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This disclosure relates to picolinamides of Formula I and their use as fungicides.
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75~ E i M4 (bismerthiazol) - FE % 2 (bitertanol) ~ ) F5 14}
(bixafen) ~ FLFEEE K-S (blasticidin-S) ~ kD - WE LW
(Bordeaux mixture) ~ [ T %l (boscalid) - ¥E B "
(bromuconazole) + 77 B 2 (bupirimate) + % RV 4E - TU &S
(captafol) + 2 ¥ % (captan) + H Z¥ & (carbendazim) - E{E B
(carboxin) - JjI & fZ (carpropamid) + & /7 i (carvone) - #Z¥
B (chlazafenone) - M /% &k (chloroneb) - JU &, & ¥ &
(chlorothalonil) - 3 % & (chlozolinate) - [& #& &
(Coniothyrium minitans) ~ @& HH - FEH - BERE
- BiEEH - MEHE(=ZT) - S EHE - EER
(cyazofamid) - I3 4 B (cyflufenamid) - 3 4@
(cymoxanil) - 3& 3T EE (cyproconazole) - W & IR %
(cyprodinil) ~ & [ (dazomet) - BK & B (debacarb) ~ Z 4 &
(Wi EEE) % - 253 & (dichlofluanid) + — &£
(dichlorophen) - — & 7§ % (diclocymet) - Z I 12
(diclomezine) -~ & #f f& (dichloran) -~ Z @ &
(diethofencarb) - 4% 7 F| (difenoconazole) - ¥ & 4
(difenzoquat ion) - = &, #f (diflumetorim) - 3Z 3§ Z¥
(dimethomorph) - It B B B% (dimoxystrobin) - 3Z 3 F|
(diniconazole) + 3£ 7 | -M + & [ §% (dinobuton) + B ¥ =
(dinocap) + = X & - & Wi ER (dithianon) -~ I B &
(dodemorph) ~ WS & B Z B BE - % % (dodine) - % 25 iy Bt
W - FE KA (edifenphos) - 4% 5 B S (enestrobin) ~ %% B5 & Eg
(enestroburin) - & I [ (epoxiconazole) - HE Mk & A%
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(ethaboxam) ~ Z, & ¥& (ethoxyquin) * {5 | (etridiazole) -
JL #% [ (famoxadone) ~ Bf ™ B i (fenamidone) ~ %5 B &=
(fenarimol) -~ %% %% & (fenbuconazole) -~ B Ik [ %
(fenfuram) - IX B B % (fenhexamid) - & & % (fenoxanil) ~
¥ F&E 1% (fenpiclonil) ~ 7 ## IE (fenpropidin) ~ 25 & 18
(fenpropimorph) ~ & & it & FfH (fenpyrazamine) + = & §
(fentin) + = ¥ FE £ (fentin acetate) ~ = ZX K £5 (fentin
hydroxide) * #§ 3 # (ferbam) ~ & K % (ferimzone) * ¥ FH %
(fluazinam) - 2 7K Z£ (fludioxonil) ~ % & Wbk (flumorph) ~ &
It & f% (fluopicolide) ~ % M B & f% (fluopyram) - D4 [k &2
(fluoroimide) -~ & W& BE (fluoxastrobin) -~ & B M
(fluquinconazole) - 3 # 15§ (flusilazole) ~ & & W
(flusulfamide) -~ & & JE (flutianil) - & % = (flutolanil) -
IK 75 (flutriafol) ~ & ™ &E M % (fluxapyroxad) ~ & B &%
(folpet) ~ H B -~ Z i B (fosetyl) -~ Z B #a
(fosetyl-aluminium) - Z& f# & (fuberidazole) ~ Ik 5 &
(furalaxyl) ~ f&#H7 Lk (furametpyr) ~ £ [J[| 8 (guazatine) ~ £
ZEEEE -~ GY-81 ~ R - JETL F](hexaconazole) ~ &
(hymexazol) ~ & J %] (imazalil) - &% BR KK 51 ~ 5 f& B2
(imibenconazole) ~ 57 4 13 (iminoctadine) ~ 3¢ 29 = 2 &
B ABS(WNEEKRE) - B8 (lodocarb) - FEE M
(ipconazole) ~ X Z¥ WKk [# (ipfenpyrazolone) ~ i & E £4 A
(iprobenfos) ~ K & [5] (iprodione) ~ #H 8 B (iprovalicarb) -

1318 88 (isoprothiolane) ~ M ME Z5 54 % (isopyrazam) ~ R EEH

i
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fi% (isotianil) « & H #3 (kasugamycin) + & H 83K 5 B B /k
G - SR (kresoxim-methyl) ~ B 7§ (laminarin) - $% A
J% {# (mancopper) ~ £ f 77 i# (mancozeb) - % i &f & I%
(mandipropamid) -~ §f /5 7B (maneb) - & I F &
(mefenoxam) - B & f% (mepanipyrim) ~ & 2 (mepronil)
{885 2 (meptyl-dinocap) ~ &K - €K - |ATER - |
3 ¢ (metalaxyl) ~ JE L -M - B H B (metam) ~ B F A -
# - BUEBA-80 - BUEBA-8R - I EE (metconazole) ~ I 3H
5t (methasulfocarb) ~ BAR BT - EFMABEFE - 25 W
(metiram) ~ ZX & & F£ (metominostrobin) - ¥ 7% &
(metrafenone) - K % # % (mildiomycin) - & = |8
(myclobutanil) -~ #%§ 75 ¥ (nabam) - B K W
(nitrothal-isopropyl) ~ & ¥ ZE (nuarimol) - 3 W
(octhilinone) - [k B f#% (ofurace) ~ JHEE (FEAHEE) ~ 5 EBE & I
(orysastrobin) + B &% #7 (oxadixyl) - {5t 75 28 (oxine-copper) »
B Bk M [7 T 4% — B 8 (oxpoconazole fumarate) « E R {2
(oxycarboxin) -~ & ¥k [ (pefurazoate) - ZF o [E
(penconazole) + & % [& (pencycuron) * 1 & Z5 (penflufen)
LEFRE - AERARFEER - IR & (penthiopyrad)
LBRAEEKR - BE - K (phthalide) ~ I & & FE
(picoxystrobin) ~ fRHKIEB (polyoxin B) » fR¥I#R - %
S % (polyoxorim) ~ Hix R E§F - REBEMAREL SR - B
2. (probenazole) - ¥ = $i (prochloraz) - ¥ I 2=

&

(procymidone) * & f#{ B (propamocarb) - g f#{ g} B8 BL B
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5 Fl] (propiconazole) ~ H & § 75 i (propineb) ~ PN & FE I
(proquinazid) ~ A #i Wt (prothioconazole) ~ H %
(pyraclostrobin) + M fi% & Eg (pyrametostrobin) ~ M & fg
(pyraoxystrobin) ~ H %7 & (pyrazophos) -~ it x® B
(pyribencarb)  BLE F}(pyributicarb) + Ltk %5 35 (pyrifenox) -
JK € JE (pyrimethanil) - H 48 X IR & (pyriofenone) ~ H TR [&
(pyroquilon) ~ B 7% ¥ (quinoclamine) -~ R F£ 5
(quinoxyfen) -~ F & ff & % (quintozene) - K & #
(Reynoutria sachalinensis) ¥&¢ B ¥ -~ & W IR e
(sedaxane) - B i %5 (silthiofam) ~ # & "™ (simeconazole) -
-FEEMK - IxBREW - LEAXIHH - BEREE K
(spiroxamine) - Fi - SYP-Z048 - £ W - & = F|
(tebuconazole) ~ % I # 1% Z= (tebufloquin) ~ Y & ff HE K
(tecnazene) ~ U 7g ¥l](tetraconazole) ~ [i& i@ (thiabendazole) ~
£ & W (thifluzamide) - F E % {£ ¥ (thiophanate-methyl) -
B B Hi (thiram) - K B Z (tiadinil) - B = M
(tolclofos-methyl) -~ B E 2% 2% 2 (tolylfluanid) + = R %
(triadimefon) - = Z&[# (triadimenol) ~ BE W Bs (triazoxide) ~
= % W (tricyclazole) ~ = & Z (tridemorph) ~ = &
(trifloxystrobin) -~ £ #§ B (triflumizole) - B & =
(triforine) ~ & M (triticonazole) ~ HE Fl| @ =
(validamycin) ~ & | 2% # &F % (valifenalate) ~ 55 & I
(valiphenal) - % 3% Z (vinclozolin) ~ ££ J5 ¥ (zineb) -~ 5 fE
(ziram) ~ FE FE 1% (zoxamide) - B & &R #: B & (Candida

14
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oleophila) ~ 42 §k #1 & (Fusarium oxysporum) - %5 % 8 B
(Gliocladium spp.) ~ KARE B (Phlebiopsis gigantea) ~ JK &
S (Streptomyces griseoviridis) ~ REE B (Trichoderma
spp.) * (RS)-N-B.5-Z&FE)2-(FEEFE)- T _HH
B 12-Z&8 A - 1L,3-Z8-1,1,33-NERMAASY - 1-
-2,4-THREE - 1-R8-2-FER - 2-Q2-+ b H-2-nrm
Wh-1-2) 2B ~ 2,3-Z & -5-FE-1,4- "R, 1,4,4-TUE AL
Y- 2-REREZEZER  2-FEEZEGATR - 2-HE
BELEWEK -~ 3-(4-8FE)-S-FERENE - 4-Q-BER
1-JEE)F RSB F B - BN BEBE (ampropylfos) ~ B E
%2 (anilazine) - 4 1k 18 % € (azithiram) + Z Fi{L 48 - Bayer
32394 - ZX4# B (benodanil) - #k B fiz (benquinox) -+ 7 35 &
(bentaluron)  F /% E& (benzamacril) ; & T & F /& B
(benzamacril-isobutyl) - #I B Wk (benzamorf) ~ & i &=
(binapacryl) ~ # (R ER)REE - € =T EHEND
T HiE (buthiobate) ~ ##%ZE B (cadmium calcium copper zinc
chromate sulfate) - W& & B (carbamorph) + CECA - 7 £ 4
(chlobenthiazone) ~ % iz & (chloraniformethan) ~ 3¢ b 4 &
(chlorfenazole) -~ U &\ & BE Wk (chlorquinox) - H # &
(climbazole) + &8 3-KE /K1 FR)HE - SRELF¥8R - MM B
(cufraneb) - Ffil B% fit ) - 18 3 8 & (cuprobam) - IR B f%
(cyclafuramid) - £ % (cypendazole) - [ i
(cyprofuram) - Z& B3 % (decafentin) + X 3% [ (dichlone) -
1% F| (dichlozoline) -+ * & = Mt F2 (diclobutrazol) + = F K&}
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(dimethirimol) ~ #{ ®{ %% 8 (dinocton) -~ H§ ¥ @3
(dinosulfon) ~ H§ T ES (dinoterbon) - ££ R & M 1€
(dipyrithione) ~ J5 & # (ditalimfos) + 25 #i1 = (dodicin) ~ HX
B8 Bl (drazoxolon) ~ EBP ~ ESBP - Z IE M (etaconazole) * 7
ih 22 (etem) ~ Z & UE (ethirim) ~ i 5 #A (fenaminosulf) ~ B
B& (fenapanil) -~ f& X @8 (fenitropan) ~ = & 7K M
(fluotrimazole) - — E I @ B& (furcarbanil) - [k AR
(furconazole) ~ JIE =X Ik & ME ~ #F& J% (furmecyclox) ~ I &
[# (furophanate) - R f% & (glyodine) ~ Jkx ¥ M X
(griseofulvin) ~ N /% B& B Wk E5 (halacrinate) -~ Hercules
3944 -~ = F A # (hexylthiofos) - ICIA0858 -~ 2 7 i
(isopamphos) - & ZE BE B (isovaledione) - & #8 %
(mebenil) -~ F 3 B (mecarbinzid) - [ & & A
(metazoxolon) ~ [k f% (methfuroxam) - & Al HH 3k
(methylmercury dicyandiamide) + BE & % (metsulfovax) ~ 1
# IE (milneb) ~ ¥ & B BT (mucochloric anhydride) ~ 2k 73 I
(myclozolin) ~ N-3,5- " &R E-T _Eiiifig - N-3-i5E K HE
KM G % « B8R (natamycin) + N-Z £ 5K -4- R 2
i~ E(CHEEZRBEERR)E - OCH ~ —HE i iz 5
FREEZREIK ~ BB A E K - S JE B (phosdiphen) - T B &L
(prothiocarb) ; B H B B ELEE - [L§# 2 (pyracarbolid) ~ IEH
% (pyridinitril) ~ 0t & & (pyroxychlor) - it & Ik
(pyroxyfur) ~ I 4% B (quinacetol) : & K iR & BR B8 - R B
(quinazamid) ~ EEM(quinconazole) ~ N B (rabenzazole) -
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7k 45 B 25 B% (salicylanilide) ~ SSF-109 ~ [ @ (sultropen) -
8 % & B (tecoram) - ME — & (thiadifluor) - ME & &
(thicyofen) - i &\ # ZE f% (thiochlorfenphim) ~ % & I
(thiophanate) - 37 %% i (thioquinox) * # &, % (tioxymid) ~ &
B % (triamiphos) - "5 1 B2 (triarimol) ~ T = M (triazbutil) -
7K #5 B % (trichlamide) - @ 3£ B J{ (urbacid) « & B %
(zarilamid) K HAETHE -

[0049] fE 4% » A AL Ff Rt iz Ak & ¥ BT B 7E Fi 338 A A
AN BEREABRA M EMES LU ABHLEYZIE
MEAENMENEMRSABES  SSEREBTCEXES
Bl - seirad Bl - R REREYE - LHEEISREE
B UEREEBESYEGRESY ABHEIKEHR
EYTH NS EHMEBEESEA UL EZSE
AL E s - BEHEMEHBBESFERAR  EFiTE
Wb &Y r] B M G s B — e FR AT - B E R B EE R
BECEEMBREK AR - BEKESEEE(ERE
PRyt L2- Z & AW b - B B2 T (abamectin) -~ BR % A
(acephate) ~ I £ Bk (acetamiprid) + 57 i (acethion) + 7. B
£ F§ (acetoprole) - [ #}§ ZE (acrinathrin) « T & f&
(acrylonitrile) + 1% %& &% (alanycarb) ~ 18 ¥ 3 (aldicarb) - ¥
. T B (aldoxycarb) ~ A [K B (aldrin) ~ N & k& £3 % B
(allethrin) ~ [ ¥%& §% & % (allosamidin) - k& = &
(allyxycarb) + a-%£ i 22 (alpha-cypermethrin) * o- ) 57 i 3%
(alpha-ecdysone) - a- % 3% % (alpha-endosulfan) - 2 2
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(amidithion) ~ J§ 2 & (aminocarb) &K B (amiton) - E R
% % #% (amiton oxalate) - = 78 0 (amitraz) ~ & 22 §@
(anabasine) -~ Z % #& B¢ B (athidathion) - HI &R =
(azadirachtin) ~ EH J& ¥ (azamethiphos) -~ %% & I - & Bg
(azinphos-ethyl) - % 3 1\ - B g (azinphos-methyl) - 18 & Bk
(azothoate) ~ /<~ & W B $H - E % Bg (barthrin) ~ 5 4 B
(bendiocarb) * B #k 7% (benfuracarb) ~ %% £ fi#i (bensultap) ~ PB-
% £k B (beta-cyfluthrin) - B-ZE 5 5 (beta-cypermethrin) - &
75 5 (bifenthrin) ~ 4 ¥~ ¥ %5 Ee (bioallethrin) ~ 4 ¥17F k2
fis (bioethanomethrin) ~ 4 %) & % fg (biopermethrin) - £ =
& # Ak (bistrifluron) ~ 1 # -~ W B -~ R ¥ /& B
(bromfenvinfos) + J& k& #% (bromocyclen) ~ & -DDT -~ JR i %
(bromophos) ~ Z X J& Bii B (bromophos-ethyl) ~ & #% B
(bufencarb) + #5243 {3 (buprofezin) - & £ BE{(butacarb) - fFFW&
Wi i (butathiofos) - T Ed B (butocarboxim) - T fg Bk
(butonate) - T Fd @ B (butoxycarboxim) - Ki fF B
(cadusafos) ~ HHEE4E - S Hi 1L $5 - 35 #% % (camphechlor) -
& B % B (carbanolate) - JfI & ¥ (carbaryl) - jj0 & £
(carbofuran) ~ — B fk ik -~ M & kL bx -~ = W B
(carbophenothion) T Z fj0 £& # (carbosulfan) ~ %
(cartap) ~ ¥ FTEEEGEE - %l ZZ Zf (chlorantraniliprole) ~ K &
(chlorbicyclen) - £ (chlordane) ~ + & [
(chlordecone) - #% & B (chlordimeform) ~ ¥ S K EE BL EE -

&\ & 1 (chlorethoxyfos) * 5@ J| JK (chlorfenapyr) ~ 77 2% #4

18
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(chlorfenvinphos) -~ 3 #& [ (chlorfluazuron) - £, B B
(chlormephos) ~ & i - & {k # (chloropicrin) ~ & & f5 B
(chlorphoxim) - & 0t ™ B# (chlorprazophos) - [ #7 #2
(chlorpyrifos) ~ B 2 [ #f # (chlorpyrifos-methyl) - £ i B
(chlorthiophos) - & # B B (chromafenozide) - JI\ % g I
(cinerin T) ~ N B IT - JL %5 B - JE =X F &k %9 B
(cismethrin) - #f £ B (cloethocarb) - £ & Wt I B%
(closantel) - & £ fi% (clothianidin) - Z, J 55 F# i 8 - Rl i
- BRECEL S - W BL SR - B 3 B (coumaphos) - F £ B
(coumithoate) -~ %% Z& K i (crotamiton) -~ T & B
(crotoxyphos) * & & % (crufomate) + 7K & 75 (cryolite) « 3
& B (cyanofenphos) - #& 4% fi§ (cyanophos) - 3 £ B
(cyanthoate) - R &% B % (cyantraniliprole) - 3R # % E§
(cyclethrin) ~ Z #& % EE (cycloprothrin) -~ 2§ $ 2=
(cyfluthrin) - %£% %2 (cyhalothrin) - 2% 2= (cypermethrin) -
# Bp = (cyphenothrin) - £E Ji ¥ (cyromazine) - & i B
(cythioate) + DDT - — EH [k I 7 (decarbofuran) + %5 ¥ 5
(deltamethrin) - FH %% 7% (demephion) ~ HH %48 -0 - [ 4% 1%
-S ~ YUK B (demeton) + FR £k A I B (demeton-methyl) - A
JBE-O - HENRBE-O (demeton-O-methyl) ~ IR BE-S -
B OE N | B -S (demeton-S-methyl) - H& R K
(demeton-S-methylsulphon) ~ JK 25 2% %% (diafenthiuron) + £
oa % B B (dialifos) ~ B3 £ - KFFA(diazinon) - & F
(dicapthon) - [& # #% (dichlofenthion) - = £
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(dichlorvos) * #{7K ZE (dicresyl) - %45 #2 (dicrotophos) ~
£ B # (dicyclanil) - #1 % % (dieldrin) - = & [&
(diflubenzuron) ~ % ¥ Py Z% @ (dilor) ~ ¥ 58 H B % BS
(dimefluthrin) ~ FF & B (dimefox) + #1 2 & (dimetan) ~ K &
2 (dimethoate) ~ =% B E§ (dimethrin) ~ B E & & &
(dimethylvinphos) - i X (dimetilan) ~ ¥4 % ER (dinex) ~ 14
i B - 5 52 % (dinex-diclexine) ~ P9 i3 B (dinoprop) ~ 4
(dinosam) ~ [ £ j% (dinotefuran) - 3£ £ Ef (diofenolan) - &
B % (dioxabenzofos) + — &, B (dioxacarb) - & £ B
(dioxathion) + Z i #2 (disulfoton) - BEIE % (dithicrofos) ~ d-
#% # 1% (d-limonene) + DNOC - DNOC- %% - DNOC- §f -
DNOC- §§ -~ % #iI 5 7] (doramectin) - # [ & FH
(ecdysterone) ~ [X| J§ 7] (emamectin) ~ R 7T 7 B R BE -
EMPC - 4% 4R %5 ES (empenthrin) + %£% % (endosulfan) - K
B% (endothion) « % ¥ % (endrin) - EPN - (£ % Bk
(epofenonane) ~ {K Y55 52 T (eprinomectin) ~ ¥ k% N % Fe
(esdepalléthrine) ~ 2§ b F| (esfenvalerate) - & fih £ 3%
(etaphos) ~ Z % % B (ethiofencarb) ~ & F% #2 (ethion) ~ Z &%
1§ (ethiprole) - 2% IR (ethoate-methyl) -~ I (K %
(ethoprophos) - FER Z B - Z&-DDD » iR LM - Z&
2t - St 24 - K35 ZE (etofenprox) - Z W Bk B
(etrimfos) - EXD -~ f% F# B (famphur) - 25 3% A
(fenamiphos) ~ #T % ™ (fenazaflor) -~ fZ §f #% W
(fenchlorphos) - Z % B (fenethacarb) - F & #* % Ee
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(fenfluthrin) - ££ 5 #2 (fenitrothion) + {# 7T & (fenobucarb) -
FF 35 5o PR (fenoxacrim) + 75 5% 72 (fenoxycarb) ~ M & & %5 g
(fenpirithrin) - 25 ¥ % (fenpropathrin) -~ & =& B
(fensulfothion) - %5 #% # (fenthion) ~ Z # ZF % #
(fenthion-ethyl) ~ Z5 4k ¥I| (fenvalerate) + & ¥ J& (fipronil) -
.U 22 [ i% (flonicamid) - 4, £ % B J% (flubendiamide) ~ &
R BK (flucofuron) - % ZE B (flucycloxuron) - # £ =
(flucythrinate) ~ & %+ N #k (flufenerim) -~ & &5 [&
(flufenoxuron) - = & B¥ (flufenprox) - &4k F(fluvalinate) -
b 23 B (fonofos) ~ # & i# (formetanate) ~ #5 I ik B8 B EE
% R (formothion) - 3 4 B (formparanate) - ¥ i B B8 %
B@ - T KR B (fosmethilan) - 18 &) I EE (fospirate) ~ T IR
% (fosthietan) ~ Ik %% B (furathiocarb) * #{ £ % (furethrin) -
y- B 1% % (gamma-cyhalothrin) - y-HCH -~ % & E¥
(halfenprox) + & 25 & (halofenozide) - HCH + HEOD - /& ff
¥ (heptachlor) -~ Bt /% % (heptenophos) -~ 3 7% Fr B
(heterophos) ~ /5 {KR [& (hexaflumuron) + HHDN - & £
(hydramethylnon) ~ &b & - 4% £ £ B8 (hydroprene) - & ¥t
B (hyquincarb) - % 3£ B (imidacloprid) - fk #% %2
(imiprothrin) + K& %7 (indoxacarb) ~ FL FH #5% « IPSP - k%%
¥y (isazofos) -~ Mg & 2 (isobenzan) - 7K & Wh
(isocarbophos) ~ £ X K % (isodrin) ~ E {1 5% (isofenphos) -
B & E W1 #% (isofenphos-methyl) + ZE & (isoprocarb) ~ &
#Z (isoprothiolane) - 2 # B (isothioate) - I &
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(isoxathion) ~ {F#£ 5 & (ivermectin) ~ 3R F]ZEZL (jasmolin
I) - ZRFZGERL ~ BT BE(odfenphos) ~ fRINERT ~ REIEK
I RYHBFE - &K IER (kelevan) - 5 & R B
(kinoprene)  A-# % Z (lambda-cyhalothrin) ~ THER R ~ FE K
B % (lepimectin) ~ & X % (leptophos) ~ & £+ (lindane) ~ I
& (lirimfos) ~ k%> & (lufenuron) ~ BEME R (lythidathion) »
E FI ¥ (malathion) - N i# & (malonoben) - & & Bk
(mazidox) - I 5 B (mecarbam) ~ B9 E: I ¥ #% (mecarphon) -
T # (menazon) ~ i1 %2 i (mephosfolan) ~ &ALEER ~ R
T 55 §E (mesulfenfos) - ZE & #F (metaflumizone) - £ i =
(methacrifos) -~ ¥ & M (methamidophos) - J& K
(methidathion) & B 7% (methiocarb) - %% & 24 /& M
(methocrotophos) ~ #8 75 5 (methomyl) -~ £ B
(methoprene) - H & EH & (methoxychlor) - & %5 &
(methoxyfenozide) ~ JR{LH k< ~ R AT E - FEE
i~ Z&F L - B &% # 5 B (metofluthrin) ~ 53 ¥ &
(metolcarb) ~ E& £ [Ed (metoxadiazone) ~ ZE 3
(mevinphos) ~ %% 3% B (mexacarbate) -~ & B 77T
(milbemectin) » K& {ZEZE 5 (milbemycin oxime) » F & &,
(mipafox) ~ i 1% 8 (mirex) - %% £ B (molosultap) - IR £ &
(monocrotophos) -~ % # E (monomehypo) - #% #H H
(monosultap) - X £ (morphothion) -~ ®E FH 37 T
(moxidectin) + ZE ik (naftalofos) ~ — VR Bi(naled) ~ Z -~ ¢

WE 1% 28 (nifluridide) ~ %% IE £ J& (nitenpyram) ~ i Z &
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B M (nithiazine) - K # B (nitrilacarb) - = % [&
(novaluron) % &K (noviflumuron) - £ %4 & (omethoate) -
BX A 3% (oxamyl) ~ B % 22 (oxydemeton-methyl) - 22 5F §f %
(oxydeprofos) ~ HH ¥ (oxydisulfoton) + ¥ — &K - AR
(parathion) - B %t I H7 #3 (parathion-methyl) + %, &7 R
(penfluron) + 7 &K Fp - B I % (permethrin) - Z¥ B B
(phenkapton) - Z B¢ % Bg (phenothrin) - £ =E
(phenthoate) - 1§ 54 ¥ (phorate) - #3 A ¥ (phosalone) - i 32
B% (phosfolan) - #f ¥ # (phosmet) -~ ¥ & Fi W
(phosnichlor) ~ 1& B >k #3 (phosphamidon) - B - B & A
(phoxim) - H X B FF 4 (phoxim-methyl) ~ B & B B
(pirimetaphos) - LG f0 & (pirimicarb) ~ Z % 5 % &
(pirimiphos-ethyl) ~ F £ 55 %¢ #2 (pirimiphos-methyl) + F1 i
M3 - i & 1k & (potassium thiocyanate) ~ pp'-DDT -~ % &3
51|28 (prallethrin) ~ 234 3%1 (precocene 1) ~ BB EI - F 3k
101 ~ Z BB IE % (primidophos) ~ #5 7 ¥ (profenofos) ~ 58
A # %] (profluralin) - 8 & B (promacyl) - J& #%

