz, CDC4) U 1 8.94@n2 2H), 7.40 7.32 (m, 2H), 3.52 (d]= 6.8 Hz, 1H), 2.64 (s, 3H), 2.16
(tt, J=9.8, 3.5 Hz, 1H), 1.93 (d,= 12.7 Hz, 1H), 1.88 1.75 (m,J= 6.8 Hz, 1H), 1.72 1.56 (m, 3H), 1.5%5 1.45
(m, 1H), 1.38 1.30 (m, 1H), 1.18 0.97 (m,5H), 0.94 (d,J= 6.7 Hz, 3H), 0.74 (d] = 6.8 Hz, 3H).
BC NMR (101 MHz,CDCY§) UG 176.5, 168.6, 147.9, 128. 6, 127. 1,
24.9,19.7, 19.6, 12.5.
HRMS (ESI+) (m/z): [M+H] calcd. for GoH27NsO, 314.2232; found: 314.2238.
Me MD
Y@IH
oN\
N\LN‘

Me
N-(2-methyt1-(4-(4-methyt4H-1,2,4triazol-3-yl)phenyl)propyl)cyclohexanaming57). Pr epar ed accor
Ghfremrl ,mg0. 25 mmol, 1.0 equiv.). Purified via fl asl
Dichl oromethane: (Dichloromethane: Methanol 90:10) 95:

mg, 50% yield).

'HNMR (400 MHz,CDC}) U4 8. 21 i(7.58 (m,2HY,)7.4% 7738 @n52H), 3.78 (s, 3H), 3.58 (@~ 6.8

Hz, 1H), 2.21 (ddt) = 9.8, 6.0, 3.7 Hz, 1H), 1.991.91 (m, 1H)1 . PN. 8 1 ( In¥0i 1B&(n, 3H)1 . b 7
1.48 (Im,B1L )1 ( Il7i 0OBH(@N, 5H), 0.96 (A= 6.7 Hz, 3H), 0.76 (d] = 6.8 Hz, 3H).

13C NMR (101 MHz, CDCY) U 146.0,.145.3, 128.7, 128.4, 125.0, 65.9, 54.1, 34.7, 34.6, 32.7, 32.4, 26.2,
25.3,24.9,19.7, 19.6.

HRMS (ESI+) (m/z): [M+H] calcd. for GoHoeN4, 313.2392; found: 313.2396.



-(1-(4-methoxy3-(1-methyt1H-pyrazot5-yl)phenyl)}2-methylpropyl)cyclohexanamine  (58). Prepared

cordibig @mfd 8 GMgD . 25 mmoll , 1.0 equiv.). Purified vi a
radient from Dichloromethane: (Dichloromethane: Met |
I

N
a
[
o] (52 mg, 61% yield).

c
g
[

IH NMR (400 MHz, CDC§) 0 7J =53 Hz, 1H), 7.29 (dd] = 8.5, 2.3 Hz, 1H), 7.13 (d,= 2.2 Hz, 1H),

6.92 (d,J = 8.5 Hz, 1H), 6.25 (d] = 1.9 Hz, 1H), 3.81 (s, 3H), 3.73 (s, 3H), 3.470d,6.7 Hz, 1H), 2.21 (tt) =

9.9, 3.5 Hz, 1H), 1.98 1.90 (m, 1H), 1.86 1.73 (m,J = 6.8 Hz, 1H), 1.73 1.40 (m, 5H), 1.20 0.96 (m,5H),

0.94 (d,J = 6.7 Hz, 3H), 0.74 (d] = 6.8 Hz, 3H).

13CNMR (101MHz,CDC§) U 155.7, 140.6, 138.3, 135.9, 131.2, 1
34.9,34.7, 32.9, 26.3, 25.3, 24.9, 19.8, 19.5.

HRMS (ESI+) (m/z): [M+H] calcd. for GiHaiNsO, 342.2545; found342.2546.

Me Me
N~ E j
</ /N‘\©I
N
H

N-(1-(3-(1,3,40xadiazot2-yl)phenyl}2-methylpropyl)cyclohexanaming59). Pr e par ed a c&forrodm n g
2a®8 ,mg0. 25 mmol , 1.0 equiv.). Purified via flash
Heptane: Et hyl Acetate 90: 10 to 5030604 tyo eafdf)ord t he

'HNMR (400 MHz,CDC}) U 8. 46 ( 3=1.8H#IQH), 7.93(d986.9( 1d88,Hz, 1H), 7.507.41 (m,

2H), 2.16 (ttJ= 9.7, 3.5 Hz, 1H), 1.9 1.89 (m, 1H), 1.89 1.74 (m,J= 6.7 Hz, 1H), 1.71 1.55 (m, 4H), 1.55

T 1.46 (m, 1H), 1.29 1.22 (m, 1H), 1.17 0.97 (m, 5H), 0.94 (d] = 6.7 Hz, 3H), 0.75 (d] = 6.8 Hz, 3H).