(promecarb) ~ T & B (propaphos) B & ®
(propetamphos) - % (propoxur) -~ Z WE W B
(prothidathion) - 3 7 #2 (prothiofos) + %% B B (prothoate)
A Z 8 %9 e (protrifenbute) - ML MEFT B (pyraclofos) ~ 4 &4 fF
(pyrafluprole) ~ H # f& (pyrazophos) - & & # %
(pyresmethrin) ~ WA FIZEL (pyrethrin 1) ~ MFIZEIT - FREA%
1% (pyrethrins) ~ [L3E 7K (pyridaben) ~ IE £ P B¢ (pyridalyl)
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[ 45 17 788 (pyridaphenthion) - WK &, & iF (pyrifluquinazon) -
W fim BE (pyrimidifen) - W AR B (pyrimitate) - JK Fm %¥
(pyriprole) » B | 25 (pyriproxyfen) ¥ K(quassia) + 74
F& (quinalphos) -~ EF £ FF #3 #2 (quinalphos-methyl) - & 25
(quinothion) ~ Ft B¥ il iZ (rafoxanide) ~ %] Z& (resmethrin) -
B B K (rotenone) ~ 1 J& T (ryania) - 22 E @ (sabadilla) ~ /\
Bl % (schradan) - T 7 7@ T (selamectin) - # ¥ Z¥
(silafluofen) ~ /B ~ THRHERSN - &AM ~ NER BRI - B
AL - BRI (sophamide) + B FERF (spinetoram) ~ B35 5%
(spinosad) -~ 42 H iF S (spiromesifen) - 1% £ 2 Eg
(spirotetramat) ~ Fi# 7% Bf fZ (sulcofuron) ~ T X BE[E -2 - &
&% fZ (sulfluramid) ~ I8 & i (sulfotep) - # IE & f%
(sulfoxaflor) - i B & - i N HE (sulprofos) * 1- 1§ 1k F]
(tau-fluvalinate) -~ & i B (tazimcarb) - TDE - 1§ 2% 2%
(tebufenozide) - 1§ %5 ¥ (tebufenpyrad) - T H ¥ 1E
(tebupirimfos) - B % [& (teflubenzuron) ~ & & 24 fEE
(tefluthrin) + H2 5% 2 (temephos) ~ TEPP - IR [X /& N %5 E&
(terallethrin) ~ £t f& A& (terbufos) ~ P & 2 I ~ & KA 0
(tetrachlorvinphos) ~ 74 J§ Z£ (tetramethrin) ~ U &, B %5 BB
(tetramethylfluthrin) + 0-%F J§ & (theta-cypermethrin) - B £
Bk (thiacloprid) - M€ £ [E (thiamethoxam) -~ 7K ME 5 B
(thicrofos) ~ 182 & (thiocarboxime) ~ K H% % (thiocyclam) -
R L BB EE - B Bk 52 (thiodicarb) ~ Z X{ g (thiofanox) »

H & Z ¥ B (thiometon) ~ 3% £ % (thiosultap) + FZ 2 & -—
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$ - R &k - B HH - 8% T & 3 (thuringiensin) - i} 7F
(tolfenpyrad) - % % 2 (tralomethrin) ~ & & =
(transfluthrin) ~ & =, 5F & % BS (transpermethrin) ~ 7% i 1
(triarathene) ~ M8 B (triazamate) ~ = ¥ ¥ (triazophos) ~ =
M (trichlorfon) ~ 2 F7#EHE-3 (trichlormetaphos-3) + 5515
fig# (trichloronat) + = & W & B (trifenofos) + = 1§ [&
(triflumuron) ~ JE K B (trimethacarb) + & & ff BS (triprene) -
i 3% 2% (vamidothion) ~ J|,J& ¥ & (vaniliprole) + XMC ~ I 3%
B (xylylcarb) - & 3% Ji} ZE (zeta-cypermethrin) - 7& hf I B4
(zolaprofos) e BALfAI#H & -

[0050] it 4%, A< 22 o Ay it iz Ak, & ¥ =] B2 7 Fir 338 FA A e A
KNEREAFH WEMHEE BB AFHEAESWZENS
BEVIENRERHES  UPRERBESYRBRIES
Y ABHACKRAELEY TH -KSEREBESHEA
DEHERZENFLNEY - EHRERESERR
ERIFT 2R EY T HERER — AR - BRI X
BEBCERERMR AR - M85 ERE R EERRR)
4-CPA : 4-CPB ; 4-CPP ; 2,4-D ; 3,4-DA ; 2,4-DB :
3,4-DB ; 2,4-DEB ; 2,4-DEP : 3,4-DP : 2,3,6-TBA :
2,4,5-T ; 2,4,5-TB ; Z E % (acetochlor) + = & & & Bt
(acifluorfen) - £ Ei B¥ (aclonifen) ~ 75 4% B% (acrolein) - EH &5
i (alachlor) - %3 3E (allidochlor) + K B Jif (alloxydim) ~ &
AEE » L& R (alorac) + fZ R EH (ametridione) ~ 35 1%
(ametryn) ~ % K i B (amibuzin) - f& W E
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(amicarbazone) - Ff W% 7% f& (amidosulfuron) ~ IX N % IE B2
(aminocyclopyrachlor) + & J& Itk '€ BS (aminopyralid) ~ H Z&
f% B B (amiprofos-methyl) ~ 5 & 58 (amitrole) ~ J% & fifi B&
& ~ V5 T B (anilofos) - B E [ (anisuron) ~ =H H &
(asulam) - 3 2 & (atraton) ~ 35 % ¥ (atrazine) ~ B %5 E
(azafenidin) - /U M % Ef [# (azimsulfuron) - & & &
(aziprotryne) - 7% 28 2 (barban) -~ BCPC & | M E %
(beflubutamid) - E [ | (benazolin) - X F E |F
(bencarbazone) -~ & E J& (benfluralin) ~ Ik E f#
(benfuresate) -~ ¥ W& & [E (bensulfuron) -~ b B% B
(bensulide) ~ W E M (bentazone) ~ % £ %% (benzadox) ~ EEK

% & i (benzfendizone) ~ *F E & (benzipram) ~ 7% 3 £ IR

(benzobicyclon) -~ [t % {f (benzofenap) -~ & HE &H
(benzofluor) -~ ¥7 # #& (benzoylprop) -~ K B [#

(benzthiazuron) - % B8 Nt 15 &H (bicyclopyrone) ~ 4 %5 2%
(bifenox) + #$7 E (bilanafos) - & EL ¥ (bispyribac) * T
% E % (bromacil) - & B ff§ (bromobonil) ~ & T B ¥ %
(bromobutide) - & FE f5 (bromofenoxim) - W ¥
(bromoxynil) + J& 5§ (brompyrazon) T EL % (butachlor)
. I W B B (butafenacil) ~ 1 B B (butamifos) ~ T f& B &
(butenachlor) ~ T Fi 3% ™4 Ed (buthidazole) - T ME [&
(buthiuron) - #1%%f#% (butralin) ~ T 7 £ ff (butroxydim) - &
B % (buturon) ~ T L #{ (butylate) « — EF X il B (cacodylic
acid) ~ MEELf# (cafenstrole) ~ @ELES - RIZ(LE5 - TWEIZER
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(cambendichlor) - [& # [& (carbasulam) - & %%

(carbetamide) - MR MEE ML &1 & K (carboxazole chlorprocarb) -
e & fil (carfentrazone) + CDEA - CEPC - H & & & B
(chlomethoxyfen) - %% # 7 (chloramben) - T EE & %
(chloranocryl) ~ &K 2 (chlorazifop) ~ 7] €& (chlorazine) -
& (R [& (chlorbromuron) & & & (chlorbufam) - Z & % [&
(chloreturon) -~ {Ek E 3¢ (chlorfenac) -~ e Z& [y
(chlorfenprop) - & BK #% (chlorflurazole) - & H
(chlorflurenol) -~ & E # (chloridazon) -~ & K¢ & [&
(chlorimuron) - E f# Ef (chlornitrofen) -~ = & & %
(chloropon) - %% Z& [& (chlorotoluron) -~ # E [&
(chloroxuron) - ¥® ¥ B f§ (chloroxynil) - & & & &
(chlorpropham) - & #& & (chlorsulfuron) -~ # & &
(chlorthal) -~ & % %% (chlorthiamid) - [5] I Fd 2 Bg
(cinidon-ethyl) - Z& EF EX Bk (cinmethylin) - Bf B (&
(cinosulfuron) - IE B [Z (cisanilide) * 3¢ & [ (clethodim) ~ 5%
JIiEk(cliodinate) ~ fRELfig (clodinafop) ~ & T & (clofop) ~ |
I HE (clomazone) ~ #E % (clomeprop) * 5 F# (cloprop) »
N & %E (cloproxydim) - 2 5 & (clopyralid) - & Ee i & %
(cloransulam) - CMA - % & §i + CPMF - CPPC - W% &
(credazine) ~ HH fy (cresol) ~ F B & (cumyluron) ~ & B i$
(cyanatryn) ~ 8 % #(cyanazine) * IR E i (cycloate) « IR EH
f& (cyclosulfamuron) - IR # # (cycloxydim) - & %% [&
(cycluron) » | % E B (cyhalofop) ~ #E R (cyperquat) + BR
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B B (cyprazine) - = IR ZE B Jif (cyprazole) ~ B N ¥ &
(cypromid) - 3% L [# (daimuron) - 3 E fifj (dalapon) - & [#
(dazomet) ~ i B €% (delachlor) ~ §H 25 % (desmedipham) ~
i ¥ (desmetryn) ~ 7k ZE @i (di-allate) ~ YK Fa B (dicamba) ~ &l
B fE (dichlobenil) - & % Hg (dichloralurea) - % & &
(dichlormate) * & N B (dichlorprop) ~ N EZ-P ~ KRE
(diclofop) - # & f# E & (diclosulam) ~ — Z R = &
(diethamquat) + Z B B & % (diethatyl) - X Bk K E &
(difenopenten) - #4 % [& (difenoxuron) - X fER R
(difenzoquat) ~ Mt & = & (diflufenican) - — & MUk (&
(diflufenzopyr) ~ & M [ (dimefuron) ~ Uk EH
(dimepiperate) ~ — H E % (dimethachlor) ~ & [k Z ¥
(dimethametryn) + — FAEEL %7 (dimethenamid) - — FHBEEL %
-P - E ¥ 8t (dimexano) - #X ¥ 5= (dimidazon) ~ {48 i%
(dinitramine) - 31 %% %5 (dinofenate) ~ N i 7 (dinoprop) ~ X,
8 E7 (dinosam) ~ I Z4 %) (dinoseb) ~ 5 & (dinoterb) ~ B J5
@ (diphenamid) -+ E N ¥#(dipropetryn) * BiE R (diquat) -
M (disul) ~ & i = € (dithiopyr) ~ & FE(diuron) ~ DMPA -
DNOC - DSMA - EBEP - H E J#E (eglinazine) - ¥ % &

1]

o

)4

e

(endothal) + =W f# (epronaz) ~ EPTC ~ H[I B (erbon) ~ [X
5 F} (esprocarb) ~ Z T & #. 2 (ethalfluralin) ~ % 2K i [&
(ethametsulfuron) ~ B — M [& (ethidimuron) -~ #]] B &
(ethiolate) ~ Z Tk E E (ethofumesate) ~ & & & B

(ethoxyfen) - Z & W& f# [E (ethoxysulfuron) - #ff B
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(etinofen) ~ Z f& B Ef (etnipromid) - Z & & E %
(etobenzanid) + EXD - # % Mk 2 (fenasulam) - ¥ 75 B%
(fenoprop) ~ #& IEE M 5K B 88 (fenoxaprop) - #i5 15 4 5k 2 &
-P + RIEF T (fenoxasulfone) « &% &, Z B (fenteracol) - B
M K B 88 (fenthiaprop) - [0 W4 B B fi% (fentrazamide) + JF &S
[Z (fenuron) ~ FREEEE 8 - ZR B (K (flamprop) ~ BWE (R -M -
W€ B [ (flazasulfuron) - & & & B % (florasulam) ~ R & &
(fluazifop) ~ RHF L -P - R NI EEE (fluazolate) « 5 F T %
(flucarbazone) - £ Mt % & (flucetosulfuron) - % 14
(fluchloralin) - 4% W 2 % (flufenacet) - £, 3 M =
(flufenican) - & KE & B Eg (flufenpyr) - M W B & A
(flumetsulam) - % % 75 # (flumezin) - & & = B8
(flumiclorac) B R & E f% (flumioxazin) « # Kk A F
(flumipropyn) - X E [& (fluometuron) - 8 FH Bk
(fluorodifen) + Z & & = Bf (fluoroglycofen) -~ M I &
(fluoromidine) -~ # K& % Bk (fluoronitrofen) - & W &
(fluothiuron) - % & ¥ M (flupoxam) - #/ KN B E F5

| (flupropacil) ~ Y & W B (flupropanate) - &, 0E W& i [&

(flupyrsulfuron) - %, IF £ FA (fluridone) - & % 25 MR
(flurochloridone) - % Z % (fluroxypyr) - [ ZX B
(flurtamone) ~ # M ¥ Fg (fluthiacet) - # & f& & B
(fomesafen) - B ffi 0 H& [& (foramsulfuron) - % K B
(fosamine) ~ £,k 2 B (furyloxyfen) ~ 25 $% B (glufosinate) ~
B -P - EH Mi(glyphosate) - % & ML 0E B (halauxifen) -
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& T HE G % (halosafen) ~ &N 18 & [Z (halosulfuron) ~ & IE
B (haloxydine)  ¥5 Mt % & K 2 (haloxyfop) ~ FEILH AR E
P~ RERABE - AN & E (hexaflurate) -~ JE 7% #
(hexazinone) - B B fif (imazamethabenz) « B & K E B
(imazamox) - FH DKW FX P (imazapic) ~ K & (imazapyr) -
¥, & ¥ (imazaquin) ~ BK B 7% (imazethapyr) ~ M L W f [
(imazosulfuron) - Efi ® ff (indanofan) - Ei & & E J&
(indaziflam) - f# f& fi& (iodobonil) - Bt B¥ g - Bt BH % [2
(iodosulfuron) ~ B i (ioxynil) ~ I E E (ipazine) -~ = W EE
B % (ipfencarbazone) - {# % F} (iprymidam) - B & &
(isocarbamid) + & & 7€ (isocil) ~ T & & [ (isomethiozin) -
$ B 52 [# (isonoruron) - % B E (isopolinate) ~ B N £ &
(isopropalin) ~ B [N [& (isoproturon) - £ & [# (isouron) - £
M5 B4 i (isoxaben) ~ B 15 & EL Fd (isoxachlortole) ~ 2 IEE M4 &7
Bid (isoxaflutole) ~ H M E Ff (isoxapyrifop) -~ £ FH &
(karbutilate) - B ## % (ketospiradox) * L & K B &
(lactofen) ~ IR & 5€ (lenacil) ~ FI| %% [# (linuron) * MAA -
MAMA -~ MCPA - MCPA-Ti & Z g - MCPB - H & R &
(mecoprop) - HE KN EE-P - B B 4E5 (medinoterb) ~ K
Bt & % (mefenacet) - % fim B & f% (mefluidide) ~ i 55 &
(mesoprazine) ~ H E  f# f& (mesosulfuron) - F F: iF B
(mesotrione) ~ &, H @A (metam) ~ M5 W i & % (metamifop) -
7~ [ B ] (metamitron) ~ [t &2 f% (metazachlor) ~ % ¥ &1 N &
I [% (metazosulfuron) ~ — BR G B {K (metflurazon) ~ HH EE
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% fZ (methabenzthiazuron) + 32 2 N $4 #K (methalpropalin) -
I B " (methazole) ~ B A X & (methiobencarb) + FH 1 &
(methiozolin) ~ J# & {& (methiuron) - B¥# 3& (methometon) -
2 F i# (methoprotryne) ~ RGP LT - RFRAHFERE - P&
#% E [Z (methyldymron) - [t % [ (metobenzuron) ~ R 2% [&
(metobromuron) ~ £ A B E & (metolachlor) -~ Ff B W %
(metosulam) ~ FH & [# (metoxuron) + 77 & (metribuzin) + B
IE [£ (metsulfuron) -~ E Z J (molinate) - BF & Z %
(monalide) - %f G M % (monisouron) - — & Z B8 ~ &
(monolinuron) ~ J§{ & [# (monuron) + {£E |# (morfamquat) -
MSMA - ZE N f# (naproanilide) - #{E % (napropamide) ~ 2=
E #% (naptalam) - E T [& (neburon) - F5 W% FE [&
(nicosulfuron) - & & & % (nipyraclofen) -~ ¥ & &
(nitralin) ~ & B Bf (nitrofen) ~ = &, B E Bf (nitrofluorfen) -
3£ B (norflurazon) - B 52 [& (noruron) ~ OCH ~ & F&
(orbencarb) * #f- — & - W& I i% # [Z (orthosulfamuron) »
% ¥ 4% 88 (oryzalin) ~ PN SR 1E Zi B (oxadiargyl) - I8 EE g
(oxadiazon) - B EE {4 (oxapyrazon) -~ IR & W i [
(oxasulfuron) - ME & B Fi (oxaziclomefone) * Z & & = B
(oxyfluorfen) « %t & [& (parafluron) ~ = #i] £ (paraquat) * 5%
E J# (pebulate) ~ K *& 2 i (pelargonic acid) - — FH K45 88
(pendimethalin) ~ Z~3E f# (penoxsulam) « A & & Ey - [KEEXE
B % (pentanochlor) -+ IR JX I3 &5 i (pentoxazone) * &, & & i%
(perfluidone) -~ % ® J& (pethoxamid) -~ ff & =
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(phenisopham) - #Z5 % (phenmedipham) ~ EHZEEE-ZFg - ¥
B4 [% (phenobenzuron) * ZEE R E K B 7 (picloram) ~ &
Mt & J% (picolinafen) - M Ik B g (pinoxaden) - UK B #i
(piperophos) ~ EETHER$F - BRI - KHF - NE K
(pretilachlor) - % W% I & (primisulfuron) ~ IR N f§ &
(procyazine) - % £ N # & (prodiamine) - H ™ = j%
(profluazol) ~ I{ N # 2 (profluralin) - IR K E [
(profoxydim) - H ££ & (proglinazine) ~ £ J§ & (prometon) -

BEEL 1§ (prometryn) ~ BEFL# (propachlor) i # (propanil) »
"2 B FE (propaquizafop) - £ J ¥ (propazine) - # f& B
(propham) - 2 [§ E J& (propisochlor) ~ N X kB [#
(propoxycarbazone) + P& [ (propyrisulfuron) » JGRE %
(propyzamide) - H B fE £ & (prosulfalin) ~ F E
(prosulfocarb) - & F# [ (prosulfuron) ~ BEJ 4 (proxan) ~ &
E J& (prynachlor) - [k ¥ B (pydanon) - £ M &= f§
(pyraclonil) - [t = Et (pyraflufen) -~ ff B &= [t &
(pyrasulfotole) ~ Nt ™ %% (pyrazolynate) ~ Mt ¥¥ mH [&
(pyrazosulfuron) - =} E W (pyrazoxyfen) - W% IF iz & Ef
(pyribenzoxim) ~ R EL FF (pyributicarb) - & E 7€ (pyriclor) »
Mk e 3Z B (pyridafol) - B B %F (pyridate) - IR Fig & B
(pyriftalid) ~ WE E Ef (pyriminobac) -~ M I R &
(pyrimisulfan) ~ W% I} B B¥ (pyrithiobac) - J& ¥ 50 #% & 1
(pyroxasulfone) - B & f# B & (pyroxsulam) ~ — & % Ijf Big

(quinclorac) ~ B E i (quinmerac) + B 73, E (quinoclamine) ~
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& % % (quinonamid) - 1R {R E (quizalofop) ~ RIRE-P - K
B 7 £ IZ (rhodethanil) + B8 %% i [ (rimsulfuron) « 7 W% % BL
H# (saflufenacil) ~ 5 2 A B B % (S-metolachlor) -~ 5 T i
(sebuthylazine) -~ % E & (secbumeton) -~ P #&

(sethoxydim) ~ R B [Z£ (siduron) ~ 74 ¥E ¥ (simazine) -~ 753§
& (simeton) + PHE {F(simetryn) ~ SMA - TEHIEEER - B &1k
$h - QERER - BEEFH (sulcotrione) + B 57 5 (sulfallate) ~ FF
f# & % (sulfentrazone) ~ FH 1% B [ (sulfometuron) ~ F¥ i 5
[ (sulfosulfuron) ~ BBk - NV BEf#BS (sulglycapin) « IR &
(swep) ~ TCA - HE % (tebutam) - 15 4] & (tebuthiuron) -~ 4%
X g [ (tefuryltrione) - & f# E (tembotrione) - MH T &5 fR
(tepraloxydim) - #f E 7€ (terbacil) - % B Z& (terbucarb) ~ J&
#¢ B (terbuchlor) ~ H & & % {$ (terbumeton) ~ $¢ T &
(terbuthylazine) + & B {F (terbutryn) + 4 & [ (tetrafluron) -
EH &5 & & % (thenylchlor) ~ W & [& (thiazafluron) ~ BE & ¢
(thiazopyr) ~ W€ — M f# (thidiazimin) + &KX & (thidiazuron) »
BE P HBE [& (thiencarbazone-methyl) -~ IE 1y % &
(thifensulfuron) -~ K ZE (thiobencarb) -~ {f &
(tiocarbazil) ~ & ®] B 8 (tioclorim) - ZE it ™t & R
(topramezone) - f5 & Fd (tralkoxydim) - & BH B & %
(triafamone) + 7 28 & (tri-allate) - E¥ 7 5% FZ£ (triasulfuron) -
= & & E % (triaziflam) - ZX B fZ (tribenuron) ~ FH E B
(tricamba) - #& B 5 (triclopyr) ~ J 38 (tridiphane) « 253

¥ (trietazine) + = & IE & [& (trifloxysulfuron) « &, % &
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(trifluralin) - 45 J%F& & (triflusulfuron) ~ =%, (trifop ~ ) »
= & K & f5 (trifopsime) ~ = R E =& -~ = B &
(trimeturon) ~ #f B ff{ (tripropindan) - B 3 3 (tritac) ~ = &
B T [ (tritosulfuron) - i B ff (vernolate) &z — H 2K i
(xylachlor)

[00511 A FEEH 2 55— B & i Bl & — 78 F3 iR #E ) B TR B
HEHEESEIAE BAEEABRERANEC —REE
AMEYHAELE  EY - R ¥ NEEREM -
BCAR TR B G B9 AT R st (Bl a0 e A E R E A A EY)) - %
ZhEVWERUEEE S ERESEEY - ARBREE
VB o ZEAEGYEN DURE R B/ BOR R 7 =
ﬁg °

[0052]ZE W EVERFREEEERERENIE - Kl
HREEARZ HASZEMEYWANEREFYREEEY
e RIE R -

[0053] A& PLIE R 1 & FE B % - B E (&Y e ¥ Lt
ERZBEILZFNEERRERR < —REHA -

[0054) B F WSV EAHHER R E BN ERZE M
c BIREREETEFEERRMDUTERIBFR
INREEBR R (/NER ZEAL R B (Zymoseptoria tritici)) ~ /N
PR CNRZEHIE (Puccinia triticina)) ~ /NEGREE IR (B TE
4 B (Puccinia striiformis)) ~ R BHH(AREBERE
(Venturia inaequalis)) ~ W EH BB MK (A EH B H R
(Uncinula necator)) ~ KR HBER (KK E K
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(Rhynchosporium secalis)) ~ %8 2955 (76 2L 70 B (Pyricularia
oryzae)) ~ KE 8% (K E#E (Phakopsora pachyrhizi)) ~ 7]\
BN B R/ NRIE B (Leptosphaeria nodorum)) ~ /NG
H ¥ (N B ¥ 7R & (Blumeria graminis f. sp.tritici)) ~ K
25 E1 % (K 25 B 19 5 B (Blumeria graminis f. sp. hordei)) ~
%A i ot 5 & 8 (= 0 5 89 B (Erysiphe cichoracearum)) ~ Z
R} B s T8 U A% 3 (Colletotrichum lagenarium)) ~ &
RER T (B ZRE fE B (Cercospora beticola)) ~ B H &R
(% i B % 5 B (Alternaria solani)) Fo KBS BT B % (R g 7 e
& (Cochliobolus sativus)) - A Z EEM BB ERER
BERNRNAERACEEEEME > MEERRFAEEEE
H REFIcEEYEREERBEURGHLEYESE
B SREME GBS - Kt > e REEHZ
FARYEEERUEE TS HMEREEWEREEX -

[0055]ZF M EMELERNGI REYE LR[S
ERANEYREERN - TRENGHAEDE LTESZ
&) —FARERIERINGI R EE G MY R o (BEEY
HMEZXZBEENLEYHNE LEE—KBEH0.1E41000
ppm (B HAE) » Hh1E500 ppmBEEN « FIELE D
LEHRERERBEAEFR CERER  FRACHEYE
B JERGE - BEEYYE - REGE K EEU Y
£ - BECHAEBEEH0I0ELIFE/ZEHR(F0.01FE
0L.45SNEFEAFAR » gmHEER -

[0056] 2N 24 2 It TH £ 117 & ¥ 1R A 3 H 2 o O 3 AR 1T
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B AETBEEAMSERZIBENIER T BERB U R
o G 7 B {10 6 B B AT TR AE -

[0057] Kk &Rl AR ER FRE - SR
FRFER A CTPHEY R A mEY - 73R AT
WA EREE KA SGRETEERYENHEERRF
B

— R FRE

[0058] LA T ¥t A2 38 93 4= 5 =0 (1) o2 Mk e e i 16 & P Y 5
% o UM R BRI R BT 4t BN EE S
FE B B AR 5 N AR &) -

[0059]01.1 ~ 1.2~ 13R 142 4EY » EFRUEY]
FriEs  WHEAREL $Ra-chFiRe HEEME - 1.0
ZWEY  HEPZE L& HE(-OCH,CH; » OE) B IE IE H
P.G. 55 BnE(PMB -+ A] 7 40 VU & K T (THF ) B¢ Z B (Et,0) 2
BEIEE FHEERY  E49-18CEHOC BT » F#E
IR B SRR B 8 2 B B B R AL B B B 2 a0 B R 1h
#H(LIBH)Z BRFMESYREE - BEX1L1Z2EEY
HAPRUEHIFTESR > WHFBRaF R - 30 - H1.021k
&Y » ERZFBOEtEP.GRBnEPMB » AIFEHIEE N &
5t (CH,CL) < Ml » AETNEREEER KO
FR 8 (Irzy(coe)sCly) iz HE L il S 8 40 — Z B 9 152 (Et.SiH,) 2
EFERHEHE - B E01.2.28 > WCheng, C.; Brookhart,
M. Angew. Chem. Int. Ed. 2012, 51, 9422 - 9424Ff 5t K &

BROTFTR - 131424 EY » HFRAEHTFTES
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A FEHER-78C EI23C ZRIRT - UM THF Z & JE
BT HERITh - FH 30 0R b 2 B 88 1 T8 A% o 71 i 2 =X
122 BT > WP BRch g -

FiiE1

CH,

LN /I\fo Z=0Ft % ”Nl\’>

1.0

a j b j
CHs CHs CHs CH,

¢ OH
OH OH
(PMB) Bno/k’g“‘ (PMB) B"O/'\fo (PM8) Bno)\f + (PMB) Bno)\£
3 3
* G2 xE
1.3 1.4

H
1.1 1.2

[0060] 2.1 ~ 22K 232 EY) » HFRUMFAIFTE
% WEANE2 FRe-dh Al T EER - X212
tE?  EPRULRAEZELRBEE » TFHEBHAEH
S0C ™l T @ M ZERFD) (Cu(OAc)y) 2 #E LB
T ERUFEZEREF > HHENE(CRBRIR-0)=FKE
#5(V) (PhsBi(OAc) ) B & BYWHREHX2.02 &% (H
PR A S W) Fr B ) K VB R B4 » B BRaPFrioR - 5
FoN2IZFHFEMEY  HPRUMARIFAER » AJFEH
FERISOCEMTIOCEZFIET » EEUNN-ZFEFEZ
(DMF) 5 — B 55 fR (DMSO) 2 B (4 3 B F B Bl - 34
MI3-ZH/AEZFHEFHMY R FEWHE =T B2 (KOr-Bu) &,
S (Na) ZEEBEmBEEN2.02 L EY - HPRAS%kH]
FTE® > K& > WHFROFFR - :222EW - HAF
RANSCRIFTE & HREB b > AHZ2.02 &Y - HFR;
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MARTATER » FEHAEMSOC ZEIRT » F£7E WIDMF 2 i
MIEE FIHEBEHI T - A WKO-BuB NaH 2 i F 7 A0 ke 5
L) (REANOR BB 2R W ) L B T 3 B o 2 2R B e
mFBReh R - 232 HEY > HPRAGRIFTESRE B
RAEHE  THA2.02LEY  FHERKBET > &
ILwE A B - R R AN & B 20 T BB e E K B
0 BRAP R

FifE2
CH,4
+OH
(PMB) BnO :
R3
20
! J b CJ dl
CHj CHs CH,
\\\OR4 ~‘\\0R4 ‘\\\OR4
(PMB) BnO : (PMB) BnO : (PMB) BnO ‘
R; Rj R3
2.1 22 2.3

[0061]23.22 &%) » EFRERAMRVIFTESE * 7
RIBULES > T BRa-cF ATl < 5 - 203.024E
Y HPRJNERFIFTES > AIEMABCZEET » F£H#A
THF Z A IR E TR T o 2N (ZFEB)E ()
(Pd(PPh;)s) 2 SEAE LT e 28 ANNE M 2 i > 1= 2120312 1k
a0 EFRIARVIFEE > WFRaF PR - 232214k
Y EPRAFRVIFTER BRsFE i > AHA3. 12 E
> HPRAIRYIFTER > FBHEF2SCTEFSOCZRE
T EREUNAEZEEIEE T AR o R ER 5T
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(K2CO3) 2 i fe 5 AN (IR B B0 BR T b o2 St B VR 0 97 i 2 2k
B > T EROFFIR - H4b > 322G HPR A
VIMERAREFHE > TTHA3.IZE » EFRALRIFRE
% HEHAEMAZCZEET » 4 ADTEHEET » £
NCH,Clyz B LIS B » FFEA0Cu(OAc), Z LB - 35
MEEMERCEEMBREN =2 (NEG)Z =R GEE
K4 » fNie, Z.; Perretta, C.; Lu, J.; Su, Y.; Margosiak,
S.; Gajiwala, K.S.; Cortez, J.; Nikulin, V.; Yager, K.M.:
Appelt, K.; Chu, S. J. Med. Chem., 2005, 48 (5), 1596 -
1609 E it k R e o -
TFE3

PMBO PMBO PMBO
HO—

[0062] K422 (L&Y > PR KRANEHIFTES @ 7]
RIBTUES » T BRa-ch itz 778 - X422 E
¥ EFRKRINGERIFTERERNBIGE » JHEBERN
EtOHZ BB+ > HFERM)FETEZ NI ZEE
(EtOAC)SkMeOHZ M M E B P RFEE MR C b < BRIES
RKIET > AREMLE/MEPICOZEABRREER402LE
Y HPREREVIER » REHE » P BRah iR - 5B
O RA0ZHEY > RPRAISERTATER AREFEEL
Y] AIFEEHEP/CRNEGFTE T 5 E &Y EIOHE R

39



2016272838

FEBNH,  RZRERZEMEES  FEH422105
Y HPRERAFVIFERENBHERE  WHZ R
TR - 422 EY 0 EPRERANERVIATERE © 3
HTEEMCH,CL/AKE R B ERR G T - AFEN2,3-Z&
-5,6- — FE-1,4-FBE(DDQ £ B R HE 4121 EY) -
HARKRANVEVIFTEE @ KER » WHFRcPFTIER -

miE4
CH, CH,
LOR WOR
BnO/'\\"' 4 PMBo)\-' 4
Rs Rs
4.0 4.1
a ‘ b c
CH,
LOR
HO T4
Rj

42

[0063] K527 k&EY) » EHR, Ry~ Ry Ry~ Ry
RoUIBRVI T ESR > WIRRIKES » T BRa TR Z 74k
B - AS5.02FF » HPRy » Ry » ReRRpAMEAIATERE
AERENCHCL LERI T > S 12L& (EFR,
RROyMEAAER)  #U3(ZEEEE D HE K
H)-NN-ZHER-1-ZEREEDC)RREY & H A ikt
— 53 % (PS-CDI) 2 & & B K #& 20N, N- — F & i 0E -4- %
(DMAP)Z L B B » 52522 &Y » HHR, -
Ry * Ry » Ry Ry KRpAGHIFTE R » W BRaF AR -

TS
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Rz Ryz H 0 H O R, Ry,
OR4 + /N —a—> /N 0R4
HO (FMoc) Boc OH (FMoc) Boc (@]
Ra R1 Ry4 R1 Ry R,

5.0 5.1 5.2

[0064] 6.4 &%) » EHR, ~ R, Ry » Ry~ Rg ~ Ry,
KR WMBRGIMESR » AIRBIRES » T BRa-dh T 5
BHE - N6.0ZEY » HFR, - R~ Ry~ Ry~ R &Ry,
MV EHRERNBIEE » 07 5 W0 CH.Cly 7 K 4L 45 B
o HEEIN4 N HCIR "B R 2 BRI RE - B2
6.1 21L& > R, - R, Ry~ Ry~ Ry BRRL UK VIFTE
HZEABEE WP Rah xR - H622EW » HF
Ry~ Ry Ry~ Ry~ Ry RRIMEHAES » W HEHEEL
CH,CL LyE R » AEN2,22-=H 28 MR E K
6.0ZEY » HHFR,~ Ry~ Ry * Ry~ Ry KRR GIFTE
% REW > WPBRIPAR - R6.1R62Z4LEY » HF
Ry~ Ry~ Ry~ Ry » Ry BRI FHFATE R » v 58 40
CH,CLY M{LARI T » FERRN —EREZE @ R WA
TR = k-1 - B - E B = IR E B 85 (PyBOP) B /S &%
B O-(7T- BB - = M- 1-5)-N,N,N',N'- T B 8F (HATU)Z Bk
BEBEFEET » A63 E&MEHPRAEYIFTEH)E
B 733642 EW  EFR, - Ry Rs~ Ry~ Rg~ Ry
KROINEHIFTESR @ WHBRFFIR -
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T2 6
Boc)H O R, Ry
_N OR,
Boc 0
R1 Ry R,

6.0

a l c 1
Hoo 9 R, Ry CF,COH O Ry Ry,
H,N OR HoN OR
2 %ko)&r 4 2 %O)S/ 4

R1 R11 R3 R1 R11 R3

6.1 6.2

R6 6.3
> N OR,

[0065] X, 7.1 21 &Y » HFR, ~ Ry~ Ry~ Rg~ R ¢
RUIEVIFMEREARAREE BRUNEVMTERER S
ENE  TREBRET > PBaP ATl e HEEME - K
7.024&% » PR, Ry~ Ry~ R~ Ry~ Ry KR A& A
FRER > WIRZHMEL FEIFFRFL S/ E > 5F
H7.121EaY > HPFR, » Ry~ Ry~ Re * Rg ~ Ry MR 405
HIFTE & @ W BRa Frffig -
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TRiE7
Rg
OH
Z I H O R, R12 R2 R,z
< H CI Re
N (0]
0 RyRy R3 o Ry R“

7.0

[0066] (8.1 k&Y » HF R, ~ R~ R; » Ry~ Rg ~
Ry~ RuKRRUEWIATER > AIRIBHRES » T BRa b AR
Wz 7R BE - 802 &Y » HHR, - Ry~ Ry~ Ry»
Re * RuNMRASCHIFTESR » AIEHENABR BRI F o 1£
17 £ B0A 17 72 38 A0 B AL 8 (Nal) o2 3B B 5% 20 N2, COs B ik
BHF(KCONmEBBBRERT  FHERENLYE
H o WP BRah iR © B0 BE - FEHEFHEWCH,CLZ I
B H@EBT - EEWLE - NEt; - DMAPEIE RS
BMEET > AMENKEKREAEERE B3 X8124ks
¥ > HAFR; ~ Ry~ Ry~ Ry~ Re » Ry~ Ry RRANSEHTFTE
& WP BROFFIR o

FiiES
Re Re R7
OH
~ I H O RyRy; ab R2 Rz
N N OR, — " OR,
N 0
0 RiRy Rj o Ry R11

8.0 8.1

[0067] 9.1 K922k &% » HFR, ~ R, Ry~ Rg»
RuERIIEVIFTEEELABHEALRIMNEVFTESREN
BERNEENGE  AJREBEEY PRaT L HiE
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B - HO.0ZEY > PR >Ry~ R~ Re~ Ry~ Ry
RANEVIFIESR > AJHEMICZEBET » EKEET » &
REATHF Z BEIEE T @B > AEAN=E{inkE
W) 2 $7 4 {1 B B 3 A0 B & 1L $ (NaBHy) 2 &6 ¥ 2K TR B2
B BEH.1K%9.22&Y > fiSharma, P.K.; Kumar, S.;
Kumar, P.; Nielson, P. Tet. Lett. 2012, 48, 8704-8708Ff it

EFBatFim -

FRFE9
Rg
OH
z | H Ry Ry2
N N (O
N 0 R4
0 Ry Ry
i
. |_RB,OCH20HCH2
9.0
\a
Re RG
OH OH
~ | H Q Rg Rz = t H O R, Ry
X N O\ NS N
O Ry Rp % + 0 Ri1 Ry
i
- Rg,OnPr o
THRALT Rg,OH
. . ) 8
9.1 9.2

[0068] 1032t &%) » R, ~ Ry » RexRpAI&RY]
FiEs  WIREFEL » P BRa-ch AL 755 & E -
10029 » EPRARYIFTESE » AIFEHAEFIT0C
ZEE T o FEREWNTHF Z SIS BRIt - NS
HEBLICHC HEFAE TRZHESE - ME BB MRE
%l (Grignard reagent) ° RIFAEMAHBIFER TEHAT0C 2
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iR T FEREAITHF Z BRIEFEE FIEREIF - REZHEWNS
(Z Bk N EAAR )83 (I1T) (Fe(acac)s):Z S (LB K 58 0% N B &
ki EE ALY > BERK101Z24E8Y » HHR, - R;
R, AR AT E K > f0Mayer, M.; Welther, A.; von Wangelin,
AJ. ChemCatChem, 2011, 3, #1567 - 15715 A ik B 2]
SBRahfrm - 1022 40EY » R, » RyER MY
FTE® > ATHIN0.1Z/LEY » R, » RyEKR AR YIFT
EHE BHEMCZBRET  HHEUZBEZHBEIEETF
TEE IR > FSEINIMIE T £ E st 858 - 55101,2:4,5-
& -O-(SE EPNH)-p-L-77-2,3-C B -2,6-NK 7 B (ShiZR & 1k
EAREHREBE)CESLELE - BWE005 M
Na;B407-10H,0724x10™ M Nay(EDTA)/K ¥ ¥ B9 4% 187 V5 1
RERHEMG HBREEANZFVEEREBESAHEZ
Na(EDTA)E WRHI & B » B FFFAR 18 058 20K.CO3 2
A7k B 2 YA YR » W1 Wang, Z.-X.; Tu, Y.; Frohn, M.; Zhang,
J.-R.; Shi, Y. J. Am. Chem. Soc, 1997, 119, #11224 -
N23SH il R NS BRObF AR - 54+ 1032 4E
¥ » EHFR, » Ry~ RyFRIIEVITER » AIHHN10.22 R
S HFRy - Ry~ RpUILHIFTES @ FEHEHICZ
KR T FEFENERERNERRRAEVR B (H FRA1EFTFT
EFR)ZEBESYT » FEE AR ER (HoS0,) 2 BE BE B SR S 4
fMAggarwal, V.K; Bae, I; Lee, H.-Y. Tetrahedron, 2006, 60
(43), 59725 - 9733 Frii sl R F R AR -
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10
" Rz Riz
Br a 12 b Rzl o ¢ HO OR4
S Ry LR R
10.0 10.1 10.2 10.3
gl

[0069] & B LA © T4 (1R,2S)-1-(4-F K £ )-2-((4-F &
HEERER)AE)A-1-E -

CH,

PMBO
OEt

[0070] 7E-15°C T #% H A0kt ks = DAKE #F A &0 1 B 7E -7 8
-15°C & [ R 33 FR A8 #7 4093 8 (min) I [ B 7] (4- A 2 1R 1l
££(7.08 mL » 5.67 mmol)J il & {t. #8 (LiBH,) (2.83 mL -
5.67 mmol > 2.0 H R E M) THF )R #E/KEt,O (11.45
mL)H 2 E R E R HE/KELO (5.67 mL)HHZ 1 MIBHK
BRZE)2-(-FEEFXFE)RE)NKLEQ.35 g
5.67 mmol) - {# X fEFHFRBIHREZRAEOPRK - &
BEW@alE£0C - HEBERE R A& KSR
(NH,Cl > 25 mL) ~ BE&7K(H0 > 25 mL)#%HR - MBS
BEoWRF > Bk (aq)HAELO (3x50 mL)ZEEY -
G 28 AR RS B 8 (MegSO.)RZ 8, » 3B IE - HiRHE - AT
RERGYHEABSREEEBT B (SI0,) > 5225%HE/C
Fomi - BEIEEAHRCEELEY (214 mg o 13%)
'H NMR (400 MHz, CDCl3) & 7.33 - 7.27 (m, 2H), 7.25 - 7.21
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(m, 2H), 7.05 - 6.98 (m, 2H), 6.91 - 6.86 (m, 2H), 4.85 (t, J =
3.3 Hz, 1H), 4.57 (d, J = 11.4 Hz, 1H), 4.46 (d, J = 11.4 Hz,
1H), 3.81 (s, 3H), 3.69 (qd, J = 6.3, 4.0 Hz, 1H), 2.53 (d, J =
2.9 Hz, 1H), 1.02 (d, J = 6.3 Hz, 3H) ; '°F NMR (376 MHz,
CDCls3) 6 -115.49 (s) ; ESIMS m/z 603 ([2M+Na]*) -

[0071]EE BI1B * BLfE(S)-2-(4-FEEXHE)EHE)A
% o

CHs; CHa
0] - 0]
PMBO PMBO
OEt H

[0072]7E£0°C T A(S)-2-(4-F EEFHE)EE)RNE Z
BE(5.00 g » 21.0 mmol)fACH,Cl, (30 mL)Z A &R 104 5%
AN 00 &8 (3R 2% 4% ) #K (1) = R 82 (IroCly(coe)s) 5 94.0E 7
(mg) » 0.105 mmol) ~ fE% — ZE W5 (Et,SiH, ; 4.08 mL >
31.5 mmol) - EEWFEOC TH#I05H#E » ERABER
a > HE#INE - BREEGYHAIET » HFEHBM
IEBREMNEAGSKBERHECE 12 mL)EE - FETEE
WABREZHREBHISSE - 5BSME > HHCHCL
(3x30 mL)ZEEUKAE - G 2 EHIEREKEE 0 BFER
(N2, SO)FZ 1R » BIE » AT HEHZREE BT (SIO,
250%AER/THOML > BIEEABMRZIEELED
(4.27 g 100%) : IR (&) 2934, 2837, 2865, 1731, 1512
cm™' 5 '"HNMR (300 MHz, CDCl;) & 9.64 (d, J = 1.9 Hz, 1H),
7.35 - 7.21 (m, 2H), 6.95 - 6.79 (m, 2H), 4.63 - 4.40 (m, 2H),
3.94 - 3.76 (m, 1H), 3.81 (s, 3H), 1.31 (d, J = 6.9 Hz, 3H) ;
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BC NMR (101 MHz, CDCl;) & 203.58, 159.54, 129.65,
129.37, 113.98, 79.14, 71.75, 55.30, 15.34 -

[0073] B B 1C © B4 f# (15,28)-2-((4- FF & K H ) &
B)- 1227518 -

CH,

CHs OH
PMBO

—_

PMBO
H

[0074]7£-78°C T (S)-2-((4-HEEFHFE)E R )N E
(3.38 g » 17.4 mmol)[AEt,0 (58 mL) Z V&R T Z IR INZEH
/R 1L$%(34.8 mL » 34.8 mmol » 1 MRTHFH) - ¥ K FEIR
GYHEEAREZREE - & EYFE RN FMEL
K B (NHL,C) B - IR &Y 57 B iR H, OB EtOAc 2
M > 2 BEER M 0 BHAEtOAc (2)EFERUKME - S 2B R
FAER 7K WEiR » RBNa,SO.H20% @ BIR HIRAE - RESERERE
@A (Si0, » 2>50% W ER/C i)tk - 5 2] 2 3= @i iR iy iE
BB A T HEFF M EBBERSY(dr. 3:1 SS:RS)
(3.29 g > 66%) : '"H NMR (400 MHz, CDCl; ; F+28) 8 7.37 -
7.25 (m, 7H), 6.89 (d, J = 8.6 Hz, 2H), 4.62 (d, J = 11.0 Hz,
1H), 4.44 (dd, J = 7.8, 2.1 Hz, 1H), 4.41 (d, J = 11.0 Hz, 1H),
3.82 (s, 3H), 3.60 (dq, J = 7.8, 6.2 Hz, 1H), 3.21 (d, J = 2.1
Hz, 1H), 1.05 (d, J = 6.2 Hz, 3H); C NMR (101 MHz,
CDCl3) & 159.34, 140.56, 130.21, 129.46, 128.31, 127.25,
126.31, 113.93, 79.66, 78.32, 70.92, 55.30, 15.56 ; ESIMS
miz 295 ([M+Na]") -
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(00751 B 611D : B4 ff (15,25)-2-((4- & & % F #H) &
£)-1-(BE}-2-26) 7 - 1-BE R (1R, 28)-2-((4- R B F ) &
B)-1-(WERY -2-25) 79 - 1B -

CH, c

Hy CH,
0 OH H
PMBOJY PMBO” N\ ., PMBO °
N
< 7 2" 2
TE RE

[0076] 7E-10°C T A H 1 & IR S 10 LA AE 35 P9 08 1% & K 1A
-5°C R AR HT 1/)N R IR ] B (M 13 - 2- 2E 48 (4.00 mL > 4.00
mmol » 1 M THF$) K F &, k. 88 (LiBH, ; 1.30 mL - 2.60
mmol » 2 MPXTHFF)RTHF (10 mL):Z ¥ ¥ 7 2 B i ot
S)2-(-HEEFTHE)EE)-1-(HIEIE-1-F)KN-1-
(0.527 g 2.00 mmol) (BIRBLHE > 2 K : Pellicena, M.;
Solsona, J. G.; Romea, P.; Urpi, F. Tetrahedron 2012, 68,
10338.) - ERERFREABEZRBRE - FBHF MR
NH,CUK BB R EREY) - FELO GX)ERUKME - &
{2 5 B AE PR BB /K M i 0 A8 Na,SOLB5 1 » SEIR BB - &
S BREEEIT(SI0; » 22 10% N ER/Cit)fit - B3 24
BHRCEEALEY (5510231 g 41% K 0.175 g -
31%) : 22 : "H NMR (300 MHz, CDCl;) § 7.32 - 7.21 (m,
3H), 7.05 - 6.93 (m, 2H), 6.94 - 6.83 (m, 2H), 5.03 (t, J = 4.2
Hz, 1H), 4.61 (d, J = 11.4 Hz, 1H), 4.48 (d, J = 11.3 Hz, 1H),
3.81 (s, 3H), 3.88 - 3.73 (m, 1H), 2.59 (d, J = 4.4 Hz, 1H),
1.13 (d, J = 6.3 Hz, 3H) ; ESIMS m/z 579 ([2M+Na]") ; &
ZZ: '"HNMR (300 MHz, CDCl;) 8 7.34 - 7.22 (m, 3H), 7.06 -
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6.92 (m, 2H), 6.95 - 6.84 (m, 2H), 4.73 (dd, J = 7.3, 2.7 Hz,
1H), 4.63 (d, J = 10.9 Hz, 1H), 4.44 (d, J = 11.0 Hz, 1H),
3.82 (s, 3H), 3.67 (dq, J = 7.3, 6.2 Hz, 1H), 3.29 (d, J = 2.8
Hz, 1H), 1.14 (d, J = 6.1 Hz, 3H) ; ESIMS m/z 579
([2M+Na]") -

[0077] % B 1E : # fi§ (1R,25)-1-(4- & -2- H & & K
2)2-(4-FEEFRE)EE)N-1-2

/©/\ O/Lfo /@/\o _‘\\\OH
~ (0]
~o o 0 -
F

[0078] 1] 5 FE 85 3 b 45 1 1- 98 -4- 58 -2- FR S (0.4
g 1.951 mmol)FMAKZEE(9.75 ml) - BIEMEE > fHE
22 H AR EE - B%alE-78°C - FEfk » Wina-Buli (2.5
MR EHEF > 0.780 ml > 1.951 mmo)EREY+F > ALK
FEIR & ¥7E-78°C T H## 1/ - R A0LIBH, (2.0 MAATHF
F1+0.975 ml > 1.951 mmol) » &%k F R N 2 5k Z B
F20.5 MEHERE(S)-2-(4-FEEEF )AL R Z
f5(0.465 g > 1.951 mmol) - FEE W ANA L MIEHR - KIEY)
FWFHBERR - B REYWFES/LEHRIMN2 mLAERINH,CI
REROEE RERLDETR - BR300 8 - 1L
BESYHEBBRESEKZOWRS > AAZRERXK -
B BB RMeSO82 1% - BIR B BH 22 184 - FrEies
YRR & BR BT (SI0, » SO30%A /T A )ik - 5E 24
iR IR AL &7 (290 mg » 46%) - 'H NMR (300 MHg,
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CDCl;) & 7.42 (dd, J = 8.1, 7.2 Hz, 1H), 7.27 - 7.21 (m, 2H),
6.91 - 6.85 (m, 2H), 6.66 (td, J = 8.4, 2.4 Hz, 1H), 6.55 (dd, J
= 10.9, 2.4 Hz, 1H), 5.15 (t, J = 3.5 Hz, 1H), 4.57 (d, J =
11.6 Hz, 1H), 4.50 (d, J = 11.6 Hz, 1H), 3.86 - 3.78 (m, 4H),
3.76 (s, 3H), 2.65 (dd, J = 3.4, 2.0 Hz, 1H), 1.00 (d, J = 6.4
Hz, 3H) ; ’C NMR (101 MHz, CDCl;) & 162.88 (d, J = 244.4
Hz), 159.19, 157.03 (d, J = 9.6 Hz), 130.66, 129.30, 128.47
(d, J = 9.9 Hz), 124.48 (d, J = 3.2 Hz), 113.76, 106.79 (d, J =
20.9 Hz), 98.43 (d, J = 25.9 Hz), 75.79 (d), 70.35, 69.97,
55.45, 55.30, 13.46 : ESIMS m/z 663 ([2M+Na]") -

[0079] FEBI2A : B0 1-FF & H-2-((1R,25)-2-((4-F & &
ERE)EE)-1-FEERE)E -

[0080] /] (1R,28)-2-(4- R & EF R E)EE)-1-Q2-B &
EXE)N-1-E2(500 mg > 1.654 mmol) - N-BROE-N-F E
BT (531 ul» 2.480 mmol)ECu(OAc), (60.1 mg > 0.331
mmol)fA B 2 (8.267 mL) ¥ 5% FF ¥R NPh3Bi(OAc); (1385
mg > 2.480 mmol) - FFAFEERRBRIFRESOC TN A#E
16/ - BRIEYHAEEE - K Celite " ZEBIE
HiZME - MEHEYERESEREREIN(GSIO » 0230%K
/St BREEECAHRCEELEY(SSS mg
67%) : 'H NMR (300 MHz, CDCl3) & 7.41 - 7.33 (m, 3H),
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7.18 (q, J = 8.2 Hz, 5H), 7.08 (d, J = 8.0 Hz, 1H), 6.89 - 6.81
(m, 7H), 5.73 (d, J = 3.5 Hz, 1H), 4.60 - 4.49 (m, 2H), 3.88 -
3.82 (m, 4H), 3.79 (s, 3H), 1.25 (d, J = 6.4 Hz, 3H); "°C
NMR (101 MHz, CDCl;) & 158.98, 158.27, 156.42, 129.42,
129.18, 128.47, 127.69, 125.82, 121.56, 120.76, 120.46,
115.71, 113.59, 110.12, 76.32, 75.29, 70.61, 55.38, 55.27,
14.75 ; ESIMS m/z 779 ([2M+Na]") o

[0081] B HI2B : BLfF2-&-1-((1R,29)-1-(4-F -2-FH & H
KE)-2-(W-FEEFHE)RE)NEE)-4-FEF -

Cl

CH,

[0082] [4] (1R,2S5)-1-(4- . -2- FF EE F H)-2-(4-F & &
FKEE)EE)RN-1-FE(190 mg > 0.593 mmol)f 7k DMSO
(2.97 mL)F Z B F R HIINaH (29.7 mg » 0.741 mmol » 60
BEEWNEDHT) - EREBI0ODES % > KIN2-8-1-5
-4-FAE I (686 mg > 4.74 mmol) » A REESWMBAE
60°C T B 1S/ - FEEHAR 1BV INH,OFE VA K FEY) - R
EMAELO (3x50 mL)ZEEY - B A&~ B 8 3 i@ m e
DEBREIE - ETFRNFTRRESRY - EFERETR
& BRE FE B AT (SI0, » 0>30% A EA/T ket - BE 2 &
Gk BB E (217 mg > 82%) © 'H NMR (400 MHz,
CDCl;) & 7.34 (dd, J = 9.2, 6.8 Hz, 1H), 7.19 (d, J = 8.7 Hz,
2H), 7.14 (d, J = 1.7 Hz, 1H), 6.85 - 6.77 (m, 3H), 6.62 - 6.55
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(m, 3H), 5.63 (d, J = 3.8 Hz, 1H), 4.63 (d, J = 11.9 Hz, 1H),
4.57 (d, J = 11.9 Hz, 1H), 3.89 (qd, J = 6.4, 3.9 Hz, 1H), 3.83
(s, 3H), 3.79 (s, 3H), 2.19 (s, 3H), 1.25 (d, J = 6.4 Hz, 3H) ;
F NMR (376 MHz, CDCl;) & -112.06 (s) ; ESIMS m/z 467

([M+Na]") -
[0083]F BI2C : BLfH4-((1R29)-2-(FH &K E)-1-(BH
EHAE)-WE)-1I-BEE -

CH,

[0084] Z£0°C T [ (1R,28)-1-([1,1'- B F ]-4- %5 )-2-(CF
S )A-1-EE(272 mg » 0.854 mmol)A 7K DMF (2.8 mL)h
BB PRINEAHI(NaH 5 59.8 mg» 1.50 mmol » 60FE &
YBIRBEYHT) - FOC THE\ENRERSYISHE - KES
MEKBBEL - #1558 BEEFHSAIRZEIC - ¥
MDA (R P E)ERN HE(84 uL > 0.854 mmol)BRER » H{HH
FOCTH#H - EI0DHEZR  KRIEASZEHKBBHL
BENEEEYEHAABREZTERRE - #5HRIIH0/)
ODHERREREY) - BEHNKEESYI058E » BHow
£HE o HELO (3)ZEEUKAE » HEMH B REIER Na, SO
B IR BIRHE o PR YFER TR EREEIT (SO,
0>10%WE/SH)ft  FREERAHMRZIEELEY
(251 mg» 79%) : '"H NMR (400 MHz, CDCl;) & 7.64 - 7.60
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(m, 2H), 7.57 (d, J = 8.2 Hz, 2H), 7.48 - 7.32 (m, 5H), 7.24 -
7.19 (m, 3H), 7.10 - 7.06 (m, 2H), 4.46 (d, J = 11.9 Hz, 1H),
4.30 (d, J = 11.9 Hz, 1H), 4.27 (d, J = 6.4 Hz, 1H), 3.64 (p, J
= 6.2 Hz, 1H), 3.28 - 3.20 (m, 2H), 1.32 (d, J = 6.2 Hz, 3H),
1.12 - 1.01 (m, 1H), 0.56 - 0.45 (m, 2H), 0.22 - 0.10 (m,
2H) ; C NMR (101 MHz, CDCI3) & 141.03, 140.33, 139.54,
138.60, 128.75, 128.18, 128.14, 127.67, 127.30, 127.18,
127.06, 126.73, 84.36, 78.56, 73.75, 71.47, 16.71, 10.74,
3.18, 2.83 ; ESIMS m/z 395 ([M+Na]") -