BCNMR (101MHz,CDCY) UG 165.2, 152.6, 145.8, 131.8, 128.8, 1
26.3, 25.3, 24.9, 19.6, 19.6.

HRMS (ESI+) (m/z): [M+H] calcd. for GgH2sNzO, 300.2076; found: 300.2080.

S
N\NrN

N-(fetHA-yL 4trifluorom&yhybpb)ger)prdppl )cycdPhRxamams d e
accordiefg @tad® 9GPngd . 25 mmol , 1.0 equiv.). Purified vie
(gradient from Pentane::aftfhoyrld Atcheet apreo dulc:tl Oa st oa 7y0e 13100

IH NMR (400 MHz, CDC}) U 8J=4.B Hz( 1H), 6.67 (d] = 4.8 Hz, 1H), 4.91 4.78 (m, 2H), 2.89 2.76

(m, 2H), 2.35 (ddt) = 10.6, 7.4, 3.8 Hz, 1H), 2.11 ¢~ 5.6 Hz, 1H), 1.95 1.80 (m,3H), 1.757 1.53 (m,5H),
1.427 0.98 (m,9H), 0.95 (dJ = 6.8 Hz, 3H), 0.89 (d] = 6.8 Hz, 3H).

BCNMR (101MHz,CDCY) U 1611%86. IG6 08, R22MHzPt QF5.1D3HA)S, Qg8
H z,$4.3, 57.5, 44.5, 44.4, 40.6, 34.8, 34.6, 30.3, 30.1, 28.6, 26.2, 25.6, 25.5, 21.2, 17.6.

%F NMR (282 MHz, CDC}) -70.9.

HRM$ ESI +) (nmkta) cdfbivMiNM)y 3X85.2579; found: 385.2580.



Me Me

“
QOOO

MeO

N- (L1683 adamatytddmet hoxyphenydy)®Daethh yhlagrempy | ) cy c I(6ojh.e x an a
Prepared adcd€o@di@n2g3 ,tnro§ . @B mmo) , Pubi gedvvia fl ash c
on silica gel (gradient from Pentane: Et hyl miyg e t3dbt%e ¢
yield).

IH NMR (400 MHz,CDC§) & 7. 99 ( s)=8.6, 8§ Hz, 2/), 78797.7¢ @ng2H), 7.59 (s, 1H), 7.56

i 7.49 (m, 2H), 7.00 (d] = 8.4 Hz, 1H), 3.91 (s, 3H), 3.77 @z= 7.1 Hz, 1H), 2.43 2.31 (m, 1H), 2.20 (s, 6H),

2.167 1.99 (m, 5H), 1.88 1.75 (m, 7H), 1.74 1.59 (m, 2H), 1.56 1.48 (m, 1H), 1.36 1.10 (m,6H), 1.07 (d,J

= 6.6 Hz,3H), 0.79 (d,J = 6.7 Hz, 3H).

3C NMR (101 MHz, CDC}) a 158. 7, 139. 1, 139. 0, 133. 4, 133. 4, ]
126.1, 125.7, 125.0, 112.2, 66.4, 55.3, 54.4, 40.8, 37.3, 34.3, 34.1, 29.3, 26.0, 25.2, 24.8, 22.5, 20.2, 19.6.

HRM$ ESI +) (mkta) cdi{Hv@)y 522.3736; found: 522.3738.

Me Me Me
Me 3 /O
N /@IH
\
-S
(0]

4(dL cycl ohe2mdtahmy In)dpplr ppyl benz GR@selphoramiadéoponhi ng
2a®3 ,mg0. 25 mmol , 1.0 equi w.h)r.omRumigfriagpd yvioam fslidsglta
Pentane: Et hyl Acetate 90: 100t @oil8l®ds (602 ngo, a6f3f% rydi etlhde)

IH NMR (400 MHz, CDCY) & 7 JF &4, 1(6cHd, 2H), 7.417.34 (m, 2H), 3.53 (d] = 6.7 Hz, 1H), 3.14

3.05 (m, 4H), 2.10 (tt) = 9.8, 3.6 Hz, 1H), 1.91 (d,= 12.6 Hz, 1H), 1.85 1.74 (m, 1H), 1.71 1.46 (m,8H),

1.397 1.22 (m, 1H), 1.16 0.95 (m,5H), 0.92 (dJ = 6.6 Hz, 3H), 0.84 (] = 7.4 Hz,6H), 0.71 (dJ = 6.7 Hz, 3H).