[0085]E FI2D : & fifi %5 [ B& (1R,28)-1-(4- %\ -2- FF & &
HKE)-2-(U-FEEFFE)EE)NE -

CH

EH,
\\\O
Oy on

[0086]FE 25°C & 1A (1R,28)-1-(4- & -2- B & & K
E)2-(-FEEFTHE)EHE)N-1-B2(85 mg > 0.265
mmol)) X £ 7K ML E (0.858 mL) o (2 ¥ 1 o 5 I 5 K Bl &
(65.3 pL » 0.531 mmol) - #£25C THHE X IEREY16/)
- AREMEBEREY  HEHRBABBRERY - F
B HFEETEREEEN(SI0, » 5230%WNE/CH)ML - B
| 2| E R ZEEMEY(O1 mg > 85%) 1 'H NMR (300
MHz, CDCl;) & 7.22 (dt, J = 5.8, 2.9 Hz, 3H), 6.88 - 6.82 (m,
2H), 6.67 - 6.54 (m, 2H), 6.39 (d, J = 3.3 Hz, 1H), 4.60 (d, J =

11.6 Hz, 1H), 4.49 (d, J = 11.6 Hz, 1H), 3.83 - 3.74 (m, 7H),

54



2016272838

1.26 (s, 9H), 1.10 (d, J = 6.5 Hz, 3H) ; '’F NMR (471 MHz,
CDCl;) & -112.37 - -112.55 (m) : ESIMS m/z 427
([M+Na]") -

[0087] EBU3A : B 5-7-2-((1R,25)-2-((4-F E EF H
B)EE)-1-FEERNE)FE -

[0088] [ 2-(}& 7N & 5 )-4-F-1-(1R,29)-2-(4-F EEFK
FHE)EE)-1-FF ERE)F (294 mg > 0.696 mmol) K I 1k
(72.8 pL > 0.835 mmol)AE/KTHF (3.48 mL)r 2 Y5 5 th ik
fANPd(PPh;), (40.2 mg » 0.035 mmol) - ¥ IESWAE25C T8
HS/ANE > HEERFEHBINAKER - B &Y% HELOR
B> EBEESBRY - BALNHCI (3x50 mL)YEk - 6
WEFRHRBHESBRER  DEECTBRERY - i
RIRBRVEESTRE BT (Si0; - S15% R E/C %)M
o BEEFEE MR ZEELSE (228 mg o 86%) : 'H
NMR (400 MHz, CDCl;) § 8.01 (s, 1H), 7.18 (ddt, J = 9.8,
4.7, 2.4 Hz, 4H), 7.07 (dd, J = 8.5, 6.6 Hz, 1H), 6.91 (t, J =
7.4 Hz, 1H), 6.86 - 6.79 (m, 4H), 6.61 (dd, J = 10.3, 2.5 Hz,
1H), 6.54 (td, J = 8.3, 2.6 Hz, 1H), 5.01 (d, J = 6.3 Hz, 1H),
4.60 (d, J = 11.2 Hz, 1H), 4.43 (d, J = 11.2 Hz, 1H), 4.03 (p,
J = 6.2 Hz, 1H), 3.80 (s, 3H), 1.30 (d, J = 6.2 Hz, 3H) ; '°F
NMR (376 MHz, CDCl;) 6 -112.86 (s) ; ESIMS m/z 381
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(IM-HJ) -
[0089]% #I 3B : Z f 2-( I W % F & £ )4 &
-1-((1R,28)-2-((4-R EEF R E)EE)-1-FEENE)E -

[0090] ] 5- % -2-((1R,25)-2-((4- F A FE F H & )& H)-1-
KEEFE)KEN(114 mg » 0.298 mmol) K K,CO; (82 mg
0.596 mmol)fAPIHEH(1.49 mL)F 2B & HMGR HE)ER
PIfE(43.4 pL > 0.447 mmol) - £25°C TH# R IER G Y24
/N o FER A IN(82 mg > 0.596 mmol) K (& FF 2 )R P ke
(43.4 uL > 0.447 mmol) &z DMSO (1.49 mL)E K FEREY - ¢
50C ¥ R IEY 24/ » LI fE R R I TRRRERY) -
FTiS R RV #E B S BRE AL @ 1T (Si0, » 0>30% P B/ K )AL
o BEEECHRZIZELEGY(104 mg > 80%) : 'H
NMR (400 MHz, CDCl;) § 7.34 - 7.28 (m, 1H), 7.22 - 7.14
(m, 4H), 6.84 (dt, J = 11.4, 8.1 Hz, 5H), 6.57 (dd, J = 12.5,
6.0 Hz, 2H), 5.73 (d, J = 3.3 Hz, 1H), 4.60 (s, 2H), 3.94 -
3.78 (m, 3H), 3.78 (s, 3H), 1.34 - 1.23 (m, 4H), 0.68 - 0.62
(m, 2H), 0.38 (q, J = 4.8 Hz, 2H): "’"F NMR (376 MHz,
CDCl3) § -112.62 (s) ; ESIMS m/z 459 ([M+Na]") -

[009T] B HI3C + T 1-((1R,29)-1-(2- K F & £ )-2-((4-
REETHE)EEL)AE)-4-F-2-FEEX -
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[0092] [ 2-((1R,28)-1-2-BE A E)-2-(4-F EEFKH
H)EE)NE)-5-FAEE(197 mg > 0.473 mmol) K 5 EHHEE
(144 mg > 1.181 mmol)A &K CH,Cl, (2.36 mL) 7 5 #5 o
A PONEt; (329 pL » 2.363 mmol) + Cu(OAc), (94 mg » 0.520
mmol) & 4 A5 F&i - K RIERSWE23C THEAIR)
HEEH%EHCelite™ BT A I8HE - FTEBEYWERSES
FEEHT (810, » 0-230% N E/Dhe)fif - BB EEA MRS
fEELEY)(102 mg > 44%) : '"H NMR (400 MHz, CDCl3) 6
7.50 (dd, J = 8.6, 6.7 Hz, 1H), 7.35 (ddd, J = 10.0, 7.8, 1.8
Hz, 3H), 7.18 (dd, J = 17.1, 8.0 Hz, 3H), 7.07 - 7.01 (m, 1H),
7.01 - 6.97 (m, 2H), 6.84 - 6.70 (m, 5H), 6.46 (dd, J = 10.1,
2.4 Hz, 1H), 5.77 (d, J = 3.9 Hz, 1H), 4.64 (d, J = 11.8 Hz,
1H), 4.58 (d, J = 11.8 Hz, 1H), 4.05 - 3.97 (m, 1H), 3.77 (s,
3H), 1.33 (d, J = 6.4 Hz, 3H) ; "’F NMR (376 MHz, CDCl;) &
-111.43 (d, J = 2.1 Hz) ; ESIMS m/z 515 ([M+H]")

[0093] EF BU4A - T (1R, 28)-1-([1,1'- Bt & ]-4- 5 )-1-
SEN-2-F -
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[0094] [&] 4-((1R,28)-2-(F R & £ )-1-FHEWHE)-1,1'-
BEZE(72 mg > 0.183 mmol)JA ZEE(1.22 mL) K E k% (608
pD) b 2 BB ESYW PR A MPAC (78 mg > 0.018
mmol > 2.5EE &%) - f£70C TEHLNIEREY2/NE - KX
FERSYAMEEE > KHCelite" B - HIBHE - i
FRERY R B BRE G (Si0; » 5>30% A EH/C k)AL
BIEOOEEIIEELEYE3 mgo 77%) - 'H NMR
(400 MHz, CDCl;) & 7.59 - 7.54 (m, 4H), 7.43 (dd, J = 12.1,
5.0 Hz, 4H), 7.33 (t, J = 7.3 Hz, 1H), 7.20 (t, J = 8.0 Hz, 2H),
6.90 (t, J = 8.1 Hz, 3H), 5.10 (d, J = 4.7 Hz, 1H), 4.20 - 4.12
(m, 1H), 2.00 (s, 1H), 1.29 (d, J = 6.4 Hz, 3H) ; ’C NMR
(101 MHz, CDCl;) & 157.83, 140.92, 140.61, 136.78, 129.42,
128.78, 127.45, 127.39, 127.31, 127.05, 121.12, 115.90,
83.43,71.14,18.11 ; ESIMS m/z 631 ([2M+Na]") -

[0095] E BI4B : Blfi(15,29)-1-F &K -1-(BEL-2-F)N
J2-fE o

CH3 CH3

\\\O \\\O
PMBO” \@ HO™ \O
g 7 s

[0096]7£ 0°C "~ [d] 2-((1S,28)-2-((4- FH & E X H & ) &
H)-1-FE S B E)BEKY(0.223 g v 0.630 mmol)ACH,Cl, (3
mL) 5 H,0 (0.3 mL)ZIREWF ZBER P EM4,5-—&-3,6-
CHEEED-1,4- % -1,2- = B 5 (0.150 g 0.661
mmol) - N ERE G305 - B REWFELHARMI N
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NaOH7K & ¥ (0.66 mL)# 5 B F CH,Cl, (10 mL)FRTE - 4Bk
%18 0 HFCH,ClL, (2x10 mL)ZEEN/KAE o &2 B AR
Na,SO.Fz ¢ » @R » HIRHE - REAHZHE R ER(SIO;
2220%AE/ St BEEEGBMRZEELEY
(116 mg » 75%) : IR (FEf) 3390, 2923, 2851, 2865, 1597
cm' ; '"HNMR (300 MHz, CDCl;) & 7.33 - 7.16 (m, 3H), 7.07
(ddd, J = 3.5, 1.2, 0.7 Hz, 1H), 7.03 - 6.88 (m, 4H), 5.26 (d, J
= 4.9 Hz, 1H), 4.28 - 4.09 (m, 1H), 2.08 (d, J = 4.9 Hz, 1H),
1.29 (d, J = 6.3 Hz, 3H); ’C NMR (101 MHz, CDCl;) &
157.60, 140.58, 129.43, 126.59, 126.50, 125.94, 121.60,
116.21, 80.60, 70.73, 18.33 o

[009TJE BS : BfH(S)-2-(B=T &RE)VEKE )N E
(IR28)-1-F&EE-1-(HHFEE)N-2-8 -

CH,

[0098]FE0°C T A (1R,2S)-1-F & E-1-(H R EE )W -2-
BZ(99 mg > 0.409 mmol) & (1R,2S)-1-FEH-1-(HFEE )R
-2-fE(99 mg » 0.409 mmoljfj@CHZClz (2.04 mL)th 7 ¥A¥E
WINES)-2-(B=T &R E )£ )N B (Boc-Ala-OH ; 85
mg » 0.449 mmol) - DMAP (4.99 mg > 0.041 mmol) &
N-(ZEERE)EREE)-N N -ZRER-13- RS S
(EDC ; 157 mg > 0.817 mmol) - FEB THEBRKIERESY
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[BmR - BERERSY - fEHSBRE X E T SIO,
5230% A ER/CH)ML > BRI EEAHRCEELSY
(164 mg * 97%) : 'H NMR (400 MHz, CDCl3) & 7.27 (d, J =
6.8 Hz, 3H), 7.19 - 7.11 (m, 4H), 6.87 (t, J = 7.4 Hz, 1H),
6.82 (d, J = 7.8 Hz, 2H), 5.28 - 5.21 (m, 1H), 5.15 (d, J = 4.8
Hz, 1H), 4.96 (d, J = 7.2 Hz, 1H), 4.29 - 4.19 (m, 1H), 2.31
(s, 3H), 1.42 (s, 9H), 1.35 (d, J = 6.4 Hz, 3H), 1.14 (d, J =
7.2 Hz, 3H) ; °C NMR (100 MHz, CDCl3) & 172.73, 157.95,
137.83, 134.48, 129.33, 129.19, 126.87, 121.09, 115.96,
81.07, 74.22, 28.31, 21.15, 18.51, 14.93 ; ESIMS m/z 414
([M+H]") -

[0099] E B 6A : Zfi (S)-2-FZ E P EL (1R,29)-1-(4-F &
2)-1-KEEN-2-ARERE -

(0] CH
H 8 o o
_N,, o) CIHsN,,
Boc ’ (0] : ’ (0]
CH4 CHs

[0100][ (S)2-(EE =T & R E)EE )R B
(1R,28)-1-(4-F FEE)-1- K E EH N -2-E8(220 mg» 0.527 mmol)
LB AN N HCIR TR b 2 ¥ (1.98 mL » 7.9
mmol) - FE =R THEPESYUINE - EENJT T ERBEH
R EENEHREEAEY  ERRE— S AN
AR T —% 8 : ESIMS m/z 318 ([M+H]") -

[O101] B BU6B : B4 (S)-2-(3- 78 = -4- F &8 H Mt e ik i
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E)WNBER(IR,28)-1-(4-BHEE)- |- K EERN-2-F -

[0102] a1 (S)-2- R E N ER (1R,25)-1-(4- B AEE)-1- K & &
P-2-BE B ER B (186 mg > 0.526 mmol) ~ 3-RE-4-FHFE M
IE FF % (98 mg > 0.578 mmol) &z PyBOP (301 mg 0.578 mmol)
RCH,CL, (2.63 mL)YF 2B R FIRMNN-Z EREZ &
(DIEA) (303 uL > 1.74 mmol) - E= IR TR¥E R EE S YIF
W - ZBER - BFEESREEBIT(SIO, 0 5>30%K F/
CROMMAHEYER I E8CHRZEELEYQLS
mg » 80%) : 'H NMR (400 MHz, CDCl;) & 12.06 (s, 1H), 8.39
(d, J = 7.7 Hz, 1H), 7.97 (d, J = 5.2 Hz, 1H), 7.40 - 7.34 (m,
2H), 7.20 - 7.13 (m, 2H), 7.03 - 6.96 (m, 2H), 6.88 (dd, J =
15.2, 6.3 Hz, 2H), 6.82 - 6.78 (m, 2H), 5.31 - 5.24 (m, 1H),
5.18 (d, J = 5.2 Hz, 1H), 4.64 (p, J = 7.2 Hz, 1H), 3.93 (s,
3H), 1.39 (d, J = 6.4 Hz, 3H), 1.33 (d, J = 7.2 Hz, 3H) ; '°C
NMR (101 MHz, CDCl3) 6 171.49, 168.69, 163.72, 161.27,
157.58, 155.39, 148.76, 140.48, 133.27, 133.24, 130.37,
129.41, 128.75, 128.67, 121.41, 115.95, 115.64, 115.43,
109.49, 80.61, 74.32, 56.07, 47.95, 18.01, 15.20 ; '"’F NMR

(376 MHz, CDCl;) & -113.62 (s) ; HRMS-ESI (m/z) ((M+H]")
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CosHy6FN,O63H B {H469.1769 & HEH{E469.1777 -
[0103) FFB7 : B (S)-2-(3-FRE: -4~ FF 8 B bt e I i 55 )
WEE(1R,25)-1-(4-F-2-HEEFE)-1-(HF R EE)R-2-

[0104] ] 2 FE /N P B8 0 (8)-2-(3-F8 B -4- B S B T e
Mz 2N BE(1R,28)-1-Q-F-4-FEFEE)-1-(4-F-2-H &
E )R -2-FE(79 mg > 0.144 mmol)  NEt; (60.4 uL » 0.433
mmol)) 2 5% Pd/C (61.5 mg > 0.014 mmol) - F&IEtOAc (1.44
mL) » HEE/ME - BERL atm H,(REK) FAEZE R T R#F
6.5/NFF - fEH Celite "RBB K ERESY 0 LIBMFEEE 15
il HFEHSBREEENT (10,0 5>30%A B/ C )Rt
BEEHOEKRZIEELEY(66 mg > 85%) 1 'H NMR
(400 MHz, CDCl3) 8 12.11 (s, 1H), 8.44 (d, J = 7.8 Hz, 1H),
7.95 (d, J = 5.2 Hz, 1H), 7.33 (dd, J = 8.2, 6.8 Hz, 1H), 6.95
(d, J = 8.3 Hz, 2H), 6.85 (d, J = 5.2 Hz, 1H), 6.69 (t, J = 5.7
Hz, 2H), 6.63 - 6.55 (m, 2H), 5.57 (d, J = 4.6 Hz, 1H), 5.40 -
5.33 (m, 1H), 4.66 (p, J = 7.2 Hz, 1H), 3.93 (s, 3H), 3.88 (s,
3H), 2.21 (s, 3H), 1.37 (d, J = 7.2 Hz, 3H), 1.33 (d, J = 6.5
Hz, 3H);: °C NMR (101 MHz, CDCl;) & 171.43, 168.68,

163.36 (d, J = 246.2 Hz), 157.81 (d, J = 9.8 Hz), 155.53,
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155.36, 148.76, 140.41, 130.49, 130.27, 129.77, 129.04 (d, J
=10.1 Hz), 121.33 (d, J = 3.2 Hz), 115.43, 109.42, 107.35 (d,
J = 21.3 Hz), 98.66 (d, J = 25.9 Hz), 74.65, 73.23, 56.04,
55.77, 48.01, 20.42, 18.09, 15.00 ; ’F NMR (376 MHz,
CDCl;) & -111.31 (s) : HRMS-ESI (m/z) ([M+H]")
C,7H30FN, O/ B {E513.2032 5 HE{ES513.2027 -
[0105] EF BU8A : Bl (S)-2-C-(ZHEEEF EE)-4-F &
E ML IERE L B )P ER(1R,29)-1- K EE-1-(HHEE)RF -2-8 -

HaC o HaC o O. _CHs
Y
=
51(“ i

«0 X N,
.. \ ., Hko
& I

[0106] 7£ 22 I8 F [ (S)-2-(3- ¥ 5 -4- 4 56 N e i i )
P EE(1R,25)-1-F & 5~ 1-( FZE2)R-2-BE (110 mg » 0.237
mmol) 5 K,CO; (65.5 mg 0.474 mmol)fAR EH(2.37 mL)th ;7
RPN Z BEIR FES(30.2 pL > 0.308 mmol) ° § %
BESYIMEAE40C HIBRER - ZRER > AFREEnE
# o S B T(SI0, + S>30%FE/S Rk - B3I
AR ERELE7)(94 mg > 74%) © 'H NMR (400 MHz,

CDCl;) § 8.28 (d, J = 7.8 Hz, 1H), 8.24 (d, J = 5.4 Hz, 1H),

7.28 (d, J = 8.0 Hz, 2H), 7.19 - 7.10 (m, 4H), 6.93 (d, J = 5.4
Hz, 1H), 6.87 (t, J = 7.4 Hz, 1H), 6.84 - 6.80 (m, 2H), 5.75 -
5.70 (m, 2H), 5.26 (dt, J = 11.4, 5.7 Hz, 1H), 5.18 (d, J = 5.0

Hz, 1H), 4.67 (p, J = 7.2 Hz, 1H), 3.90 (s, 3H), 2.31 (s, 3H),
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2.06 (s, 3H), 1.38 (d, J = 6.4 Hz, 3H), 1.28 (d, J = 7.2 Hz,
3H) ; *C NMR (101 MHz, CDCl;) § 172.25, 170.27, 162.95,
160.27, 157.96, 145.68, 144.01, 142.49, 137.82, 134.51,
129.31, 129.19, 126.89, 121.06, 115.98, 109.53, 89.58, §1.10,
74.38, 56.17, 48.16, 21.14, 20.87, 18.23, 15.00 ; HRMS-ESI
(m/z) ([M+H]") CyH33N,0s 51 % {# 537.2231 © B 5 f&
537.2235 -

[0107] £ BI8B : B fi (S)-2-(3- Z B A B -4- FF SR B b e i
B R BE(1R,29)-1-2-F-4-FEFEE)-1-G-A-2-FEHE
%g)ﬁ-z-ﬁa :

Cl

CHs

[0108] /| (8)-2-3- R E-4-FHREM e BE i K)A B
(1R,28)-1-(2-&-4-HEF FE)-1-(4-Fm-2-FHEEFE)RN-2-
g (59 mg > 0.108 mmol)FAMEIE(539 uL » 6.58 mmol)F Z i
P I0 L BRET (539 uL > 5.61 mmol) - B ED1/NE
HERTEEZFTRRERY - KIS BERWEBEBRRERE
b HEREEZHBRERY - MIERAYCHZRE
BT (Si0; » 5>30%AE/SH)M L - BE E 5 EEHRR
Z A& Y)(62 mg » 98%) : 'H NMR (400 MHz, CDCl;) §
8.50 (d, J = 6.6 Hz, 1H), 8.28 (d, J = 5.4 Hz, 1H), 7.38 (dd, J

=9.2, 6.7 Hz, 1H), 7.12 (d, J = 1.7 Hz, 1H), 6.98 (d, J = 5.5
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Hz, 1H), 6.81 - 6.76 (m, 1H), 6.61 (ddd, J = 10.8, 5.5, 2.3 Hz,
2H), 6.55 (d, J = 8.4 Hz, 1H), 5.63 (d, J = 4.4 Hz, 1H), 5.42 -
5.35 (m, 1H), 4.72 - 4.64 (m, 1H), 3.90 (s, 3H), 3.88 (s, 3H),
2.39 (s, 3H), 2.19 (s, 3H), 1.35 (d, J = 6.5 Hz, 3H), 1.33 (d, J
= 7.2 Hz, 3H); ’C NMR (101 MHz, CDCl;) & 171.95, 168.85,
163.47 (d, J = 246.5 Hz), 159.42, 162.34, 157.82 (d, J = 9.7
Hz), 150.89, 146.60, 141.58, 137.48, 131.22, 130.67, 129.17
(d, J = 10.1 Hz), 127.84, 122.93, 120.74 (d, J = 3.4 Hz),
114.38, 109.67, 107.46 (d, J = 21.3 Hz), 98.64 (d, J = 25.9
Hz), 75.32, 73.02, 56.25, 55.78, 47.97, 20.71, 20.20, 18.44,
14.99 ; '’F NMR (376 MHz, CDCl3) & -110.97 (d, J = 2.0
Hz) ; HRMS-ESI (m/z) ([M+H]") CyHj;,CIFN,Os 5t & &
589.1747 ; B EL{ES589.1749 o

[0T09] E B9 : B (S)-2-(3-FRE-4-FH S ML e B i 5 )
AER(1R2S)-1-(4-F-2-NEEFXE)1-FEEF-2-BBEX
(S)-2-(3-FL B -4- B & FL ML e Bk % B2 ) N B2 (1R,28)-1-(4- %, -2-
?ﬁ%%%)-l-ﬁé‘i%?ﬁ-%ﬁa °

CH3 (o] CH;y

%@ ' %@ ; CH,HO%Q

[0110] R Sharma, P.K.; Kumar, S.; Kumar, P.; Nielsen,
P. Tet. Lert. 2012, 48, 8704-8708 2 12 » #EN, S B T 1@
(8)-2-(3-7R E-4-H S E Mg B B B )N BZ (1R,29)-1-2-(JF A
FAE)-4-BAE)-1-FEHERN-2-H5(91 mg > 0.173 mmol) & &
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£ 4TnKE%(3.91 mg > 0.017 mmo)FATHF (651 uL)Rz7K
(217 pL)F 2N BHEESY FEHINNaBH, (13.13 mg -

0.347 mmol) (EE-BERERL) - FEFOC TEHENIERS
) U/INR » I B 60 2 FE 90 38 ER VR 7K /0N 0 3 Y UG L P CHLCL,
ZEE3R - REMZEHEBRERYFER B AHE RS E  H
EFEN R TERERY  MEEBRYKHTERKEN
(Si0; » 5230% AN EA/Ch)Ft b - B 253 5l 2 8 ik 2 5
BEAL S #7(29 mg > 32%) : '"H NMR (400 MHz, CDCl3) § 12.12
(s, 1H), 8.43 (d, J = 7.8 Hz, 1H), 7.96 (d, J = 5.2 Hz, 1H),
7.32 (dd, J = 8.3, 6.8 Hz, 1H), 7.20 - 7.13 (m, 2H), 6.86 (dd,
J =10.0, 6.2 Hz, 2H), 6.82 - 6.77 (m, 2H), 6.61 - 6.53 (m,
2H), 5.62 (d, J = 4.5 Hz, 1H), 5.43 - 5.36 (m, 1H), 4.66 (p, J
= 7.2 Hz, 1H), 3.98 (t, J = 6.4 Hz, 2H), 3.94 (s, 3H), 1.96 -
1.86 (m, 2H), 1.37 (d, J = 7.2 Hz, 3H), 1.34 (d, J = 6.5 Hz,
3H), 1.11 (t, J = 7.4 Hz, 3H) - "’F NMR (376 MHz, CDCl;) &
-111.41 (s, 1F) - °C NMR (101 MHz, CDCl;) & 171.38,
168.68, 163.33 (d, J = 246.1 Hz), 157.68, 157.21 (d, J = 10.0
Hz), 155.36, 148.76, 140.40, 130.49, 129.30, 128.95 (d, J =
10.2 Hz), 121.10 (d, J = 3.2 Hz), 120.99, 115.53, 109.42,
107.16 (d, J = 21.5 Hz), 99.24 (d, J = 25.9 Hz), 74.64, 73.25,
70.01, 56.04, 48.01, 22.49, 18.13, 15.03, 10.67 - HRMS-ESI
(m/z) (IM+H]") C,5H;,FN,O, 5t & f 527.2188 : & B (€
527.2188 » R EWMMEHAEHBRCEELEYWG3 mg

39%) : 'H NMR (400 MHz, CDCl;) & 12.44 (s, 1H), 9.00 (s,
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1H), 8.35 (d, J = 7.6 Hz, 1H), 8.09 (d, J = 5.3 Hz, 1H), 7.22
(ddd, J = 8.4, 7.0, 3.6 Hz, 3H), 6.97 (d, J = 5.3 Hz, 1H), 6.94
(t, J = 7.3 Hz, 1H), 6.88 (d, J = 7.8 Hz, 2H), 6.54 (td, J = 8.4,
2.5 Hz, 1H), 6.32 (dd, J = 10.0, 2.2 Hz, 1H), 5.50 (d, J = 6.9
Hz, 1H), 5.20 (p, J = 6.1 Hz, 1H), 4.65 (p, J = 7.1 Hz, 1H),
3.99 (s, 3H), 1.51 (d, J = 6.3 Hz, 3H), 1.45 (d, J = 7.1 Hz,
3H)- '’F NMR (376 MHz, CDCl;) 6 -112.15 (s, 1F) - '*C NMR
(101 MHz, CDCl3) & 170.47, 168.33, 163.09 (d, J = 246.5
Hz), 157.25, 156.26, 155.47 (d, J = 11.1 Hz), 149.58, 140.15,
130.12, 129.54, 128.71 (d, J = 10.3 Hz), 121.77, 119.93 (d, J
= 3.4 Hz), 115.76, 109.65, 107.75 (d, J = 21.7 Hz), 103.82 (d,
J = 24.0 Hz), 74.78, 56.25, 48.98, 29.26, 18.55, 16.20 o

HRMS-ESI (m/z) ((IM+H]") C,sH,cFN,O, 5+ & {E485.1719 ; &
Ex{EH485.1717 -

[O1LL) B BI10A : (E)-4-35i-2-FF S.3-1-(F5- 1K - 1-2) %

_CH
0 3 O,CHg

Bl ~ :E Ha( :

[0112] [ £ /B 4% (486 mg ° 20.0mmol) K &, {t €& (933
mg > 22.0 mmol)JRTHF (20.0 mL)h iz BRyF I i fn1-1R -4-
#-2-FEER(1.93 mL » 15.00 mmol) » B EEMINEE
TOCHERFRINE  WEKEREDHAE00C - AHI
Fe(acac); (0.5 MFATHF R » 2.00 mL » 1.00 mmol) » 7F 143§
LB BRINGEAE&EY(0.814 mL > 10.0 mmol) » HFE0T
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THEBNIEYI05E - BRAEZR THEAE VNS - BRIEKR
FEMIIMMEET0CIRE - R IEYFE BRI NaHCO; (aq)
VEDR - B IMEBERETE o HSEiACelite " HUBIE o A THEKZE
AR - B a1 BB Na, SO - FEHZE(25TC »
250Z ) /NGB - B RHZBREEET(SI0, > 100%
GBS SR EEAHMRCEELEYWQ0.07 g 52%
15:1 E:Z): "H NMR (400 MHz, CDCl;) § 7.31 (dd, J = 8.4, 6.8

Hz, 1H), 6.66 - 6.51 (m, 3H), 6.14 (dq, J = 15.9, 6.6 Hz, 1H),

3.82 (s, 3H), 1.88 (dd, J = 6.6, 1.7 Hz, 3H) ; '°F NMR (376
MHz, CDCl;) § -113.30 (s) °

[0113]E#10B : (25,35)-2-(4-GF-2-FH EHEFH)-3-HE
BE b

CH, CH,

[0114] &) (5] & £ - WS IO AR BT ¥ (0.05 M Na,B404°10
H,0A4x10™* M Nay(EDTAKEW & » 26.5 mL) ~ ZE(40.1
mL) ~ (E)-4-%,-2-F & E-1-(F-1-5-1-F)F(0.55 g 2.65
mmol) ~ U T E R EE §.84(0.036 g » 0.106 mmol)Jz 1,2,4,5- &
-O-(AE £ N #)-B-L-77-2,3-C — i -2,6- WK IR B (ShiZR & AL
LB R AR > 0.205 g » 0.794 mmol) » HXIERSY)
WA O0C o 38 WY I 7 5 ZR AR 1.5 /)N B () R 52K ¥R S O
% & $7(2.246 g » 3.65 mmol) A Nay(EDTA)/K ¥ i (4x107

M> 15 mL)P 2 A0 B iR B $9(2.122 g+ 15.36 mmol)i¥ 15 mL
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KB - TETBE S RN » LRI G i B R 7k B
BIEY) - BIBRSYR A MBEZERER » AEAKER > &
Na,SO.F2 1k - B L EEEFIRHE - FiiSBaYih &R
EHEEAT(SIO; » 0> 10% A E/C )Mk - 155 2 E AR
BB EY(455 mg > 85% v 15:1 dr) : 'H NMR (400 MHz,
CDCl;) 8 7.06 (dd, J = 8.3, 6.7 Hz, 1H), 6.67 - 6.52 (m, 2H),
3.89 - 3.80 (m, 1H), 3.84 (s, 3H), 2.91 (qd, J = 5.1, 2.1 Hz,
1H), 1.45 (d, J = 5.2 Hz, 3H) ; '°F NMR (376 MHz, CDCl3) &
-112.15 »

[011S]EHI10C : (15,29)-1-BHREE-1-4-F-2-HEH
FEE)F-2-BER(R2S)-1-BREE-1-4-A-2-FEEEEH)
W-2-F -

E2:

[0116][71(2S5,35)-2-(4-F-2-HEEFE)3-FRREAZ
J5e(50 mg > 0.274 mmol) R ER P EE(1.37 mL)H Z & A
BB (1) - i K FEIR SWE0TC TH#H 1058 FERELER
ME#EK.COs B - FEFENUL FRBRERY) - HABE
BRI S EREAT(SI0, > 5O30%AE/ThO)ML - BEZ
MEIEHMREBEE A ZEELEY * ETEUS,28) (32
mg>49%): '"H NMR (400 MHz, CDCl;) 6 7.31 (dd, J = 8.4, 6.9

Hz, 1H), 6.69 (td, J = 8.3, 2.4 Hz, 1H), 6.62 (dd, J=10.9, 2.4
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Hz, 1H), 4.62 (d, J = 7.5 Hz, 1H), 3.82 (s, 3H), 3.78 (dt, J =
13.2, 4.6 Hz, 1H), 3.16 (dq, J = 9.1, 3.0 Hz, 1H), 2.62 (s, 1H),
0.99 (d, J = 6.4 Hz, 3H), 0.66 - 0.50 (m, 2H), 0.40 (dddd, J =
16.3, 14.5, 10.4, 6.2 Hz, 2H) ; '’F NMR (376 MHz, CDCl;) §
-112.05 (s) ; ESIMS m/z 263 ([M+Na]") - RE(1R,2S) (18
mg>27%): '"H NMR (400 MHz, CDCl;) § 7.38 (dd, J = 8.4, 7.0
Hz, 1H), 6.70 (td, J = 8.4, 2.4 Hz, 1H), 6.61 (dd, J = 10.9, 2.4
Hz, 1H), 4.83 (d, J = 4.2 Hz, 1H), 4.00 - 3.91 (m, 1H), 3.82
(s, 3H), 3.24 (dq, J = 9.2, 3.0 Hz, 1H), 1.94 (d, J = 6.2 Hz,
1H), 1.00 (d, J = 6.5 Hz, 3H), 0.70 - 0.63 (m, 1H), 0.59 - 0.52
(m, 1H), 0.51- 0.43 (m, 1H), 0.42 - 0.35 (m, 1H) ; "°’F NMR
(376 MHz, CDCl3) § -112.65 (s) ; ESIMS m/z 263 ([M+Na]") -

[O117]EHIA : FMERRE RSN NREWRR(NERER
W FEE{CEE(Bayer code) SEPTTR) :

[0118] & TRMMEHEERNE > BEEIEESE
110 ppm Triton X-100Z /KBS ° 58 BB AR EHESR
KR BEEBIEERERN /NS EERR - FRERES
ZHEYEE T BRIECHIRG - BRIESHNEH - SRIEA
bt A R E B L AR B R R T A R E R - IR
{5 FH 9108 1 7% it P R A /N R ZE SR B ST 1 R IR
T RREERFHEK R 2H0.1% Trycol 594173 E FEE R
Z ECHHEY) -

[O119] /N2l R (& 7 Yuma) 7 i 2= F1 FH 78 T £ S0%
YE +E/50%HE + MetrolREYFER EEFH -—FETE
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HRBILE  BAT-10EYE - LEEFEZEREREE S
AT B/ NBREMBE CKERTFRIERERE - A8
% FEIERRIFE 100%EENRE P (FE20C T » EREBKE
T -REXFERZBRKEF _E=R)UALHFBETiHH B
RE - HEBEREEEREL20C THIRE S LU EER
H3R - ERBIERT 2 RRERBEMBR S B ER » %
ROE100%KFBERE CEMT T RLEE - FRHKRE
HAEREN R REEER R BRERE B LR B R RS
wEDLE -

[0120]F BB : AR EEE N  NEBER(NEES
. Bl 44 © Puccinia recondita f. sp. tritici ; FEERALE
PUCCRT) :

[0121]/NZERE AR (4 FE Yuma) 72 I 2= o 7 F £ 50% 7
B LH/S0%E L MetrolREYWF AR - BEEE—FER2
HERILE  BRA7- 10 - KEEKERZERBEEZ
IR BRANREFECKERFRERERE -  £8E
% > BERERRRFFTE22C ~ 100%FEHENRE T 2B B /K ZEDE
W LAHFMFIHREEBLE - BEREGERER TR
24CTHREFLERRFR LR - REEBFEE - A &R
WA EGENERIAFRLZER -

[0122] FHIC : FR R BEETEME - N GER RN
KIEE - FESLEPTNO) :

[0123] /N BB AR ( FE Yuma) 72 1 = EH 7 F 72 50% %
ME L HR/S0%E L MetroREYHF AR EHEE —FERE2
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HESBIL  BRT-10EYE - LEERERERR EHERK
24/ R R/ NRIEE C KR TR ETE - agE
% FHERRFEI00%MEERE R (HE20C T » FEFEKE
h—REEERBEAERF _R)UAFATHR LR
I BEBEREEEREAE20C THEEFLIEERRH
W B EHBIREK - A RERT EEENEAF AL
B -

[0124] BHID: FEFREEENE - EREMNFEREE
WE  FEEVENTIN) :

[0125] 38 R 4 8 (5 7 McIntosh) £ # + Metroig & ¥
&K BE—EEk - B1EGE S MERFOFTENLE
(EEEERERNZE) ANAE ERERERERER
N HREREERECHTFREREEHLRRERE
100%AE ¥ R 9 22°C B /K B HR 48/ » MERB BHRER
20C THYREHRLAERRF L - HEREBIFAR - A K
MRREEETF ZRWTEEBUNEFATATR R -

[0126] FHIE : SR B RTEM - BEAMARERRE R
EfE  FH S CERCBE) :

[0127] ¥ A & 28 B ik (S T HH8 8) 78 i - Metrol &)
4K HE BB LAER B ATHE R 19 —ROME R R~ - fERE
EREFEEER24NGAM T RS RERE - SFEERR
RATE22C TR K ZE P48/ » HETEENBREAZERE
BETARENACHREZEFEES EEERERTER
BRELE - REEERK - BARERKEZEEF ZRRFS
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EEEMEFAFFl 2 ERF -

[O128] T HIF - FF R EE TGN - EMAREHR(KEHE
» 7 B fUHEPHAKPA)

[0129]3K TR A RE NI ER - » BEFHIBEEEH
0.011% Tween 20Z7K{E & - {58 F B B (L 12 1) = 18 7% 28 1 5%
REBBRERANARZYE L BRI - HHREREEHE
AEE—F BIF AR -

[0130] K EHEAR (S FE Williams 82)7F £ + MetroiR & ¥
RAER  BRE—EERE o FEESE HRER - EEER
RERFIREEANBRRREAREE R IR ETER - ke
22°C R 100% ¥R & B BE /K B I B 24/ 0F » S 78
EVBCZERELUFERRKFLER - HNREZETFTFERR
BREREK -

[OI31]EEIG: FERERFENE  KEEHBERKEES
WH P EABBRHYNSE) :

[0132] K28 415 (dn#& Harrington)#£ £ - MetroilE & ¥+
¥iE BREFEIENREEG LEE-FET2HBFA
Rk - ABRERERERE R EE R 24/ NEERHREER
B KM F IR - fEBTE TR AR R RF7E22°C
100%FE ¥V B & BB 7K 2= R 48/ NF - IRE KRR B 5L
F£20C THURE P UE KR EHR - AR BHRE - AKX
HREEBET CRRTEEENME AT R -
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[0134] 7K 65 4 & (& T Japonica) 7£ £E £+ Metroi & ¥
¥IE > SREAESEI4EMKE - BE12E14H Bk AR
B - SABMEMRIER B R B 24/ N FH AL B K 1
AT BFERE - EEER - EERRFE22T ~ 100%4H
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TTE100%MEEHRE F 48/ N LI O F I 35 B R Ge2E - %
EREGEEENTHERZUERFER - REEEIHA
Fo- e RN IRE B R F R i BB TE A E Bl A ATt
IR -

[0137)EH1) : FA LR B RSN © = RE R (RER &
1 FEMAHESCOLLLA) :

[0138] % N 4 (S fEBush Pickle)7E £ + MetroiE &4
TR BREE —EMEk BERE4HEKRFARRE
2 B B R T A% B TR T B B % 24/ N KR R TSR R A8 i o K P 1
TRIFEEE - fEBfER » HHERRFE22C ~ 100%F5%
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z2. I ES
No | Remh | HE CH - Pes )
'"H NMR (500 MHz, CDCl3) &
7.36 - 7.22 (m, 5H), 5.09 (p, J
= 6.3 Hz, 1H), 5.01 - 4.93 (m,
1H), 4.31 (d, J = 6.2 Hz, 1H),
4.23 - 4.13 (m, 1H), 3.19 (d, J
) = 6.8 Hz, 2H), 1.42 (s, 9H),
I({nI%S[I\E]SE 1.32 (d, J = 6.4 Hz, 3H), 1.04
C, HyNOs=t | (d:J = 7.2 Hz, 3H), 1.03 - 0.96
1 prom (m, 1H), 0.54 - 0.40 (m, 2H),
= 0.19 - 0.04 (m, 2H) -
377.2202 ; B

E2{E377.2206

3C NMR (126 MHz, CDCl3) &

172.47, 154.95, 138.76,

128.21, 127.95, 127.59, 83.05,

79.63, 74.05, 73.71, 49.19,

28.32, 18.43, 16.01, 10.58,
3.19, 2.71 »

ESIMS m/z
400 ([M+H]")

'"H NMR (400 MHz, CDCl3) §
7.43 - 7.22 (m, SH), 7.23 - 7.12
(m, 2H), 6.93 - 6.78 (m, 3H),
5.26 (qd, J = 6.3, 4.8 Hz, 1H),
5.18 (d, J = 5.0 Hz, 1H), 4.97
(d, J = 8.2 Hz, 1H), 4.24 (h, J
= 7.4, 6.8 Hz, 1H), 1.42 (s,
9H), 1.37 (d, J = 6.4 Hz, 3H),
1.12 (d, J = 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
172.72, 157.90, 137.59,
129.37, 128.52, 128.15,
126.97, 126.80, 121.20,
115.98, 81.23, 79.75, 74.16,

49.28, 28.32, 18.45, 15.04 -
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Cmpd.

No.

IR (cm™)

i
il

NMR
(IH N I3C‘E&I9F)

ESIMS m/z
456
([M+Na]")

'"H NMR (400 MHz, CDCl3) &
7.39 - 7.30 (m, 5H), 7.16 - 7.09
(m, 2H), 6.79 - 6.71 (m, 2H),
5.25 (qd, J = 6.5, 4.8 Hz, 1H),
5.13 (d, J = 4.9 Hz, 1H), 4.94
(d, J = 8.0 Hz, 1H), 4.24 (t, J
= 7.6 Hz, 1H), 1.42 (s, 9H),
1.35(d, J = 6.4 Hz, 3H), 1.13
(d, J =17.2 Hz, 3H) - '*C NMR
(101 MHz, CDCl;) 8 172.71,
156.42, 155.02, 137.00,
129.28, 128.62, 128.36,
126.90, 126.13, 117.25, 81.62,
79.82, 73.96, 49.25, 28.30,
18.46, 14.90 -

ESIMS m/z
434 ([M+H]")

'H NMR (400 MHz, CDCl5) &
7.41 - 7.26 (m, 5H), 7.08 (ddd,
J=8.4,7.7,0.6 Hz, 1H), 6.91
- 6.82 (m, 2H), 6.70 (ddd, J =
8.4,2.4, 1.0 Hz, 1H), 5.30 -
5.19 (m, 1H), 5.16 (d, J = 4.9
Hz, 1H), 4.95 (d, J = 8.3 Hz,
1H), 4.28 - 4.19 (m, 1H), 1.42
(s, 9H), 1.35 (d, J = 6.5 Hz,
3H), 1.14 (d, J = 7.2 Hz, 3H) -

'3C NMR (101 MHz, CDCl;) &
172.71, 158.54, 155.01,
136.85, 134.75, 130.15,
128.65, 128.40, 126.87,
121.47, 116.59, 114.09, 81.48,
79.81, 73.95, 49.26, 28.30,

18.44, 14.89 -
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"Cmpd.
No.

IR (¢cm™)

i

NMR

ESIMS m/z
456
([M+Na])*

"H NMR (400 MHz, CDCls) &
7.44 - 7.26 (m, 6H), 7.00 (ddd,
J=8.3,7.5,1.7 Hz, 1H), 6.82
(td, J = 7.7, 1.4 Hz, 1H), 6.66
(dd, J = 8.3, 1.4 Hz, 1H), 5.36
-5.22 (m, 2H), 4.97 (d, J = 8.2
Hz, 1H), 4.29 - 4.20 (m, 1H),
1.45-1.39 (m, 12H), 1.15 (d, J
= 7.2 Hz, 3H) -

13C NMR (101 MHz, CDCl;) &
172.71, 155.00, 153.31,
136.81, 130.34, 128.61,
128.39, 127.44, 126.90,
123.54, 121.78, 115.14, 82.01,
79.75, 74.19, 49.30, 28.30,
18.43, 14.86 o

ESIMS m/z
436 ([M+H]")

"H NMR (500 MHz, CDCl;) &
7.42 - 7.27 (m, 5H), 6.98 (ddd,
J=10.6,9.0, 5.3 Hz, 1H), 6.58
- 6.44 (m, 2H), 5.30 (qd, J =
6.4, 5.0 Hz, 1H), 5.17 (d, J =
5.0 Hz, 1H), 4.95 (d, J = 8.0
Hz, 1H), 4.24 (t, J = 7.7 Hz,
1H), 1.42 (s, 9H), 1.39 (d, J =
6.4 Hz, 3H), 1.14 (d, J = 7.2
Hz, 3H) -

3C NMR (126 MHz, CDCl3) &
172.66, 158.32 (dd, J = 242.4,
2.5 Hz), 155.00, 149.47 (dd, J
= 242.1, 3.4 Hz), 146.24 (dd, J
=12.1, 10.8 Hz), 136.27,
128.69, 128.66, 126.99, 116.41
(dd, J = 20.8, 10.1 Hz), 107.68
(dd, J = 24.0, 6.9 Hz), 105.12
(dd, J = 27.2, 1.7 Hz), 83.04,
79.80, 73.72, 49.25, 28.29,
18.35, 15.03 -
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*Cmpd.
No.

IR (cm™)

NMR

ESIMS m/z
468 ([M+H]"

'"H NMR (500 MHz, CDCl;) &

7.40 - 7.28 (m, 6H), 6.97 (dd, J

=8.8,2.6 Hz, 1H), 6.57 (d, J =
8.9 Hz, 1H), 5.30 (qd, J = 6.4,
4.6 Hz, 1H), 5.21 (d, J = 4.6

Hz, 1H), 4.96 (d, J = 8.1 Hz,

1H), 4.29 - 4.22 (m, 1H), 1.43
- 1.39 (m, 12H), 1.16 (d, J =

7.2 Hz, 3H) -

3C NMR (126 MHz, CDCl5) &
172.70, 155.00, 152.06,
136.27, 130.04, 128.71,
128.59, 127.36, 126.86,
126.20, 124.35, 115.83, 82.37,
79.80, 73.97, 49.27, 28.29,
18.43, 14.82 -

ESIMS m/z
452 ([M+H]")

"H NMR (500 MHz, CDCl3) &
7.38 - 7.30 (m, 5H), 6.68 - 6.60
(m, 2H), 6.48 - 6.40 (m, 1H),
5.29 - 5.20 (m, 1H), 5.14 (d, J
= 4.7 Hz, 1H), 4.94 (d, J = 8.2
Hz, 1H), 4.28 - 4.21 (m, 1H),
1.42 (s, 9H), 1.34 (d, J = 6.5
Hz, 3H), 1.15 (d, J = 7.3 Hz,
3H). '"H NMR (500 MHz,
CDCl3) 6 7.38 - 7.30 (m, 5H),
6.68 - 6.60 (m, 2H), 6.48 - 6.40
(m, 1H), 5.29 - 5.20 (m, 1H),
5.14 (d, J = 4.7 Hz, 1H), 4.94
(d, J = 8.2 Hz, 1H), 4.28 - 4.21
(m, 1H), 1.42 (s, 9H), 1.34 (d,
J =6.5Hz,3H), 1.15(d, J =
7.3 Hz, 3H) -

3C NMR (126 MHz, CDCl5) &
172.69, 163.12 (d, J = 248.4
Hz), 159.25 (d, J = 12.4 Hz),
155.00, 136.22, 135.29 (d, J =
13.3 Hz), 128.78, 128.62,
126.80, 112.55 (d, J = 3.3 Hz),
109.25 (d, J = 25.2 Hz),
102.25 (d, J = 25.0 Hz), 81.78,
79.86, 73.72, 49.24, 28.29,
18.43, 14.82 -
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" NMR
CIIInO}?d. IR (cm™) =P ('H 3CE; 1)
"H NMR (400 MHz, CDCl3) &
(4 ) HRMS-ESI | 7.42 -7.37 (m, 2H), 7.37 - 7.30
3364.14, (m/z) (m, 2H), 7.31 - 7.22 (m, 1H),
2978.73, | ([M+Na]") |7.22-7.14 (m, 2H), 6.92 - 6.81
9 1709.99, | C23H20NNaOs | (m, 3H), 5.29 - 5.20 (m, 2H),
1492.42, S EE 4.93 (d, J = 8.0 Hz, 1H), 4.31 -
1235.09, |422.1938; & | 4.16 (m, 1H), 1.43 (s, 9H),
1160.57 | E&fEi422.1940 | 1.37 - 1.31 (m, 3H), 1.28 (d, J
= 7.2 Hz, 3H) -
"H NMR (400 MHz, CDCl3) &
7.41 - 7.37 (m, 2H), 7.36 - 7.30
(m, 2H), 7.29 - 7.23 (m, 1H),
7.21 - 7.12 (m, 2H), 6.90 - 6.85
(m, 1H), 6.85 - 6.80 (m, 2H),
5.26 (dq, J = 6.2, 4.8 Hz, 1H),
(i fiEE) HR(I\;IEZ')ESI 5.18 (d, J = 5.0 Hz, 1H), 4.97
3366.73, ([M+Na]") (d, J = 8.3 Hz, 1H), 4.31 - 4.16
10 1708.90, | C,;H,oNNaOs | (M 1H), 142 (s, 9H), 1.37 (d,
1492.33, S J=64Hz 3H),1.12 (d, J =
1236.49, | 455 1938 ; 7 7.2 Hz, 3H) »
1159.90

E#{H422.1939

3C NMR (101 MHz, CDCl3) &
172.72, 157.90, 155.00,
137.59, 129.37, 128.53,
128.16, 126.97, 121.20,

115.98, 81.23, 79.76, 74.17,

49.28, 28.32, 18.45, 15.04 -

144
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*Cmpd.
No.

IR (cm™)

NMR
('H - 3C8"°F)

11

ESIMS m/z
467 ([M+H]")

'"H NMR (400 MHz, CDCl3) §
7.41 - 7.27 (m, 5H), 6.68 - 6.59
(m, 2H), 6.43 (dt, J = 10.4, 2.3
Hz, 1H), 5.29 - 5.18 (m, 1H),
5.14 (d, J = 4.7 Hz, 1H), 4.96
(d, J = 8.2 Hz, 1H), 4.22 (q, J
= 6.8 Hz, 1H), 1.73 - 1.61 (m,
1H), 1.54 - 1.40 (m, 10H), 1.33
(d, J = 6.4 Hz, 3H), 0.72 (t, J
= 7.5 Hz, 3H) -

3C NMR (101 MHz, CDCIl5) &
172.06, 163.12 (d, J = 248.2
Hz), 159.24 (d, J = 12.4 Hz),
155.27, 136.21, 135.29 (d, J =
13.3 Hz), 128.80, 128.63,
126.78, 112.54 (d, J = 3.3 Hz),
109.24 (d, J = 25.2 Hz),
102.23 (d, J = 25.1 Hz), 81.77,
79.80, 73.79, 54.48, 28.30,
25.65, 14.81,9.14 «

'F NMR (376 MHz, CDCl5) &
-109.89 -
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No.

IR (cm™)

¥
il

NMR
(]H N I3C—Ej219F)

12

ESIMS m/z
473
(IM+Nal")

'"H NMR (400 MHz, CDCls) &
7.43 - 7.28 (m, 5H), 6.98 (ddd,
J=10.6,9.0, 5.3 Hz, 1H), 6.59
- 6.42 (m, 2H), 5.29 (qd, J =
6.4,4.8 Hz, 1H), 5.17 (d, J =
4.9 Hz, 1H), 4.97 (d, J = 8.3
Hz, 1H), 4.22 (q, J = 6.8 Hz,
1H), 1.72 - 1.58 (m, 1H), 1.48
-1.36 (m, 13H), 0.69 (t, J =
7.5 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
172.01, 158.32 (dd, J = 242.4,
2.5 Hz), 155.25, 149.44 (dd, J
=242.0, 3.3 Hz), 146.24 (dd, J
= 12.3, 10.6 Hz), 136.29,
128.71, 128.66, 126.94, 116.38
(dd, J = 20.8, 10.2 Hz), 107.66
(d, J = 24.0 Hz), 105.03 (dd, J
=27.3, 1.4 Hz), 83.01, 79.74,
73.84, 54.48, 28.30, 25.61,
15.03, 9.05 o

'F NMR (376 MHz, CDCl3) &
-116.68 (d, J = 15.0 Hz),
-138.71 (d, J = 15.0 Hz) -

13

ESIMS m/z
469 ([M+H]")

"H NMR (500 MHz, CDCl3) &
7.47 - 7.41 (m, 2H), 7.40 - 7.27
(m, 5H), 6.92 - 6.86 (m, 2H),
5.32-5.21 (m, 2H), 4.94 (d, J
= 8.1 Hz, 1H), 4.25 (t,J = 7.6
Hz, 1H), 1.41 (s, 9H), 1.37 (d,
J=6.3Hz, 3H), 1.14 (d, J =
7.2 Hz, 3H) -

'3C NMR (126 MHz, CDCl5) &
172.72, 160.16, 155.00,
136.58, 128.73, 128.51, 126.85
(q, J = 3.7 Hz), 126.83, 124.25
(q, J = 271.2 Hz), 123.34 (q, J
= 32.6 Hz), 115.78, 81.32,
79.85, 73.87, 49.26, 28.29,
18.43, 14.84 -

'"”F NMR (471 MHz, CDCl3) &
-61.67

146
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"Cmpd.
No.

IR (cm")

P
il

NMR
(lH N |3cﬁ|9F)

14

ESIMS m/z
497 ([M+H]+)

'"H NMR (500 MHz, CDCl5) &
7.47 - 7.40 (m, 2H), 7.40 - 7.28
(m, 5H), 6.91 - 6.84 (m, 2H),
5.32 - 5.23 (m, 2H), 4.93 (d, J
= 9.3 Hz, 1H), 4.19 (dd, J =
9.2, 4.5 Hz, 1H), 2.01 - 1.90
(m, 1H), 1.42 (s, 9H), 1.36 (d,
J =6.2 Hz, 3H), 0.84 (d, J =
6.8 Hz, 3H), 0.62 (d, J = 6.8
Hz, 3H) -

3C NMR (126 MHz, CDCl;) &
171.85, 160.12, 155.66,
136.53, 128.78, 128.50, 126.82
(q, J = 4.1 Hz), 126.78, 124.25
(q,J =271.5 Hz), 123.30 (q, J
= 32.9 Hz), 115.72, 81.20,
79.77, 73.97, 58.46, 31.11,
28.28, 18.97, 16.93, 14.69 »

'F NMR (471 MHz, CDCl3) &
-61.67

15

ESIMS m/z
418 ([M+H]"

'"H NMR (500 MHz, CDCl;) &
7.40 - 7.25 (m, 5H), 7.11 (td, J
= 8.3, 6.8 Hz, 1H), 6.64 - 6.51
(m, 3H), 5.25 (qd, J = 6.4, 4.8
Hz, 1H), 5.16 (d, J = 4.9 Hz,
1H), 4.95 (d, J = 8.2 Hz, 1H),
4.28 - 4.21 (m, 1H), 1.42 (s,
9H), 1.36 (d, J = 6.4 Hz, 3H),
1.14 (d, J = 7.2 Hz, 3H) »

'3C NMR (126 MHz, CDCl;) §
172.71, 163.39 (d, J = 245.6
Hz), 159.11 (d, J = 10.8 Hz),
155.00, 136.93, 130.13 (d, J =
10.0 Hz), 128.64, 128.37,
126.87, 111.57 (d, J = 2.9 Hz),
108.08 (d, J = 21.3 Hz),
103.73 (d, J = 24.8 Hz), 81.50,
79.80, 73.93, 49.25, 28.30,
18.44, 14.91 -
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No.