& NMRLO1 MH2U THTI4, 138.5, 128.6, 126.8, 65.9, 54.
19.6, 19.6, 11.3.

HRM$ ESI +) ( mkta) c diHvsEp 3962732 | 3852887

,N~ Me Me
OO—N\;\QI
N
H
F

N-(1-(3-fluoro-5-(1-(tetrahydro 2H-pyran-4-yl)-1H-pyrazot4-yl)phenyl}2-methylpropyl)cyclohexanaming6 3).

Prepared adtoe@em@lg,mglb. L mmol, 1.0 equiv.). Puri fied
silica gel (gradient from Heptane: Ethyl Acetate 80::
yield).

'HNMR (400 MHz,CDC}) U 7. 78 (s, 1HYz15Hz6EM), 703 (ddd% ®), 2.5 T5HE4 ( d,
1H), 6.85 (dddJ = 9.8, 2.5, 1.3 Hz, 1H), 4.37 (&= 10.5, 5.4 Hz, 1H), 4.12 (di,= 12.0, 2.7 Hz, 2H), 3.61.3.50

(m, 2H), 3.47 (dJ = 6.8 Hz, 1H), 2.26 2.03 (m, 5H), 1.95 (d] = 12.4 Hz, 1H), 1.87 1.73 (m, 1H), 1.70 1.57

(m, 3H), .57 1.48 (m, 1H), 1.40 1.25 (m,1H), 1.21i 0.97 (m,5H), 0.95 (d,J= 6.7 Hz, 3H), 0.77 (d] = 6.8

Hz, 3H).

'€ NMR101 MH2U{16CHICGE= (244. 29Hdy , 7 1@ B2 4. 1= (8d.,7 28z )8,,
122(.d7 2.6 B@zds 2A.23.HAHzds 21.22 5dd)y, 22167 Hx,) J&E6 10 7( Hz) ,
5.5, 53.9, 35.1, 34.8, 33.5, 33.0, 26.3, 25.3, 24.
%F NMR (376 MHz, CDC}) -1114.2.

HRMS (ESI+) (m/z): [M+H] calcd. for GaHz4FN3O, 400.2764; found: 400.2762.
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Meg; O

lcycl ohiesxoyplr opy |l p&Pr.epadedeaccordadmgdg mgmn®AS5 2 6lr.oc0m e qu
Purified via flash column chromatograph®$ omi et hiytan
afford the product as a colorless oil (37 mg, 75% yi

HNMR ( 400 MHz, Me8I(hn, 1K), 285 (8dD= 6.8, 4.7 Hz, 1H), 2.602.43 (m, 2H), 1.87 1.71
(m, 5H), 1.67 1.52 (m, 4H), 1.38 1.06 (m,6H), 0.89 (d,J = 6.9 Hz, 3H), 0.84 (d] = 6.8 Hz, 3H).
BCNMR (101 MHz, Me OD) it 66. 4, 60. 7, 33. 9, 3
HRMS ESI +) (mka) cdi{biMdYy1L6. 2065; found: 19

Me—yg™M® cl
&/\)
I-(8hl oropiropydgpyl@®yRrreodadrdatheaébito8ifiiong, tomd&E», 1. 0 eqglL

Purified viahfbmabhogrodphnhr oime nd ialniec &t3 dlo Alc: @b & oe
triethylamine) to aff o23ug4eyipalodduct as a colorl ess

1.6, 27.5,
6. 2068

HNMR (300 MHz, Me QB®.7, 82 Hx,.210)33.1¢ 3208 (m, 1H), 2.96 (dt) = 12.0, 8.0 Hz, 1H),
2.281 2.05 (m, 3H), 2.02 1.79 (m, 3H), 1.72 1.50 (m, 4H), 0.90 (d] = 6.9 Hz, 3H), 0.85 (d] = 6.7 Hz, 3H).
13C NMR (101 MHz, MeOD)ii 71.4, 55.4, 53.0, 43.9, 32.7, 30.2, 25.5, 23.6, 20.9, 16.0.

HRMS (ES+) (m/z): [M+H]* calcd. for GoH20CIN, 190.1363 found: 19.1367.