"Cmpd.

IR (cm™)

i
ke

NMR
(lH N 13c—Ej19F)

16

ESIMS m/z
495 ([M+H]")

"H NMR (500 MHz, CDCl3) &
7.40 - 7.26 (m, SH), 7.19 - 7.08
(m, 4H), 6.97 - 6.92 (m, 2H),
6.65 - 6.50 (m, 3H), 5.17 (qd, J
= 6.4, 3.8 Hz, 1H), 5.12 (d, J =
4.4 Hz, 1H), 4.88 (d, J = 8.5
Hz, 1H), 4.59 - 4.51 (m, 1H),
2.97 (dd, J = 13.9, 5.8 Hz,
1H), 2.90 (dd, J = 13.9, 5.9
Hz, 1H), 1.40 (s, 9H), 1.34 (d,
J = 6.4 Hz, 3H) -

13C NMR (126 MHz, CDCl3) &
171.29, 163.41 (d, J = 245.4
Hz), 158.96 (d, J = 10.9 Hz),
155.00, 136.91, 135.75, 130.14
(d, J = 10.0 Hz), 129.33,
128.73, 128.43, 126.93,
126.80, 111.63 (d, J = 2.9 Hz),
108.07 (d, J = 21.2 Hz),
103.75 (d, J = 24.9 Hz), 81.24,
79.86, 74.68, 54.31, 37.92,
28.27, 14.49 -

17

ESIMS m/z
454
([M+Na]")

18

ESIMS m/z
454 ([M+H]")

'"H NMR (400 MHz, CDCl3) &
7.59 - 7.54 (m, 3H), 7.51 (dd, J
=17.6, 1.2 Hz, 1H), 7.47 - 7.29
(m, 6H), 5.15 (p, J = 6.4 Hz,
1H), 4.96 (d, J = 7.2 Hz, 1H),
4.39 (d, J = 6.3 Hz, 1H), 4.26 -
4.13 (m, 1H), 3.28 - 3.20 (m,
2H), 1.42 (s, 9H), 1.36 (d, J =

6.3 Hz, 3H), 1.09 - 0.99 (m,
4H), 0.56 - 0.44 (m, 2H), 0.20

-0.08 (m, 2H) -

3C NMR (126 MHz, CDCl3) &
172.56, 154.96, 141.18,
140.86, 139.40, 128.81,
128.71, 127.41, 127.09,
126.76, 126.51, 126.33, 83.14,
79.68, 74.08, 73.85, 49.18,
30.94, 28.31, 16.04, 10.62,
3.24,2.75 ¢
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No.

Cmpd.

IR (cm™)

NMR

19

(G IR)
3356,
2923,
2850,
1712

ESIMS m/z
428
([M+Na]™)

"H NMR (400 MHz, CDCl3) §
7.28 (dd, J = 5.1, 1.2 Hz, 1H),
7.24 - 7.17 (m, 2H), 7.07 (dd, J
= 3.5, 1.2 Hz, 1H), 6.97 (dd, J
= 5.0, 3.5 Hz, 1H), 6.95 - 6.85
(m, 3H), 5.46 - 5.34 (m, 2H),
5.06 (d, J = 7.0 Hz, 1H), 4.41 -
4.22 (m, 1H), 1.44 (s, 9H),
1.29 (d, J = 7.2 Hz, 3H), 1.25
(d, J = 6.0 Hz, 3H) -

20

()
3358,
2979,
2929,
1712

ESIMS m/z
428
([M+Na]")

"H NMR (400 MHz, CDCl;) &
7.31 -7.17 (m, 3H), 7.07 (dt, J
= 3.4, 1.0 Hz, 1H), 7.00 - 6.85
(m, 4H), 5.42 (d, J = 5.1 Hz,
1H), 5.39 - 5.31 (m, 1H), 5.06
- 4.93 (m, 1H), 4.40 - 4.21 (m,
1H), 1.43 (s, 9H), 1.39 (d, J =
6.4 Hz, 3H), 1.21 (d, J = 7.2
Hz, 3H) o

21

ESIMS m/z
491
[(M+Na)']

'"H NMR (400 MHz, CDCl;) &

7.40 - 7.29 (m, 6H), 6.97 (dd, J

= 8.8, 2.6 Hz, 1H), 6.64 (d, J =
8.9 Hz, 1H), 5.50 - 5.37 (m,

1H), 5.14 (d, J = 6.8 Hz, 1H),

5.07 (d, J = 8.1 Hz, 1H), 4.37 -
4.24 (m, 1H), 1.44 (s, 9H),
1.29 (d, J = 7.2 Hz, 3H), 1.21

(d, J = 6.5 Hz, 3H) -

'3C NMR (101 MHz, CDCl3) &
206.90, 172.67, 155.04,
151.85, 136.01, 130.07,
128.88, 128.81, 127.30,
127.18, 125.99, 124.11,

115.42, 82.78, 79.76, 73.14,

49.33, 28.33, 18.68, 16.21 »

22

ESIMS m/z
401 ([M+H]")

"H NMR (400 MHz, CDCl;) &
8.66 (d, J = 2.2 Hz, 1H), 8.55
(dd, J = 4.8, 1.7 Hz, 1H), 7.74
(dt,J =17.9, 2.0 Hz, 1H), 7.33 -
7.27 (m, 1H), 7.24 - 7.10 (m,
2H), 6.92 (tt, J = 7.3, 1.1 Hz,
1H), 6.87 - 6.74 (m, 2H), 5.32
-5.24 (m, 1H), 5.21 (d, J = 5.4
Hz, 1H), 4.95 (d, J = 7.4 Hz,
1H), 4.31 - 4.14 (m, 1H), 1.42
(s, 9H), 1.40 (d, J = 6.3 Hz,
3H), 1.14 (d, J = 7.2 Hz, 3H) -
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No.

*Cmpd.

IR (cm™)

m

NMR

23

(HIR)
3351,
2979,
1704,
1491

ESIMS m/z
407 ([M+H]+)

"H NMR (400 MHz, CDCls) &
7.80 (dd, J = 3.2, 1.3 Hz, 1H),
7.35 (t,J = 3.2 Hz, 1H), 7.25 -
7.16 (m, 2H), 7.03 - 6.89 (m,
3H), 5.66 - 5.54 (m, 1H), 5.54
- 5.45 (m, 1H), 5.18 - 5.01 (m,
1H), 4.38 - 4.22 (m, 1H), 1.44
(s, 9H), 1.35 (d, J = 6.4 Hz,
3H), 1.25 (d, J = 7.8 Hz, 3H) -

24

ESIMS m/z
494 ([M+H]")

'"H NMR (400 MHz, CDCl3) &
7.59 - 7.51 (m, 4H), 7.46 - 7.40
(m, 3H), 7.35 (ddd, J = 4.9,
4.1, 2.6 Hz, 2H), 7.16 - 7.09
(m, 1H), 6.61 (ddt, J = 13.3,
4.6, 2.3 Hz, 3H), 5.33 - 5.27
(m, 2H), 5.23 (d, J = 4.9 Hz,
1H), 4.95 (d, J = 7.2 Hz, 1H),
4.30 - 4.20 (m, 1H), 1.42 (s,
9H), 1.40 (d, J = 6.4 Hz, 3H),
1.11 (d, J = 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
164.64, 141.66, 140.57,
137.60, 130.24, 129.12,
128.84, 127.58, 127.20,
127.14, 125.75, 125.53,
111.62, 108.30, 108.09,

103.94, 103.69, 99.99, 81.63,

74.01, 60.39, 28.29, 18.39,
14.90, 14.20 -

25

ESIMS m/z
380.6
(IM+H]")

"H NMR (400 MHz, CDCl;) &
7.38 - 7.27 (m, 5H), 5.26 - 4.89
(m, 2H), 4.39 - 4.26 (m, 1H),
4.22 (d, J = 6.8 Hz, 1H), 3.15 -
2.97 (m, 2H), 1.92 - 1.74 (m,
1H), 1.44 (s, 9H), 1.35 (dd, J =
7.0, 2.6 Hz, 3H), 1.06 (d, J =
6.5 Hz, 3H), 0.86 (d, J = 6.7
Hz, 6H) -
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. Il

"H NMR (400 MHz, CDCl3) &
7.37 - 7.27 (m, 5H), 5.11 - 5.03

(m, 1H), 4.97 (d, J = 7.9 Hz,

1H), 4.22 (d, J = 6.1 Hz, 1H),

4.18 (d, J = 8.1 Hz, 1H), 3.14

g ES;I;IOS6m/z (dd, J = 8.8, 6.5 Hz, 1H), 3.04
([M+H]*) (dd, J = 8.8, 6.4 Hz, 1H), 1.92

- 1.76 (m, 1H), 1.43 (s, 9H),

1.30 (d, J = 6.3 Hz, 3H), 1.06
(d, J = 7.2 Hz, 3H), 0.90 (d, J
= 3.9 Hz, 3H), 0.88 (d, J = 3.9

Hz, 3H) -

"H NMR (400 MHz, CDCl5) &
7.39 - 7.27 (m, 5H), 5.22 - 5.10

(m, 1H), 5.09 (d, J = 7.8 Hz,

ESIMS m/z | 1H), 4.40 - 4.27 (m, 1H), 4.22
27 388 (d, J = 6.9 Hz, 1H), 3.36 - 3.16
([M+Na]h) (m, 2H), 1.60 - 1.48 (m, 2H),

1.44 (s, 9H), 1.35(d, J = 7.1

Hz, 3H), 1.06 (d, J = 6.5 Hz,

3H), 0.87 (t, J = 7.4 Hz, 3H) -

"H NMR (400 MHz, CDCl;) §
7.39 - 7.27 (m, 5H), 5.18 - 5.02

(m, 1H), 4.98 (d, J = 8.0 Hz,

1H), 4.24 (d, J = 6.1 Hz, 1H),
ESIMS m/z | 4.23 - 4.12 (m, 1H), 3.33 (dt, J

28 388 =9.1, 6.6 Hz, 1H), 3.25 (dt, J
- ((M+Na]®) |=9.1, 6.4 Hz, 1H), 1.57 (dtd, J

=13.8, 7.4, 6.5 Hz, 2H), 1.43

(s, 9H), 1.29 (d, J = 6.4 Hz,

3H), 1.06 (d, J = 7.2 Hz, 3H),

0.90 (t, J = 7.4 Hz, 3H) -

'H NMR (400 MHz, CDCl3) §
7.41 -7.28 (m, 5H), 5.24 - 5.12

(m, 1H), 5.08 (d, J = 5.5 Hz,

ESIMS m/z | 11y, 4.40 - 4.24 (m, 1H), 4.11

29 ([Mi?\?ar) (d, J = 6.9 Hz, 1H), 3.90 (s,
3H), 1.44 (s, 9H), 1.36 (d, J =

7.0 Hz, 3H), 1.07 (d, J = 6.5

Hz, 3H) -

"H NMR (400 MHz, CDCl5) &
7.38 - 7.28 (m, 5H), 5.16 - 5.05

(m, 1H), 4.97 (d, J = 7.7 Hz,

. ESH;?O"’/Z 1H), 4.31 - 4.18 (m, 1H), 4.17

([M+Na]" (d, J = 5.9 Hz, 1H), 3.26 (s,

3H), 1.43 (s, 9H), 1.28 (d, J =
6.4 Hz, 3H), 1.08 (d, J = 7.2
Hz, 3H) -
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No.

*Cmpd.

IR (cm™)

P
il

NMR

31

ESIMS m/z
400
([M+Na]")

"H NMR (400 MHz, CDCl;) 6
7.36 - 7.28 (m, SH), 5.22 - 5.11
(m, 1H), 5.10 (d, J = 5.1 Hz,
1H), 4.37 - 4.27 (m, 2H), 3.90
(s, 3H), 3.21 - 3.08 (m, 2H),
1.44 (s, 9H), 1.37 (d, J = 7.1
Hz, 3H), 1.08 (d, J = 6.5 Hz,
3H), 1.01 - 0.94 (m, 1H), 0.54
- 0.39 (m, 2H), 0.17 - 0.02 (m,
2H) -

32

ESIMS m/z
476 ([M+H]")

'"H NMR (400 MHz, CDCl5) &
7.62 (s, 1H), 7.55 (d, J = 7.4
Hz, 2H), 7.51 (dd, J = 7.0, 1.7
Hz, 1H), 7.46 - 7.32 (m, 5H),
7.19 (dd, J = 8.2, 7.6 Hz, 2H),
6.88 (dd, J = 13.9, 7.9 Hz,
3H), 5.34 - 5.28 (m, 1H), 5.25
(d, J = 5.0 Hz, 1H), 4.96 (d, J
= 7.3 Hz, 1H), 4.29 - 4.17 (m,
1H), 1.44 - 1.39 (m, 12H), 1.09
(d, J = 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &

172.80, 157.95, 154.98,
141.49, 140.68, 138.25,
129.41, 129.01, 128.81,
127.50, 127.13, 126.97,
125.86, 125.65, 121.29,
116.04, 81.38, 74.23, 49.24,
28.30, 18.39, 15.03 -

33

ESIMS m/z
498
([M+Na]+)

"H NMR (400 MHz, CDCl3) &
7.58 - 7.54 (m, 4H), 7.48 - 7.40
(m, 4H), 7.36 - 7.31 (m, 1H),
7.23 - 7.17 (m, 2H), 6.93 - 6.84
(m, 3H), 5.29 (p, J = 6.3 Hz,
1H), 5.23 (d, J = 4.9 Hz, 1H),
4.96 (d, J = 7.1 Hz, 1H), 4.31 -
4.20 (m, 1H), 1.42 (s, 9H),
1.40 (d, J = 6.4 Hz, 3H), 1.14
(d, J = 7.2 Hz, 3H) -

'3C NMR (101 MHz, CDCls3) §
172.77, 157.90, 141.05,
140.53, 136.56, 129.40,
128.77, 127.42, 127.39,
127.24, 127.04, 121.25,

116.00, 81.03, 74.17, 49.29,
28.30, 18.47, 15.03 o
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- &

'Cmpd.
No.

IR (cm")

=
B

NMR

34

ESIMS m/z

418 ([M+H]"

'"H NMR (400 MHz, CDCl,) §
7.40 - 7.34 (m, 2H), 7.22 - 7.15
(m, 2H), 7.02 (dd, J = 14.6,
5.9 Hz, 2H), 6.90 (t, J = 7.4
Hz, 1H), 6.83 - 6.78 (m, 2H),
5.26 - 5.19 (m, 1H), 5.15 (d, J
= 5.1 Hz, 1H), 4.94 (d, J = 7.2
Hz, 1H), 4.24 (dt, J = 13.4, 6.8
Hz, 1H), 1.42 (s, 9H), 1.37 (d,
J=6.4Hz,3H),1.13 (d, J =
7.2 Hz, 3H) -

'F NMR (376 MHz, CDCl3) &
-113.75 (s, 1F) o

35

ESIMS m/z

419 ([M+H]")

'"H NMR (400 MHz, CDCl5) &
7.39 - 7.27 (m, 5H), 6.90 - 6.81
(m, 2H), 6.81 - 6.68 (m, 2H),
5.24 (qd, J = 6.4, 4.8 Hz, 1H),
5.09 (d, J = 4.9 Hz, 1H), 5.00 -
4.89 (m, 1H), 4.32 - 4.16 (m,
1H), 1.42 (s, 9H), 1.36 (d, J =
6.5 Hz, 3H), 1.12 (d, J = 7.2
Hz, 3H) -

'F NMR (376 MHz, CDCl5) 6
-123.15 »

36

ESIMS m/z

437 ([IM+H]")

'H NMR (400 MHz, CDCl;) §
7.39 - 7.29 (m, 2H), 7.11 - 6.98
(m, 2H), 6.92 - 6.81 (m, 2H),
6.79 - 6.68 (m, 2H), 5.39 - 5.27
(m, 1H), 5.05 - 4.98 (m, 2H),
4.38 - 4.25 (m, 1H), 1.44 (s,
9H), 1.27 (d, J = 7.3 Hz, 3H),
1.19 (d, J = 6.5 Hz, 3H) »

'F NMR (376 MHz, CDCl3) §
-113.06, -122.98 -

153
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No.

"Cmpd.

IR (cm")

i

NMR

37

ESIMS m/z
449 ([M+H]")

'"H NMR (300 MHz, CDCl3) &
7.44 - 7.27 (m, 5H), 7.19 - 7.12
(m, 1H), 6.78 (ddd, J = 8.4,
2.2, 0.8 Hz, 1H), 6.54 (d, J =
8.4 Hz, 1H), 5.35 - 5.27 (m,
1H), 5.20 (d, J = 4.8 Hz, 1H),
4.97 (d, J = 7.2 Hz, 1H), 4.37 -
4.15 (m, 1H), 2.19 (s, 3H),
1.46 - 1.32 (m, 12H), 1.15(d, J
= 7.2 Hz, 3H) «

3C NMR (126 MHz, CDCl3) &
172.71, 151.07, 137.00,
131.53, 130.75, 128.57,
128.54, 128.31, 127.84,
126.97, 123.12, 115.12, 82.12,
79.73, 74.17, 28.30, 20.24,
18.45 -

38

ESIMS m/z
467 ([M+H]+)

'"H NMR (300 MHz, CDCls) &
7.44 - 7.32 (m, 2H), 7.15 (dd, J
=2.2, 0.8 Hz, 1H), 7.10 - 6.96
(m, 2H), 6.80 (ddd, J = 8.5,
2.1, 0.8 Hz, 1H), 6.53 (d, J =
8.4 Hz, 1H), 5.27 (qd, J = 6.4,
4.8 Hz, 1H), 5.18 (d, J = 4.9
Hz, 1H), 4.96 (d, J = 8.2 Hz,
1H), 4.36 - 4.12 (m, 1H), 2.20
(s, 3H), 1.42 (s, 9H), 1.41 (d, J
= 8.0 Hz, 3H), 1.16 (d, J = 7.2
Hz, 3H) -

'F NMR (471 MHz, CDCl;3) &
-113.45 -

39

ESIMS m/z
436 ([M+H]")

'"H NMR (400 MHz, CDCls) &
7.43 (td, J = 8.7, 6.5 Hz, 1H),
7.25 - 7.16 (m, 2H), 6.95 - 6.89
(m, 1H), 6.89 - 6.78 (m, 4H),
5.47 (d, J = 5.8 Hz, 1H), 5.33
(p, J = 6.1 Hz, 1H), 4.97 (d, J
= 7.2 Hz, 1H), 4.32 - 4.18 (m,
1H), 1.43 (s, 9H), 1.39 (d, J =
6.4 Hz, 3H), 1.17 (d, J = 7.2
Hz, 3H) -

'F NMR (471 MHz, CDCls) 6
-109.59 (d, J = 6.7 Hz),
-113.96 (s) °
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*Cmpd.

IR (cm™)

i
i

NMR
(IH . 13Cﬁl9F)

40

ESIMS m/z
414 ([M+H]Y

'"H NMR (400 MHz, CDCl5) &
7.27 (d, J = 6.8 Hz, 3H), 7.19 -
7.11 (m, 4H), 6.87 (t, J = 7.4
Hz, 1H), 6.82 (d, J = 7.8 Hz,
2H), 5.28 - 5.21 (m, 1H), 5.15
(d, J = 4.8 Hz, 1H), 4.96 (d, J
= 7.2 Hz, 1H), 4.29 - 4.19 (m,
1H), 2.31 (s, 3H), 1.42 (s, 9H),
1.35 (d, J = 6.4 Hz, 3H), 1.14

(d, J = 7.2 Hz, 3H) -

'*C NMR (101 MHz, CDCl5) &
172.73, 157.95, 137.83,
134.48, 129.33, 129.19,
126.87, 121.09, 115.96, 81.07,
74.22,28.31, 21.15, 18.51,

14.93 -

41

ESIMS m/z
452
([M+Na]™).

120.85, 115.65, 110.22, 79.63,

'"H NMR (400 MHz, CDCl3) &
7.37 (d, J = 7.6 Hz, 1H), 7.26 -
7.21 (m, 1H), 7.16 (t,J = 7.8
Hz, 2H), 6.86 (dt, J = 18.3, 8.1
Hz, 5H), 5.66 (d, J = 4.6 Hz,
1H), 5.39 - 5.31 (m, 1H), 5.01
(s, 1H), 4.25 (s, 1H), 3.91 (s,
3H), 1.42 (s, 9H), 1.33 (d, J =
6.5 Hz, 3H), 1.17 (d, J = 7.2
Hz, 3H) -

’C NMR (376 MHz, CDCls) &
172.50, 157.92, 156.64,

154.95, 129.29, 129.11,

127.82, 125.54, 120.89,

74.92, 73.02, 55.48, 49.36,

28.32,18.60, 15.02 -
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*Cmpd.

IR (cm™)

3
il

NMR
(lH . 13C45jzl9F)

42

ESIMS m/z
470
(IM+Na]")

"H NMR (400 MHz, CDCl;) &
7.33 (t, J = 7.7 Hz, 1H), 7.17
(t, J = 7.9 Hz, 2H), 6.87 (t, J =
7.3 Hz, 1H), 6.80 (d, J = 8.2
Hz, 2H), 6.60 (dd, J = 13.0,
5.7 Hz, 2H), 5.58 (d, J = 4.7
Hz, 1H), 5.33 (dd, J = 11.9,
5.7 Hz, 1H), 4.99 (s, 1H), 4.25
(s, 1H), 3.90 (s, 3H), 1.42 (s,
9H), 1.32 (d, J = 6.5 Hz, 3H),
1.18 (d, J = 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
172.46, 163.39 (d, J = 246.4
Hz), 157.82 (d, J = 9.7 Hz),
157.68, 154.95, 129.34, 128.98
(d, J = 10.1 Hz), 121.31 (d, J
= 3.2 Hz), 121.07, 115.60,
107.38 (d, J = 21.3 Hz), 98.70
(d, J = 25.8 Hz), 79.70, 74.55,
72.89, 55.78, 49.36, 28.31,
18.59, 15.08 o

"F NMR (376 MHz, CDCl5) &
-111.26 (s, 1F) »

43

ESIMS m/z
+
462 (IM+H]') | 4 98'(d, J = 8.0 Hz, 1H), 4.37 -

'"H NMR (400 MHz, CDCl5) &
7.27(d, J = 6.6 Hz, 2H), 7.19 -
7.08 (m, 3H), 6.78 (ddd, J =
8.6,2.1, 0.9 Hz, 1H), 6.54 (d, J
= 8.4 Hz, 1H), 5.33 - 5.23 (m,
1H), 5.17 (d, J = 4.6 Hz, 1H),

4.15 (m, 1H), 2.31 (s, 3H),
2.19 (s, 3H), 1.42 (s, 9H), 1.39
(d, J = 6.5 Hz, 3H), 1.17 (d, J

= 7.2 Hz, 3H) -
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"Cmpd.

IR (cm™)

NMR
(lH < l3cﬁ|9F)

44

ESIMS m/z
432 ([M+H]")

'H NMR (400 MHz, CDCl,) &
7.28 - 7.21 (m, 2H), 7.14 (d, J
= 7.8 Hz, 2H), 6.89 - 6.80 (m,
2H), 6.80 - 6.72 (m, 2H), 5.23
(qd, J = 6.4, 4.7 Hz, 1H), 5.06
(d, J = 4.8 Hz, 1H), 5.02 - 4.92
(m, 1H), 4.33 - 4.17 (m, 1H),
2.31 (s, 3H), 1.42 (s, 9H), 1.35
(d, J = 6.4 Hz, 3H), 1.15 (d, J
= 7.2 Hz, 3H) «

'F NMR (376 MHz, CDCl;) &
-123.28 »

45

ESIMS m/z
436 ([M+H]")

'H NMR (400 MHz, CDCl;) §
7.41 - 7.30 (m, 2H), 7.09 - 6.97
(m, 2H), 6.90 - 6.81 (m, 2H),
6.80 - 6.66 (m, 2H), 5.22 (qd, J
=6.4,4.9 Hz, 1H), 5.08 (d, J =
5.1 Hz, 1H), 5.04 - 4.91 (m,
1H), 4.31 - 4.18 (m, 1H), 1.42
(s, 9H), 1.36 (d, J = 6.4 Hz,
3H), 1.14 (d, J = 7.2 Hz, 3H) -

'F NMR (376 MHz, CDCls) §
-113.44, -122.75 -

46

ESIMS m/z
430 ([M+H]")

'"H NMR (400 MHz, CDCls) §
7.24 (t,J = 7.9 Hz, 1H), 7.20 -
7.15 (m, 2H), 6.98 (d, J = 7.6
Hz, 1H), 6.94 - 6.92 (m, 1H),
6.89 (t, J = 7.4 Hz, 1H), 6.85 -
6.78 (m, 3H), 5.28 - 5.21 (m,
1H), 5.15 (d, J = 4.9 Hz, 1H),
4.97 (d, J = 5.5 Hz, 1H), 4.31 -
4.17 (m, 1H), 3.77 (s, 3H),
1.42 (s, 9H), 1.37 (d, J = 6.4
Hz, 3H), 1.14 (d, J = 7.2 Hz,
3H) -

'3C NMR (101 MHz, CDCl5) &
172.72, 159.79, 157.98,
154.99, 139.27, 129.54,
129.35, 121.23, 119.32,

115.98, 113.49, 112.51, 81.16,

79.76, 74.18, 55.20, 49.30,
28.30, 18.44, 14.92 »
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"Cmpd.
No.

IR (cm™)

I
il

NMR

47

ESIMS m/z
432 ([M+H])

"H NMR (400 MHz, CDCl3) &
7.36 (dd, J = 8.6, 5.9 Hz, 1H),
7.20 - 7.15 (m, 2H), 6.85 (ddd,
J=12.0,11.1, 5.0 Hz, 3H),
6.76 - 6.71 (m, 2H), 5.36 (d, J
= 5.0 Hz, 1H), 5.21 - 5.13 (m,
1H), 4.93 (d, J = 7.0 Hz, 1H),
4.24 (s, 1H), 2.50 (s, 3H), 1.43
-1.39 (m, 12H), 1.09 (d, J =
7.2 Hz, 3H) -

9F NMR (101 MHz, CDCl;) &
-114.88 (s, 1F) «

48

ESIMS m/z
474
([M+Na]+)

"H NMR (400 MHz, CDCls) &
7.48 (dd, J = 8.8, 6.1 Hz, 1H),
7.24 - 7.17 (m, 2H), 7.13 (dd, J
= 8.4, 2.6 Hz, 1H), 6.94 (ddd,
J =18.0, 11.6, 4.9 Hz, 2H),
6.82 - 6.77 (m, 2H), 5.61 (d, J
= 5.4 Hz, 1H), 5.35 - 5.28 (m,
1H), 4.97 (d, J = 5.8 Hz, 1H),
4.32 - 4.21 (m, 1H), 1.42 (s,
9H), 1.39 (d, J = 6.4 Hz, 3H),
1.17 (d, J = 7.2 Hz, 3H) -

F NMR (376 MHz, CDCl3) &
-111.26 (s, 1F) o

49

ESIMS m/z
432 ([M+H]+)

"H NMR (400 MHz, CDCl;) &
7.30 (t, J = 7.7 Hz, 1H), 7.22 -
7.16 (m, 2H), 6.92 - 6.81 (m,
5H), 5.48 (d, J = 5.6 Hz, 1H),
5.34 (p, J = 6.3 Hz, 1H), 4.99
(d, J = 6.4 Hz, 1H), 4.31 - 4.18
(m, 1H), 2.30 (s, 3H), 1.42 (s,
9H), 1.38 (d, J = 6.4 Hz, 3H),
1.16 (d, J = 7.1 Hz, 3H) -

'YF NMR (376 MHz, CDCl;) &
-119.17 (s, 1F) »
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*Cmpd.
No.

IR (cm™)

s
el

NMR
(IH N 13CEZI9F)

50

ESIMS m/z
450 ([M+H]")

'"H NMR (400 MHz, CDCl;) &
8.40 (d, J = 8.5 Hz, 1H), 7.89
(d, J = 8.1 Hz, 1H), 7.79 (d, J
= 8.2 Hz, 1H), 7.64 (t, J = 8.0
Hz, 2H), 7.54 (t, J = 7.5 Hz,
1H), 7.44 - 7.38 (m, 1H), 7.12
(dd, J = 8.5, 7.5 Hz, 2H), 6.85
(t,J = 7.3 Hz, 1H), 6.79 (d, J
= 8.5 Hz, 2H), 6.07 (d, J = 4.0
Hz, 1H), 5.46 - 5.39 (m, 1H),
4.96 (d, J = 5.1 Hz, 1H), 4.31 -
4.18 (m, 1H), 1.44 - 1.38 (m,
12H), 1.00 (d, J = 7.2 Hz,
3H) -

3C NMR (101 MHz, CDCls) &
173.23, 158.01, 155.02,
133.75, 133.03, 130.60,
129.39, 129.02, 128.66,
126.78, 125.85, 125.47,
124.72, 122.88, 121.13,
115.68, 79.78, 77.52, 73.84,
49.25, 28.31, 18.25, 14.36 -

51

ESIMS m/z
467
(IM+NH,1H

"H NMR (400 MHz, CDCl5) &
7.87 - 7.77 (m, 4H), 7.53 (dd, J
= 8.5, 1.6 Hz, 1H), 7.50 - 7.44
(m, 2H), 7.16 (dd, J = 9.6, 6.5
Hz, 2H), 6.90 - 6.84 (m, 3H),
5.40 - 5.31 (m, 2H), 4.94 (d, J
= 5.8 Hz, 1H), 4.31 - 4.18 (m,
1H), 1.43 - 1.38 (m, 12H), 1.09
(d, J =7.2 Hz, 3H) -

'3C NMR (101 MHz, CDCl5) &
172.74, 157.99, 154.99,
135.15, 133.18, 133.10,
129.38, 128.44, 127.94,
127.73, 126.32, 126.28,
126.20, 124.37, 121.28,

116.07, 81.46, 79.77, 74.22,

49.27, 28.30, 18.43, 14.95 o

159




2016272838

"Cmpd.

IR (cm'l)

BHE

NMR
(lH N I3Cﬁ19F)

52

ESIMS m/z
491 ([M+
NH,4]")

"H NMR (400 MHz, CDCls) &
7.34 (dd, J = 9.2, 6.7 Hz, 1H),
7.21 - 7.15 (m, 2H), 6.88 (t, J
= 7.4 Hz, 1H), 6.81 (d, J = 7.9
Hz, 2H), 6.61 (ddd, J = 10.9,
5.1, 2.4 Hz, 2H), 6.09 (ddt, J =
17.2, 10.4, 5.1 Hz, 1H), 5.63
(d, J = 4.6 Hz, 1H), 5.47 (ddd,
J=17.3,3.0, 1.5 Hz, 1H), 5.39
-5.31 (m, 2H), 5.02 (d, J = 6.1
Hz, 1H), 4.67 - 4.56 (m, 2H),
4.32 - 4.19 (m, 1H), 1.42 (s,
9H), 1.32 (d, J = 6.5 Hz, 3H),
1.19 (d, J = 7.2 Hz, 3H) -

F NMR (376 MHz, CDCl3) &
-111.28 (s, 1F) »

53

ESIMS m/z
504
([M+Na]™)

'"H NMR (400 MHz, CDCl3) &
7.34 (ddd, J = 9.5, 8.5, 4.1 Hz,
2H), 7.05 - 7.00 (m, 1H), 6.82
(td, J = 7.7, 1.3 Hz, 1H), 6.67 -
6.60 (m, 3H), 5.66 (d, J = 4.4
Hz, 1H), 5.41 - 5.32 (m, 1H),
5.01 (d, J = 6.6 Hz, 1H), 4.33 -
4.21 (m, 1H), 3.90 (s, 3H),
1.42 (s, 9H), 1.36 (d, J = 6.5
Hz, 3H), 1.22 (d, J = 7.2 Hz,
3H) -

'9F NMR (376 MHz, CDCls) &
-110.78 (s) °

54

ESIMS m/z
484
(IM+Na]")

"H NMR (400 MHz, CDCl;) &
7.35-7.29 (m, 1H), 7.21 - 7.14
(m, 2H), 6.88 (t, J = 7.3 Hz,
1H), 6.81 (d, J = 7.9 Hz, 2H),
6.62 - 6.55 (m, 2H), 5.60 (d, J
= 4.4 Hz, 1H), 5.39 - 5.31 (m,
1H), 5.03 (d, J = 5.3 Hz, 1H),
4.33 - 4.20 (m, 1H), 4.10 (q, J
= 7.0 Hz, 2H), 1.49 (t, J = 7.0
Hz, 3H), 1.42 (s, 9H), 1.31 (d,
J = 6.5 Hz, 3H), 1.20 (d, J =
7.2 Hz, 3H) -

'9F NMR (376 MHz, CDCl3) &

-111.52 (s, 1F) -

160
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‘Cmpd.

No.

IR (cm™)

i
il

NMR
(IH . ISCQIQF)

56

ESIMS m/z

461 ([M+
NH,]")

'"H NMR (400 MHz, CDCI;) &
7.23 (d, J = 7.6 Hz, 1H), 7.19 -
7.13 (m, 2H), 6.88 - 6.79 (m,
3H), 6.70 (d, J = 7.8 Hz, 2H),
5.61(d,J = 4.5 Hz, 1H), 5.37 -
5.30 (m, 1H), 5.04 (d, J = 5.9
Hz, 1H), 4.32 - 4.20 (m, 1H),
3.89 (s, 3H), 2.31 (s, 3H), 1.42
(s, 9H), 1.31 (d, J = 6.5 Hz,
3H), 1.19 (d, J = 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl;) &
172.50, 157.97, 156.56,
154.98, 139.18, 129.26,
127.66, 122.44,121.53,
120.79, 115.64, 111.13, 79.64,
74.88, 73.09, 55.42, 49.39,
28.33, 21.56, 18.64, 14.97 »

57

ESIMS m/z
518
([M+Na]")

'H NMR (400 MHz, CDCl5) &
7.36 (dd, J = 8.7, 6.7 Hz, 1H),

7.14 (d, J = 1.7 Hz, 1H), 6.81
(dd, J = 8.4, 1.6 Hz, 1H), 6.63
(dd, J =1

2.8, 5.8 Hz, 2H),
6.54 (d, J = 8.4 Hz, 1H), 5.61

(d, J = 4.4 Hz, 1H), 5.39 - 5.32
(m, 1H), 5.02 (d, J = 6.1 Hz,
1H), 4.32 - 4.19 (m, 1H), 3.89
(s, 3H), 2.20 (s, 3H), 1.42 (s,
9H), 1.35 (d, J = 6.5 Hz, 3H),
1.22 (d, J = 7.2 Hz, 3H)

'F NMR (376 MHz, CDCl3) &

-110.94 (s) «
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Cmpd. IR (cm™)

3}
il

NMR

58

ESIMS m/z
514
([M+Na]")

"H NMR (400 MHz, CDCl3) &
7.26 (d, J = 7.7 Hz, 1H), 7.12
(d, J = 1.8 Hz, 1H), 6.79 (dd, J
=8.4,1.6 Hz, 1H), 6.72 (d, J =
7.9 Hz, 1H), 6.69 (s, 1H), 6.56
(d, J = 8.4 Hz, 1H), 5.63 (d, J
= 4.2 Hz, 1H), 5.37 (qd, J =
6.5, 4.4 Hz, 1H), 5.05 (d, J =
7.1 Hz, 1H), 4.32 - 4.20 (m,
1H), 3.88 (s, 3H), 2.31 (s, 3H),
2.18 (s, 3H), 1.42 (s, 9H), 1.35
(d, J = 6.5 Hz, 3H), 1.22 (d, J
= 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
172.46, 156.52, 154.99,
151.15, 139.39, 130.93,
130.58, 127.85, 127.70,
122.80, 121.86, 121.61,
114.38, 111.08, 79.60, 75.69,
73.10, 55.41, 49.41, 28.31,
21.58,20.20, 18.65, 14.85 «

59

ESIMS m/z

510

([M+Nal")

'"H NMR (400 MHz, CDCl3) &
7.35-7.30 (m, 1H), 7.21 - 7.16
(m, 2H), 6.88 (t, J = 7.3 Hz,
1H), 6.83 (d, J = 7.8 Hz, 2H),
6.62 - 6.54 (m, 2H), 5.63 (d, J
= 4.7 Hz, 1H), 5.39 - 5.32 (m,
1H), 5.02 (d, J = 8.5 Hz, 1H),
4.31-4.21 (m, 1H), 3.89 (d, J
= 6.8 Hz, 2H), 1.42 (s, 9H),
1.36 - 1.27 (m, 4H), 1.21 (d, J
= 7.2 Hz, 3H), 0.71 - 0.65 (m,
2H), 0.40 (q, J = 4.6 Hz, 2H) -

'F NMR (376 MHz, CDCl;) &

-111.48 (s) °

162
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Tl [Reny | ma 0w e
"H NMR (400 MHz, CDCl3) &
7.37 (dd, J = 8.6, 6.6 Hz, 1H),
7.22 - 7.15 (m, 2H), 6.89 (t, J
= 7.4 Hz, 1H), 6.82 - 6.77 (m,
2H), 6.69 (td, J = 8.3, 2.3 Hz,
1H), 6.59 (dd, J = 10.2, 2.3
Hz, 1H), 6.24 (tt, J = 54.8, 4.0
Hz, 1H), 5.59 (d, J = 4.3 Hz,
ESIMS m/z 1H), 5.35 - 5.29 (m, 1H), 5.00
60 498 ([M+H]") | (d, 7 = 6.3 Hz, 1H), 4.34 - 4.18
(m, 3H), 1.42 (s, 9H), 1.32 (d,
J=6.5Hz,3H),1.19(d, J =
7.2 Hz, 3H) »
'F NMR (376 MHz, CDCl;) &
-110.58 (s), -124.95 (d, J =
296.8 Hz), -125.95 (d, J =
296.7 Hz) -
'H NMR (400 MHz, CDCl3) 5
7.53 (dd, J = 8.7, 6.5 Hz, 1H),
7.45 - 7.39 (m, 2H), 7.33 (dd, J
=17.9, 1.6 Hz, 1H), 7.22 (t, J =
7.4 Hz, 1H), 7.09 - 7.01 (m,
3H), 6.85 (td, J = 7.7, 1.2 Hz,
1H), 6.76 (dd, J = 13.8, 5.4
ESIMS m/z Hz, 2H), 6.50 (dd, J = 10.1,
61 566 2.4 Hz, 1H), 5.78 (d, J = 4.6
([M+Na]") Hz, 1H), 5.53 - 5.46 (m, 1H),
5.05 (d, J = 6.2 Hz, 1H), 4.36 -
4.22 (m, 1H), 1.43 (d, J = 6.6
Hz, 3H), 1.42 (s, 9H), 1.25 (d,
J = 6.8 Hz, 3H) -
'"F NMR (376 MHz, CDCl3) &
-110.21 (s) »
62 ESIMS m/z
278 ([M+H]")
63 ESIMS m/z
301 ([M+H]H)
64 ESIMS m/z
300 ([M+H]")
65 ESIMS m/z+
300 ([M+H])
66 ESIMS m/z
334 ([M+H]")
67 ESIMS m/z

334 ([M+H]")
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[ weny | mm ek
68 ESIMS m/z
334 ([M+H]")
69 ESIMS m/z
368 ([M+H]")
70 ESIMS m/z
336 ([M+H]")
71 ESIMS m/z
352 ([M+H]")
79 ESIMS m/z+
350 ([M+H]")
73 ESIMS m/z
366 ([M+H]")
74 ESIMS m/z+
368 ([M+H]")
75 ESIMS m/z+
396 (|[M+H]")
76 ESIMS m/z+
318 ([M+H]")
77 ESIMS m/z+
394 ([M+H]")
78 ESIMS m/z+
354 ([M+H]")
79 ESIMS m/z+
354 ([M+H]")
30 ESIMS m/zJr
368 ([M+H])
31 ESIMS m/z+
394 ([M+H]")
82 ESIMS m/z+
280 ([M+H]")
83 ESIMS m/z+
280 ([M+H]")
84 ESIMS m/z+
376 ([M+H]")
85 ESIMS m/z+
376 (IM+H]")
36 ESIMS m/z+
319 (|[M+H]")
87 ESIMS m/z+
337 ([M+H]")
28 ESIMS m/zJr
348 ([M+H]")
89 ESIMS m/z+
366 ([M+H]")
90 ESIMS m/z+
318 ([M+H]")
91 ESIMS m/z

336 ([M+H]")
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Copd- | IR (em™) e (H - Beg o)

97 ESIMS m/z+
314 ([M+H]")

93 ESIMS m/z+
330 ([M+H]")

94 ESIMS m/z+
348 ([M+H]")

95 ESIMS m/z+
362 ([M+H]")

96 ESIMS m/z+
332 ([M+H1")

97 ESIMS m/z+
336 ([M+H]")

98 ESIMS m/z+
330 (IM+H]")

99 ESIMS m/z+
332 ([M+H]")

ESIMS m/z
100 352 ([M+H]")
101 ESIMS m/z+
332 ((M+H])

102 ESIMS m/z+
350 ([M+H])

103 ESIMS m/z+
350 ([M+H])

ESIMS m/z
104 374 ([M+H]")
105 ESIMS m/z+
382 ([M+H]")

106 ESIMS m/z+
362 ([M+H]")

ESIMS m/z
107 344 ([IM+H]")
108 ESIMS m/z+
396 ([IM+H]")

ESIMS m/z
109 392 ([M+H]")
110 ESIMS m/z+
388 ([IM+H]")

111 ESIMS m/z+
398 ([M+H]")

112 ESIMS m/z

444 (IM+H]")
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) M
Cpd R (em) | HE - Pos )

"H NMR (500 MHz, CDCl;) &
12.12 (d, J = 0.6 Hz, 1H), 8.40

(d, J = 8.1 Hz, 1H), 7.97 (d, J

HRMS-ESI = 5.2 Hz, 1H), 7.36 - 7.19 (m,

(m/z) (M]* | SH), 6.86 (d,J = 5.2 Hz, 1H),
C23H23N206§+ 5.14 (h, J=6.3 HZ, lH), 4.66 -

113 4 4.52 (m, 1H), 4.33 (d, J = 6.4
| Hz, 1H), 3.94 (s, 3H), 3.26 -

428.1947 5 H | 3 12 (m, 2H), 1.35 (d, J = 6.3

B%{H428.1953 | H, 3H), 1.22 (d, J = 7.2 Hz,

3H), 1.01 (ttt, J = 8.1, 6.7, 4.8

Hz, 1H), 0.54 - 0.40 (m, 2H),

0.19 - 0.04 (m, 2H) -

'"H NMR (500 MHz, CDCl5) &

12.08 (s, 1H), 8.40 (d, J = 7.9

Hz, 1H), 7.97 (d, J = 5.2 Hz,

1H), 7.42 - 7.34 (m, 2H), 7.35
- 7.20 (m, 3H), 7.21 - 7.08 (m,

2H), 6.91 - 6.75 (m, 4H), 5.30

(qd, J = 6.5, 5.2 Hz, 1H), 5.20
HRMS-ESI | (d,J =5.1 Hz, 1H), 4.64 (p, J

(m/z) IM]" = 7.3 Hz, 1H), 3.93 (s, 3H),

C25H26N,06ET | 1.40 (d, J = 6.4 Hz, 3H), 1.30

114 = (d, J = 7.2 Hz, 3H) «
450.1791 ; £

E&{E450.1795

3C NMR (126 MHz, CDCl3) &
171.55, 168.65, 157.83,
155.34, 148.72, 140.44,
137.48, 130.40, 129.34,
128.53, 128.19, 126.95,

121.19, 115.92, 109.42, 81.18,

74.52, 56.06, 47.93, 18.02,
15.09 -
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N | Remh | EE (H - BCs o)
'"H NMR (400 MHz, CDCl;) &
12.12 (d, J = 0.6 Hz, 1H), 8.39
(d,J = 7.9 Hz, 1H), 7.99 (d, J
= 5.2 Hz, 1H), 7.42 - 7.37 (m,
2H), 7.35 - 7.28 (m, 2H), 7.20
- 7.11 (m, 2H), 6.90 - 6.80 (m,
() HRMS-ESI | 5H), 5.32 - 5.22 (m, 2H), 4.73
3367.32, (m/z) - 4.49 (m, 1H), 3.95 (s, 3H),
2984.27, | (IM+H]") | 1.45(d, J = 7.2 Hz, 3H), 1.37
115 1737.93, | C,5H,7N, 065+ (d, J = 6.3 Hz, 3H) o
1648.90, ey
}iggg; 451.1864 ; TF | '*C NMR (101 MHz, CDCls) §
121700 | Bfl451.1869 171.45, 168.64, 157.85,
: 155.38, 148.76, 140.45,
137.46, 130.48, 129.35,
128.54, 128.12, 126.83,
121.22, 116.05, 109.44, 81.10,
74.75, 56.08, 47.92, 18.13,
14.56 -
'"H NMR (400 MHz, CDCl3) &
12.08 (d, J = 0.6 Hz, 1H), 8.40
(d,J = 7.9 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.43 - 7.37 (m,
2H), 7.34 - 7.27 (m, 2H), 7.20
- 7.11 (m, 2H), 6.93 - 6.78 (m,
(H ) HRMS-ES] | SH)» 530 (qd, J = 6.4, 5.1 Hz,
3367.65, (I\’;ISZ) 1H), 5.20 (d, J = 5.1 Hz, 1H),
s | | -tk 05
1738.51, = , 1.40 (d, J = 6.4 Hz, 3H),
16 | 1 648.67. C”Hgféoﬁ"Jr 1.30 (d, J = 7.2 Hz, 3H) -
152819, | 451 1864 ; 71 | 13
1480.80, C NMR (101 MHz, CDCl3) &
1238.38 | WIE451.1872 171.55, 168.66, 157.85,

155.36, 148.74, 140.44,
137.50, 130.43, 129.35,
128.54, 128.20, 126.96,
121.20, 115.94, 109.44, 81.21,
74.53, 56.06, 47.94, 18.02,
15.10 -
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2016272838

* NMR
C;Inol?d- IR (cm™) HE ('H » BCEF)
"H NMR (400 MHz, CDCl3) &
12.05 (d, J = 0.6 Hz, 1H), 8.40
(d, J = 7.9 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.44 - 7.38 (m,
2H), 7.36 - 7.28 (m, 4H), 7.00
() (ddd, J = 8.3, 7.5, 1.7 Hz, 1H),
3368, 6.89 - 6.77 (m, 2H), 6.66 (dd, J
2939, HRMS-ESI | = 8.3, 1.4 Hz, 1H), 5.40 - 5.30
1739, (m/z) (m, 1H), 5.28 (d, J = 4.7 Hz,
1648, ([M+H]*) | 1H), 4.70 - 4.59 (m, 1H), 3.94
117 1577, C25H26CIN2Os | (s, 3H), 1.45 (d, J = 6.4 Hz,
1528, HEE 3H), 1.34 (d, J = 7.2 Hz, 3H) -
1480, 485.1474 ; B
1446, | E41485.1476 | '*C NMR (101 MHz, CDCls) 6
1242, 171.59, 168.69, 155.34,
1059 153.24, 148.72, 140.45,
136.73, 130.41, 130.30,
128.63, 128.43, 127.44,
126.89, 123.48, 121.77,
115.06, 109.43, 81.93, 74.57,
56.06, 47.97, 17.97, 14.86
"H NMR (400 MHz, CDCl,) &
12.04 (d, J = 0.6 Hz, 1H), 8.39
(d, J = 7.9 Hz, 1H), 7.96 (d, J
= 5.2 Hz, 1H), 7.38 - 7.27 (m,
5H), 7.11 - 7.02 (m, 1H), 6.89 -
\ 6.80 (m, 3H), 6.67 (ddd, J =
CHIIES) 8.3,2.3, 1.1 Hz, 1H), 5.35 -
3368, HRMS-ESI | 5.24 (m, 1H), 5.19 (d, J = 4.9
2939, (m/z) Hz, 1H), 4.64 (dq, J = 8.4, 7.3
1739, (IM+H]") | Hz, 1H), 3.93 (s, 3H), 1.38 (d,
118 1648, | C,5H6CIN,O6 | J = 6.4 Hz, 3H), 1.33 (d, J =
1576, B EfE 7.2 Hz, 3H) -
}i%ga 485.1474 ; &
145y | BafE485.1474 '3C NMR (101 MHz, CDCl3) 6
1241 171.51, 168.71, 158.47,

155.35, 148.73, 140.47,
136.75, 134.71, 130.35,
130.15, 128.68, 128.43,
126.85, 121.46, 116.56,
113.93, 109.47, 81.40, 74.29,
56.06, 47.99, 17.98, 14.87 -
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2016272838

Pl | IR (e Hi ('H \I\'Ig\g,%‘%)
'"H NMR (400 MHz, CDCl;) &
12.04 (d, J = 0.6 Hz, 1H), 8.37
(d, J = 8.0 Hz, 1H), 7.96 (d, J
= 5.2 Hz, 1H), 7.37 - 7.27 (m,
5H), 7.13 - 7.05 (m, 2H), 6.89
(7 i) - 6.82 (m, 1H), 6.76 - 6.69 (m,
3368, ) 2H), 5.35 - 5.24 (m, 1H), 5.15
2939, HR(Iﬁ?Z)ESI (d,J = 4.8 Hz, 1H), 4.70 - 4.57
1739, (IM+HT") (m, 1H), 3.94 (s, 3H), 1.37 (d,
119 1649, C,sH,6CIN,Og J=64Hz,3H), 134 (d, J =
1577’ g—_{_ﬁﬂ_—g 7.2 HZ, 3H) °
1529, -
1488, ;‘f?§14487541,416§5 '3C NMR (101 MHz, CDCl3) §
1452, | #RIE%SS. 171.50, 168.74, 156.35,
1240 155.37, 148.74, 140.45,
136.88, 130.33, 129.24,
128.65, 128.39, 126.86,
126.09, 117.14, 109.43, 81.55,
74.31, 56.08, 48.03, 17.95,
14.81 o
'H NMR (400 MHz, CDCl;) §
12.00 (d, J = 0.6 Hz, 1H), 8.37
(d, J = 7.8 Hz, 1H), 7.96 (d, J
= 5.2 Hz, 1H), 7.40 - 7.25 (m,
(3 i ) 6H), 6.94 (dd, J = 8.8, 2.5 Hz,
3368, 1H), 6.89 - 6.82 (m, 1H), 6.55
2939, ] (d, J = 8.8 Hz, 1H), 5.38 - 5.30
1739, HR(IYSZ)ESI (m, 1H), 5.23 (d, J = 4.5 Hz,
1648, (M+H]") 1H), 4.71 - 4.58 (m, 1H), 3.94
120 1576, C,5H,5C1,N,0 (s, 3H), 1.42 (d, J = 6.4 Hz,
1528, SHEE 3H), 1.37 (d, J = 7.2 Hz, 3H) -
1478, | 519.1084 ; 77 | |5
1452, g C NMR (101 MHz, CDCl;) &
1262, | ®{E519.1067 171.51, 168.77, 155.34,
1243, 151.97, 148.72, 140.46,
1058 136.16, 130.31, 129.97,

128.75, 128.62, 127.35,
126.80, 126.14, 124.24,
115.67, 109.42, 82.26, 74.33,
56.08, 48.08, 17.90, 14.64 -
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2016272838

C;Inop.d. IR (cm™) = ('H ‘1\1]31%%21913)
'"H NMR (400 MHz, CDCl3) &
12.05 (d, J = 0.6 Hz, 1H), 8.39
(d,J =7.9Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.43 - 7.27 (m,
5H), 6.96 (ddd, J = 10.6, 8.9,
5.3 Hz, 1H), 6.86 (dd, J = 5.3,
0.7 Hz, 1H), 6.58 - 6.43 (m,
2H), 5.35 (qd, J = 6.4, 5.1 Hz,
1H), 5.18 (d, J = 5.1 Hz, 1H),
4.70 - 4.58 (m, 1H), 3.94 (s,
3H), 1.42 (d, J = 6.4 Hz, 3H),
HRMS-ESI 1.32 (d, J = 7.2 Hz, 3H) -
(m/z)
([M+H]") | '3C NMR (101 MHz, CDCl;) &
121 CasHpsFaN2Og | 171.48, 168.67, 158.31 (dd, J
i EAE =242.3, 2.6 Hz), 155.36,
487.1675 : B 149.45 (d, J = 239.0 Hz),

E2{E487.1675

148.74, 146.17 (dd, J = 12.6,
10.5 Hz), 140.46, 136.19,
130.39, 128.71, 126.99, 116.40
(dd, J = 20.9, 10.1 Hz),
109.45, 107.72 (dd, J = 23.7,
6.9 Hz), 105.13 (dd, J = 27.3,
1.5 Hz), 83.03, 74.07, 56.07,
47.91,17.93, 15.13 -

F NMR (376 MHz, CDCl3) &
-116.63 (d, J = 15.0 Hz),
-138.72 (d, J = 15.0 Hz) -
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2016272838

'"H NMR (400 MHz, CDCl;) &
12.01 (d, J = 0.6 Hz, 1H), 8.38
(d, J = 7.8 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.38 - 7.27 (m,
5H), 6.86 (dd, J = 5.3, 0.7 Hz,
1H), 6.66 - 6.58 (m, 2H), 6.41
(dt, J = 10.5, 2.3 Hz, 1H), 5.29
(qd, J = 6.4, 4.7 Hz, 1H), 5.16
(d, J = 4.8 Hz, 1H), 4.70 - 4.58
(m, 1H), 3.94 (s, 3H), 1.36
HR(I‘:SZ')ESI (app dd, J = 6.8, 2.3 Hz, 6H) -
(IM+H]') 3C NMR (101 MH I
122 C25H25C1FN2 ( Z, CDC 3) 5
OgEt # {5 171.45, 168.74, 163.09 (d, J =
503.1380 ; 248.1 Hz), 159.18 (d, J = 12.3