96

ycl ol(epxtydny |l propy(l§@®y.epaltedi mecor 8¢ rbag
uamd) i odoc(yxd oblex alh.e75PmmofFj e8 eqgqai ¥l h
entane: Et hyolA% ettraitet by llg miOne&) t o aff o

2-c 4t of@nGHS, flr. oOm
eq sh column ct
(P rd the produ
'H NMR (400 MHz, CDC4$) 0 i 7.123m, 5H), 3.21 (s, 1H), 2.912.72 (m, 2H), 2.70 2.55 (m, 1H), 2.28

2.11 (m, 3H), 1.89 (d] = 7.2 Hz, 2H), 1.81 (d] = 10.8 Hz, 3H), 1.75 1.60 (m, 6H), 1.5% 1.44 (m, 1H), 1.3%

1.14 (m, 4H), 1.08 0.96 (m, 2H).

CNMR (101 MHz,CDCY) U0 142.7, 128.6, 128.4, 125.8, 69.9, 55
26.6, 26.4, 23.2.

HRMS (ES+) (m/z): [M+H]* calcd. for GeHxN, 272.2378; found: 272.2373

Me Me/O/COZMe
2/:7
met hfy2 sdpropyllpyicegtllameokg Ppepared accoBdiémg, t o G

O. thkwo!l , 1.0 equiv.). Purified via flasthy cdéOlmnlch)y pof
to afford the product as a colorless oil (39 mg, 62

'HNMR (400 MHz,CDC}) U 3. 65 (s, 3iH)42(Mm2BH)92732 2.%7 (m, IHH 2.09 1.23 (M,6

13H), 0.911 0.75 (m, 6H).

C NMR (101 MHz,CDC}) U 176.2, 65.5, 58. 7, 28853 25@8,24.8 83.9220.6,43. 3
16.4.

HRMS (ES+) (m/z): [M+H]* calcd. for GsH27/NO,, 254.2120; found: 254.2116



Me Me/O
é
cl oXiesxoyplr opy |(BidPree p ari ende accor d g rbglg ,t o@NBIAY, flr.oOm e qu
i

lcy
Purified via flash column chromat ogvroa p¥ yt roine tshiylliacmi ng
the product as a colorless oil (44 mg, 84% yield).

IH NMR (400 MHz, MeOD U 7 3.01@Qn§ 1H), 2.92 2.82 (m, 1H), 2.39 (d]= 8.8 Hz, 1H), 2.31 (td] = 11.9,

2.8 Hz, 1H), 2.16 (ddq] = 10.7, 6.9, 3.5 Hz, 1H), 1.861.71 (m, 4H), 1.71 1.58 (m, 3H), 1.58 1.47 (m, 2H),

1.387 1.00 (m, 7H), 0.92 (d] = 6.9 Hz, 3H), 0.86 (d] = 6.9 Hz, 3H).

'€ NMR101 MHz iU M&QB) 488, 32. 2, 27. 8, 27.5, QBe9, 2
carbon not visible.

HRMS (ES+) (m/z): [M+H]* calcd. for GaHz7N, 210.2222; found: 210.2222

pse 0

2i sopAgphlenyl 4auybdifphpépbiPYiepared accoBf9mg, tomddd, 7 1If.r0o
equiv.). Purified via flash column chrombh®#wograehkhybe
to afford the product as a colorless oil (62 mg, 71

1H NMR (400 MHz, CDC}) U 1 7.727®, 2H), 7.64 7.56 (m, 1H), 7.53 (dd] = 8.3, 6.7 Hz, 2H), 3.86 (ddt,

J=13.2, 6.3, 2.9 Hz, 2H), 2.86 (dt= 11.8, 4.0 Hz, 1H), 2.66 (tI,= 11.5, 3.7 Hz, 1H), 2.342.24 (m, 1H), 2.22

T 2.02 (m, 3H), 1.99 1.80 (m, 2H), 1.62 1.46 (m, 6H), 1.24 (m, 3H), 0.80 (@~ 6.9 Hz, 3H), 0.73 (d] = 6.8

Hz, 3H).

B¥CNMR (101 MHz,CDC}) U 136.5, 132.8, 129.1, 127.8, 62.9, 53
23.2,20.4, 15.6.

HRMS (ES+) (m/z): [M+H]* calcd. for GoHsoN202S, 351.2106; found: 351.2103

Me Me/OO
6‘
2-i sopHA-bpgt r-2Hpyydriagnl ) pi plefrByde pmeer ed accoBdibmg, t@mdlB,7 fr

1.0 equiv.). Purified via flash cFkunvre OtHhrlomat, o gdr:alp)
the product as a colorless oil (40 mg, 75% yield).

HNMR (400 MHz, Me3OD(n, 2t), 3456 B34 (m, 2H), 3.25 3.01 (m,2H), 2.43 (s, 1H), 2.32

2.21 (m, 1H), 1.94 1.43 (m,9H), 1.35i 1.26 (m, 2H), 0.94 (d] = 6.8 Hz, 3H), 0.90 (d] = 6.8 Hz, 3H).

BCNMR¥® NMR (101 MHz, MeOD) U 69.0, 68.3, 65.2, 55.7,
HRMS (ES+) (m/z): [M+H]* calcd. for GsH2sNO, 212.2014; found: 212.2018.

Sg

I(Pphenyl-pfoetyd-2 Hoyydriegnl ) pi perP)deper ed accor @h(négd3gf o GPF
0. thkol , 1.0 -eqdovePRHHandaimto( 90 OL, 0.75 mmol , 3.0 eq
chromatography on z@&tliMe@Hg&I:lQPeﬂtameI(oC}elfford t he
50% yield).

IHNMR (400 MHz, Mie7@D(m, 2i#), 7722 3.02 (m, 3H), 3.92 3.80 (m,2H), 3.26 (td,J = 11.5,
2.5 Hz, 1H), 3.12 (td] = 11.6, 2.4 Hz, 1H), 2.992.91 (m, 1H), 2.75 2.62 (m, 2H), 2.61 2.48 (m, 2H), 2.42 (td,
J=11.6, 3.3 Hz, 1H), 2.102.07 (m, 1H), 1.90 1.68 (m, 4H), 1.63 1.16 (m, 9H).



BCNMR( 101 MHz, MeOD) U 143.2, 129.7,
25.7,2530ne carbon not i sible.
HRMS (ES+) (m/z): [M+H]* calcd. for GeH2eNO, 288.2327; found: 288.2322.

S70



12.Limitation of the scope

— Unsuccesful amin

traces 25% "H NMRy n.d. n.d. 32% "H NMRy
(-78 °C activation)

— Unsuccesful carboxylic acids

CV\( O CVL be @33(:1) QINO

n.d. messy "H NMR (-78 °C activation) nd. n.d. (-78 °C activation)
75-80% NMRYy (corresponding
iminium ion, -78 °C)

— Unsuccesful alkyl iodides

OSi(CH3),'Bu
F; o2 Eoc
1% n.d. (Si protecting group n.d.
removed)
= Unsuccesful cyclizations
aziridine ‘ azetidine ‘
Q;s CJ SO O J JOR
NH : cl : N
. o H
: 70% : 20%

Me Me s o
D 50 R S A

decomposition during
reductive activation step

o
HC
Br
nd.
S0
nd.

pyrrolidine

O

35%

S71
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CDCI

(400 3MHRAT,

H NMR

Br:

Roze
hzzz
T
TT'T
pere

Iy

Feot

0'T
0'T

Aqmroo..n

\C
=Y
ro
in
ro
<
Fo
n
Fei
o
e
in
e
o
e
in
e
o
<
in
<
5
o
F3 8
ot
z
n
[
o
re
n
ro
o
L2 ;
[,
in
[~ m
=5
., a
< g
s «
o
~
Lt}
o
nd
0 =
re
Pz
Gt}
-

10°ST~\.
YTl

voee —

LT6V —

THETT
Y9 ETT
97121
00zt Y
£6'221 \
AR
16'52T
s6'sel
zset
6£'8€T 7

6€°T9T
16°€91
L0'P9T W.
0T'+9T

N

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

10

f1 (ppm)

S7 2



1f NMR (377 )Migsf, CDCI

-109.35

T T T T T T T T T T T T T T T
-90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -23(

T T T T T T T
20 -30 -40 -50 -60 -70 -80

T
0 -10
f1 (ppm)

S7 3



CDClI

(400 3MHad,

'H NMR

H/Na.._”

w\@m.m

Foo't

1.0 0.5 0.0

1.5

4.5 4.0 3.5 3.0 2.5 2.0

5.0
f1 (ppm)

CDCI

(101 3MHad,

1€ NMR

€8°8¢C
6'8¢
6T°CE~N.

bbze \
89°Z€

88'9v —

66'92T
9,°82T —
bLTET
15ve1

9T'/9T —

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

210

f1 (ppm)

S7 4



1E NMR (282 sMHmf, CDC
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