E#fE503.1361

Hz), 155.37, 148.74, 140.47,
136.11, 135.26 (d, J = 13.4
Hz), 130.30, 128.80, 128.65,
126.76, 112.46 (d, J = 3.2 Hz),
109.48, 109.24 (d, J = 25.1
Hz), 102.15 (d, J = 25.0 Hz),
81.71, 74.04, 56.06, 48.02,
17.95, 14.76

'F NMR (376 MHz, CDCl;) §
-109.82 -

171




2016272838

Cﬁlo?d' IR (cm™) HE ('H ‘I\g\él_;jsz)
'"H NMR (500 MHz, CDCl3) &
12.08 (d, J = 0.6 Hz, 1H), 8.43
(d, J = 8.4 Hz, 1H), 7.98 (d, J
= 5.2 Hz, 1H), 7.42 - 7.36 (m,
2H), 7.36 - 7.28 (m, 3H), 6.96
(ddd, J = 10.5, 9.0, 5.3 Hz,
1H), 6.87 (d, J = 5.3 Hz, 1H),
6.57 - 6.49 (m, 1H), 6.46 (ddd,
J=9.7,6.6,3.0Hz, 1H), 5.34
() (qd, J = 6.4, 5.0 Hz, 1H), 5.18
3371, (d, J = 5.1 Hz, 1H), 4.62 (ddd,
2972, ) J=28.4,6.8,5.2 Hz, 1H), 3.94
2939, HR(I\:I;Z)ESI (s, 3H), 1.89 - 1.78 (m, 1H),
1739, (IM+HT") 1.67 (dt, J = 14.2, 7.2 Hz, 1H),
1650 1.42 (d, J = 6.4 Hz, 3H), 0.79
123 > C26H27F2N, 06 B
1577, = EE (t, J = 7.4 Hz, 3H) -
1509, 1s501.1832: %
1432, B {501,183 3C NMR (126 MHz, CDCl;) &
1251, R E UL 170.84, 168.86, 158.31 (dd, J
1203, = 242.4, 2.6 Hz), 155.36,
1146 149.41 (dd, J = 242.1, 3.3 Hz),

148.71, 146.16 (dd, J = 12.5,
10.7 Hz), 140.48, 136.20,
130.43, 128.73, 128.71,
126.96, 116.37 (dd, J = 20.9,
10.0 Hz), 109.43, 107.65 (dd, J
= 23.9, 6.9 Hz), 105.00 (dd, J
=27.2, 1.7 Hz), 82.95, 74.15,
56.07, 53.08, 25.36, 15.15,
9.28
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2016272838

CIIInOp.d- IR (cm™) BE (H ‘I\ll:lxvg;ﬁwl:)

'"H NMR (500 MHz, CDCl5) §
12.04 (d, J = 0.7 Hz, 1H), 8.41
(d, J = 8.3 Hz, 1H), 7.98 (d, J
= 5.2 Hz, 1H), 7.37 - 7.28 (m,
5H), 6.87 (dd, J = 5.2, 0.7 Hz,
1H), 6.65 - 6.58 (m, 2H), 6.40
(dt, J = 10.4, 2.3 Hz, 1H), 5.29
(qd, J = 6.4, 4.7 Hz, 1H), 5.16
(d, J = 4.7 Hz, 1H), 4.61 (ddd,
J=8.3,6.9, 5.3 Hz, 1H), 3.94
(s, 3H), 1.92 - 1.80 (m, 1H),
HRMS-ESI | 1.71 (dt,J = 14.2, 7.2 Hz, 1H),
(m/z) 1.36 (d, J = 6.4 Hz, 3H), 0.83

(IM+H]") (t, J = 7.5 Hz, 3H) -

124 C26H27C]FN2

OssT B 1l '3C NMR (126 MHz, CDCl;) §

517.1536 ; 1§
E2{ES517.1534

170.82, 168.91, 163.07 (d, J =
248.1 Hz), 159.14 (d, J = 12.3
Hz), 155.36, 148.71, 140.49,
136.08, 135.24 (d, J = 13.3
Hz), 130.34, 128.81, 128.65,
126.74, 112.44 (d, J = 3.3 Hz),
109.47, 109.21 (d, J = 25.1
Hz), 102.12 (d, J = 25.0 Hz),
81.66, 74.07, 56.07, 53.21,
25.38,14.78, 9.41 «

'F NMR (471 MHz, CDCl5) &
-109.83 -
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2016272838

* NMR
Clilnop.d' R (em™) HE ('H - *ca'*F)
'"H NMR (500 MHz, CDCl3) &
12.03 (d, J = 0.7 Hz, 1H), 8.37
(d, J = 7.8 Hz, 1H), 7.95 (d, J
= 5.2 Hz, 1H), 7.44 - 7.27 (m,
7H), 6.90 - 6.82 (m, 3H), 5.36
-5.27 (m, 1H), 5.25(d, J = 4.8
Hz, 1H), 4.69 - 4.60 (m, 1H),
3.94 (s, 3H), 1.39 (d, J = 6.4
HRMS-ESI | Hz, 3H), 1.35 (d, J = 7.2 Hz,
(m/z) 3H) -
([M+H]")
125 C26H26F3N206 | 13C NMR (126 MHz, CDCl3) &
T EE 171.49, 168.74, 160.08,
519.1737 ; & 155.36, 148.74, 140.45,
E5{#519.1739 136.46, 130.31, 128.75,
128.53, 126.80 (q, J = 3.8 Hz),
126.80, 124.25 (q, J = 271.7
Hz), 123.29 (q, J = 32.8 Hz),
115.71, 109.44, 81.26, 74.20,
56.06, 48.02, 17.95, 14.81 »
'F NMR (471 MHz, CDCl;) &
-61.64 ©
'"H NMR (500 MHz, CDCls) &
12.07 (d, J = 0.6 Hz, 1H), 8.43
(d, J = 9.2 Hz, 1H), 7.95 (d, J
= 5.2 Hz, 1H), 7.43 - 7.26 (m,
7H), 6.88 - 6.82 (m, 3H), 5.35
- 5.25 (m, 2H), 4.59 (dd, J =
9.2, 4.9 Hz, 1H), 3.94 (s, 3H),
2.21-2.10 (m, 1H), 1.38 (d, J
= 6.4 Hz, 3H), 0.92 (d, J = 6.9
HRMS-ESI | Hz, 3H), 0.80 (d, J = 6.9 Hz,
(m/z) 3H) -
(IM+H]")
126 C23H30F3N206 | 13C NMR (126 MHz, CDCl5) &
HEE 170.52, 169.07, 160.05,
547.2050 ; B 155.37, 148.69, 140.48,

k2 {ES547.2059

136.40, 130.39, 128.76,
128.52, 126.77 (q, J = 3.8 Hz),
126.76, 124.25 (q, J = 271.4
Hz), 123.24 (q, J = 32.7 Hz),
115.67, 109.42, 81.15, 74.25,
57.08, 56.06, 31.17, 19.11,
17.38, 14.69 -

'"F NMR (471 MHz, CDCl;) §
-61.64 -
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2016272838

Mo | Rem | wE (- Beg )

'"H NMR (500 MHz, CDCl;) &
12.04 (d, J = 0.6 Hz, 1H), 8.39
(d, J =7.8 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.40 - 7.26 (m,
5H), 7.10 (td, J = 8.3, 6.9 Hz,
1H), 6.86 (dd, J = 5.2, 0.7 Hz,
1H), 6.62 - 6.49 (m, 3H), 5.29

(G i (qd, J = 6.5, 5.0 Hz, 1H), 5.18

3369, ) (d, J = 4.9 Hz, 1H), 4.69 - 4.59

2940, HR(I‘SZ)ESI (m, 1H), 3.94 (s, 3H), 1.38 (d,

1740, (IM+H]") J=6.4Hz 3H), 1.33(d, J =

127 1649, C25H36FN,O6 7.2 Hz, 3H) -

1529, BHEE |,

1482, | 4691769 ; 77 | ~C NMR (126 MHz, CDCl3) &

1450, B (469.1784 171.51, 168.70, 163.35 (d, J =

1262, |’ ' 245.3 Hz), 159.04 (d, J = 10.8

1132 Hz), 155.35, 148.73, 140.46,

136.83, 130.35, 130.12 (d, J =
10.0 Hz), 128.66, 128.41,
126.85, 111.44 (d, J = 2.9 Hz),
109.45, 108.08 (d, J = 21.4
Hz), 103.69 (d, J = 24.8 Hz),
81.45, 74.28, 56.06, 47.97,
17.99, 14.91 -

175




2016272838

Clilnop.d' IR (em™) HE ('H ‘1\1131\%2191:)
'"H NMR (500 MHz, CDCl;) §
11.98 (d, J = 0.6 Hz, 1H), 8.40
(d, J = 8.4 Hz, 1H), 7.94 (d, J
= 5.3 Hz, 1H), 7.38 - 7.25 (m,
5H), 7.20 - 7.07 (m, 4H), 7.07
- 7.00 (m, 2H), 6.85 (d, J = 5.3
Hz, 1H), 6.63 - 6.54 (m, 2H),
6.50 (dt, J = 10.8, 2.4 Hz, 1H),
5.20 (qd, J = 6.4, 4.3 Hz, 1H),
5.12 (d, J = 4.3 Hz, 1H), 4.94
(ddd, J = 8.5, 6.4, 5.7 Hz, 1H),
HR(I\,SZ')ESI 3.94 (s, 3H), 3.12 (dd, J =
([M+H]") 14.0, 5.8 Hz, 1H), 3.06 (dd, J
= 14.0, 6.4 Hz, 1H), 1.35 (d, J
128 C31H30FN20s4 6.4 He 3H) -
e - 64 Hz 3
545.2082 5 H | 130 gpp (126 MHz, CDCl;) &

B {8 545.2090

170.23, 168.73, 163.37 (d, J =
245.4 Hz), 158.91 (d, J = 10.9
Hz), 155.29, 148.67, 140.56,
136.79, 135.42, 130.30, 130.12
(d, J = 10.0 Hz), 129.25,
128.72, 128.59, 128.42,
127.16, 126.75, 111.52 (d, J =
2.9 Hz), 109.44, 108.05 (d, J =
21.2 Hz), 103.72 (d, J = 24.9
Hz), 81.17, 74.95, 56.06,
53.08, 37.82, 14.43 o
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2016272838

'Cmpd.
No.

IR (cm™)

i
R

NMR
(lH . 13Cﬁl9F)

129

HRMS-ESI
(m/z)
([M+Na]+)
C23H24N;06S
Nait & {H
479.1253 ; 1§
B fE
479.1244 -

"H NMR (400 MHz, CDCl3) &
12.11 (s, 1H), 8.49 (d, J = 8.0
Hz, 1H), 7.98 (d, J = 5.2 Hz,
1H), 7.32 - 7.26 (m, 1H), 7.24
- 7.15 (m, 2H), 7.07 (dd, J =
3.5, 1.2 Hz, 1H), 6.96 (dd, J =
5.1,3.5 Hz, 1H), 6.93 - 6.88
(m, 3H), 6.86 (d, J = 5.2 Hz,
1H), 5.50 - 5.35 (m, 2H), 4.79
- 4.65 (m, 1H), 3.94 (s, 3H),
1.47 (d, J = 7.2 Hz, 3H), 1.34 -
1.22 (m, 3H) o

'3C NMR (101 MHz, CDCl3) §
171.68, 168.70, 157.64,
155.36, 148.75, 140.46,
140.15, 129.41, 126.78,
126.28, 125.92, 121.59,

115.96, 109.44, 78.29, 77.22,

73.83, 56.07, 48.02, 18.38,
16.14 o

130

HRMS-ESI
(m/z)
([M+H]")
C24H26N3065+
=K}
452.1821 ; 1§
(8
452.1814 -

"H NMR (400 MHz, CDCl3) &
12.06 (s, 1H), 8.66 (d, J = 2.2
Hz, 1H), 8.53 (td, J = 5.0, 1.7
Hz, 1H), 8.38 (s, 1H), 7.97 (d,
J =53 Hz, 1H), 7.78 (dt, J =
7.9, 2.0 Hz, 1H), 7.31 - 7.27
(m, 1H), 7.23 - 7.14 (m, 2H),
6.92 (ddt, J = 8.5, 7.3, 1.1 Hz,
1H), 6.88 - 6.85 (m, 1H), 6.84
-6.78 (m, 2H), 5.36 - 5.28 (m,
1H), 5.24 (d, J = 5.4 Hz, 1H),
4.62 (q, J = 7.4 Hz, 1H), 3.94
(s, 3H), 1.41 (d, J = 6.3 Hz,
3H), 1.32 (d, J = 7.2 Hz, 3H) »

'3C NMR (101 MHz, CDCl5) &
171.41, 157.15, 149.21,
148.33, 135.34, 133.62,
129.58, 123.91, 121.85,

115.97, 109.47, 79.13, 77.22,

73.82, 56.09, 47.90, 17.90,
15.49 -
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2016272838

TPd | IR (em™) A& ('H \I\‘Ig\g‘z”F)
"H NMR (400 MHz, CDCl3) &
12.10 (s, 1H), 8.40 (d, J = 7.8
Hz, 1H), 7.96 (d, J = 5.1 Hz,
1H), 7.57 (dd, J = 10.0, 2.0
Hz, 3H), 7.53 - 7.49 (m, 1H),
7.46 - 7.40 (m, 3H), 7.39 - 7.30
(m, 3H), 6.87 - 6.82 (m, 1H),
5.20 (p, J = 6.3 Hz, 1H), 4.63 -
(m/z) Hz, 1H), 3.93 (s, 3H), 3.28 -
CyoHssN,0.2h | HZ 3H), 1.21(d, J = 7.2 Hz,
131 4 3H), 1.08 - 0.98 (m, 1H), 0.54
B | -0.44 (m, 2H), 0.18 - 0.07 (m,
505.2333; & 2H) -
B {E
505.2333 - | 13C NMR (126 MHz, CDCl3) 8
171.42, 168.59, 155.32,
148.70, 141.20, 140.81,
140.44, 139.33, 130.43,
128.80, 128.75, 127.40,
127.09, 126.81, 126.46,
126.29, 109.40, 83.10, 74.50,
73.89, 56.05, 47.89, 17.94,
16.03, 10.61, 3.22, 2.75 o
"H NMR (400 MHz, CDCl;) §
12.19 - 12.04 (m, 1H), 8.56 -
8.39 (m, 1H), 8.09 - 7.95 (m,
1H), 7.87 - 7.74 (m, 1H), 7.45
-7.30 (m, 1H), 7.23 (t, J = 8.0
Hz, 2H), 6.98 - 6.92 (m, 3H),
HRMS-ESI |6.86 (d, J = 5.2 Hz, 1H), 5.66 -
(W) (m/z) 5.42 (m, 2H), 4.81 - 4.56 (m,
3369, ([M+H]") 1H), 3.95 (s, 3H), 1.42 (d, J =
132 2985, C22H24N306S | 7.2 Hz, 3H), 1.38 (d, J = 6.4
2939, T EE Hz, 3H) -
1742 458.1379 ; &

E5{H458.1374

3C NMR (126 MHz, CDCl;) &
168.69, 168.08, 157.49,
155.36, 148.74, 142.82,
142.50, 140.46, 129.60,
122.04, 120.24, 115.92,

115.57, 109.44, 79.67, 73.19,

56.08,47.97, 18.28, 16.05 -
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2016272838

CI:InOI?d' IR (cm™) H& ('H ‘I\llg\ézywr;)
'"H NMR (400 MHz, CDCl;) §
12.02 (s, 1H), 8.39 (d, J = 8.0
Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.60 - 7.50 (m, 4H), 7.47
-7.33 (m, 5H), 7.11 (dd, J =
15.1, 8.2 Hz, 1H), 6.85 (d, J =
5.3 Hz, 1H), 6.64 - 6.55 (m,
3H), 5.34 (dt, J = 11.6, 6.6 Hz,
HRMS-ES] | 1H). 5.26 (d, J = 4.9 Hz, 1H),
(m/z) 4.69 - 4.60 (m, 1H), 3.94 (s,
(IM+HT") 3%11)321.42 (d,—J = 6.4 Hz, 3H),
C3|H30FN205 . (d, J=17.2 HZ, 3H) °
133 ArEE |,
Py 171.60, 168.72, 159.13,
155.34, 148.72, 141.69,
545.2098 - 140.46, 137.50, 130.33,
130.23, 130.15, 129.16,
128.83, 127.58, 127.23,
127.13, 125.70, 125.46,
111.44, 109.44, 108.11,
103.87, 103.67, 81.54, 74.39,
56.06, 47.98, 31.87, 17.95,
14.83 o
'H NMR (400 MHz, CDCl3) &
12.13 (s, 1H), 8.47 (d, J = 8.2
Hz, 1H), 7.95 (d, J = 5.1 Hz,
1H), 7.43 - 7.22 (m, 6H), 6.95
(dd, J = 8.8, 2.6 Hz, 1H), 6.86
(d, J = 5.3 Hz, 1H), 6.63 (d, J
= 8.9 Hz, 1H), 5.53 - 5.39 (m,
HR&?;)ESI 1H), 5.16 (d, J = 6.8 Hz, 1H),
(M+H]") 4.81 - 4.63 (m, 1H), 3.94 (s,
3H), 1.47 (d, J = 7.2 Hz, 3H),
134 CastlasCLN20 | 4% 4 7 2 6.4 Hz, 3H) -
oI B {E 24 (d, J = 6.4 Hz, 3H)
519.1089 ;

E%{ES519.1077

3C NMR (101 MHz, CDCl;) &
171.43, 168.67, 155.34,
151.86, 148.74, 140.44,
135.93, 130.42, 130.01,
128.91, 128.82, 127.27,
127.16, 125.98, 124.14,

115.40, 109.44, 82.80, 73.57,

56.08, 48.02, 18.26, 16.18 «

179




2016272838

: NMR
CIII“O*’_d' IR (cm™) B& (H ~ PC°F)
'"H NMR (400 MHz, CDCl3) §
12.13 (d, J = 0.6 Hz, 1H), 8.48
(d, J = 8.0 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.42 - 7.35 (m,
2H), 7.36 - 7.24 (m, 3H), 7.22
- 7.08 (m, 2H), 6.93 - 6.79 (m,
(m/2) (d, J = 6.5 Hz, 1H), 4.79 - 4.61
(MrH]) | (s 1H), 3.93 (s, 3H), 1.42 (4,
s CosHaN, 0054 | /= 72 Hz, 3H), 1.24 (d, J =
o 6.5 Hz, 3H) -
451.1869 © H | 130 MR (101 MHz, CDCl3) §
HafH451.1868 171.71, 168.67, 157.82,
155.35, 148.75, 140.46,
137.30, 130.49, 129.35,
128.64, 128.41, 127.12,
121.09, 115.75, 109.44, 81.86,
74.06, 56.07, 48.01, 18.41,
16.35 o
"H NMR (400 MHz, CDCl;) &
12.18 (s, 1H), 8.50 (d, J = 8.0
Hz, 1H), 8.00 (d, J = 5.2 Hz,
1H), 7.39 - 7.27 (m, 5H), 6.87
(d, J = 5.2 Hz, 1H), 5.19 (p, J
= 6.5 Hz, 1H), 4.72 (dq, J =
(m/2) 6.7 Hz, 1H), 3.95 (s, 3H), 3.18
= , 1. , =17. z, ’
136 ang;J_éom 1.10 (d, J = 6.5 Hz, 3H), 0.89 -
431.218[5; i 0.81 (m, 6H) -

E#fE431.2192

'3C NMR (101 MHz, CDCl3) §
171.63, 168.62, 155.36,
148.75, 140.45, 138.47,
130.57, 128.31, 128.10,

127.62, 109.41, 84.00, 76.10,

74.45,56.07, 48.04, 28.63,

19.41, 19.36, 18.47, 16.34 -
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"Cmpd.
No.

IR (cm™)

=iy

NMR

137

HRMS-ESI
(m/z)
([M+H]")
C23H3 1N, 06T
=R}
431.2182 : %
E5{E431.2187

'"H NMR (400 MHz, CDCl;) §
12.13 (s, 1H), 8.40 (d, J = 7.9
Hz, 1H), 7.98 (d, J = 5.2 Hz,
1H), 7.43 - 7.21 (m, 5H), 6.86
(d, J = 5.3 Hz, 1H), 5.13 (p, J
= 6.3 Hz, 1H), 4.67 - 4.49 (m,
1H), 4.25 (d, J = 6.1 Hz, 1H),
3.94 (s, 3H), 3.14 (dd, J = 8.8,
6.5 Hz, 1H), 3.05 (dd, J = 8.8,
6.4 Hz, 1H), 1.92 - 1.76 (m,
1H), 1.33 (d, J = 6.3 Hz, 3H),
1.25 (d, J = 7.2 Hz, 3H), 0.89
(d, J = 3.1 Hz, 3H), 0.87 (d, J
= 3.2 Hz, 3H) »

3C NMR (101 MHz, CDCl;) &
171.40, 168.58, 155.36,
148.73, 140.44, 138.80,
130.49, 128.21, 127.94,
127.54, 109.42, 83.71, 76.27,
74.67, 56.07, 47.89, 28.63,
19.33, 18.00, 15.85 o

138

()
3372,
2964,
2875,
1650

HRMS-ESI
(m/z)
([M+H]")
C22H29N2 06T
BHiE
417.2025 ;
(e
417.2016 -

"H NMR (400 MHz, CDCl;) 8
12.18 (d, J = 0.6 Hz, 1H), 8.50
(d, J = 7.8 Hz, 1H), 8.00 (d, J
= 5.2 Hz, 1H), 7.40 - 7.27 (m,
5H), 6.87 (d, J = 5.3 Hz, 1H),
5.27-5.11 (m, 1H), 4.80 - 4.67
(m, 1H), 4.26 (d, J = 6.7 Hz,
1H), 3.95 (s, 3H), 3.30 (dt, J =
9.0, 6.8 Hz, 1H), 3.23 (dt, J =
9.1, 6.5 Hz, 1H), 1.60 - 1.53
(m, 2H), 1.50 (d, J = 7.2 Hz,
3H), 1.10 (d, J = 6.5 Hz, 3H),
0.87 (t, J = 7.4 Hz, 3H) »
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" NMR
Cl?or?d' IR (cm™) HE ('H -~ 3C'°F)
"H NMR (400 MHz, CDCIl3) &
12.12 (s, 1H), 8.40 (d, J = 8.0
Hz, 1H), 7.98 (d, J = 5.2 Hz,
1H), 7.37 - 7.26 (m, 5H), 6.86
(d, J = 5.2 Hz, 1H), 5.20 - 5.06
(m, 1H), 4.66 - 4.51 (m, 1H),
4.27 (d, J = 6.1 Hz, 1H), 3.94
HRMS-ESI | (s, 3H), 3.33 (dt, J = 9.1, 6.5
(m/z) Hz, 1H), 3.25 (dt, J = 9.2, 6.5
GHIED) (IM+H]") | Hz, 1H), 1.55 (dtd, J = 13.8,
3370, | Cy2H9N, 0651 | 7.4, 6.5 Hz, 2H), 1.32 (d, J =
139 2964, 1 6.3 Hz, 3H), 1.24 (d, J = 7.2
2876, 14172025 ; & | Hz, 3H), 0.89 (t, J = 7.4 Hz,
1734 B 1 3H) -
417.2018 « | |
C NMR (126 MHz, CDCl3) &
171.40, 168.58, 155.35,
148.73, 140.44, 138.84,
130.50, 128.23, 127.97,
127.53, 109.41, 83.51, 74.57,
71.13, 56.08, 47.90, 23.00,
18.01, 15.87, 10.65 «
"H NMR (400 MHz, CDCl3) §
HRMS-ESI |12.17 (d, J = 0.6 Hz, 1H), 8.50
(m/z) (d, J = 8.0 Hz, 1H), 8.00 (d, J
() (IM+H]*) | = 5.2 Hz, 1H), 7.40 - 7.28 (m,
3367, | CpoHysN,Oc2F | SH). 6.87 (d, J = 5.1 Hz, 1H),
140 2984, = 5.28 - 5.15 (m, 1H), 4.80 - 4.64
2938, | 380 1712 ; g5 | (M 1H); 4.14 (d, J = 6.8 Hz,
1739 e 1H), 3.95 (s, 3H), 3.24 (s, 3H),
B e 1.51 (d, J = 7.2 Hz, 3H), 1.11
389.1713 - (d, J = 6.5 Hz, 3H) -
'"H NMR (400 MHz, CDCl;) &
HRMS-ESI 12.12 (s, 1H), 8.40 (d, J = 8.0
(m/z) Hz, 1H), 7.98 (d, J = 5.2 Hz,
() (IM+H]") | 1H), 7.37 - 7.28 (m, SH), 6.86
3366, | CyoHasN,05} | (4, J = 5.2 Hz, 1H), 5.14 (p, J
141 2938, o = 6.4 Hz, 1H), 4.66 - 4.54 (m,
1737, | 3891712 : g | JH)> 419 (4, J = 5.9 Hz, 1H),
1648 o 3.94 (s, 3H), 3.26 (s, 3H), 1.31
B {E (d, J = 6.4 Hz, 3H), 1.26 (d, J
389.1709 - =72 HZ, 3H) o
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"H NMR (400 MHz, CDCl;) §
12.18 (d, J = 0.6 Hz, 1H), 8.51
(d, J = 8.3 Hz, 1H), 8.00 (d, J
HR(M§-;351 = 5.2 Hz, 1H), 7.36 - 7.26 (m,
\ m/z 5H), 6.87 (d, J = 5.3 Hz, 1H),
(H ) (IM+HT") | 527-5.15 (m, 1H), 4.80 - 4.65
3367, | Co3HaoN2O6ET | (m, 1H), 4.34 (d, J = 6.8 Hz,
142 2985, B 1H), 3.95 (s, 3H), 3.17 (dd, J =
2872, 14792025 ; 7% | 6.8, 3.2 Hz, 2H), 1.52 (d, J =
1738 B i 7.2 Hz, 3H), 1.12 (d, J = 6.5
429.2009 - HZ, 3H), 1.03 - 0.93 (m, IH),
0.53 - 0.34 (m, 2H), 0.16 - 0.05
(m, 2H) -
"H NMR (400 MHz, CDCl;) §
12.12 (s, 1H), 8.40 (d, J = 7.9
Hz, 1H), 7.97 (d, J = 5.2 Hz,
1H), 7.59 - 7.52 (m, 4H), 7.46
- 7.38 (m, 4H), 7.38 - 7.32 (m,
1H), 6.84 (d, J = 5.2 Hz, 1H),
5.23 - 5.14 (m, 1H), 4.66 - 4.57
. (m, 1H), 4.40 (d, J = 6.2 Hz,
: HRMS-ESI | 1H), 3.93 (s, 3H), 3.23 (d, J =
(m/z) 6.8 Hz, 2H), 1.38 (d, J = 6.3
([M+H]") Hz, 3H), 1.26 (d, J = 7.2 Hz,
C29H33N2065T | 3H), 1.09 - 0.98 (m, 1H), 0.55
143 =R - 0.44 (m, 2H), 0.19 - 0.09 (m,
505.2330 ; T 2H) -
BiE |
505.2347 - C NMR (126 MHz, CDCl3) 6
171.42, 168.61, 155.35,
148.73, 140.91, 140.70,
140.45, 137.70, 130.47,
128.77, 128.02, 127.34,
127.05, 126.98, 109.40, 82.77,
74.48, 73.84, 56.06, 47.90,
18.00, 16.02, 10.60, 3.21,
2.74 o
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? NMR
TP | IR (em) R ('H - Bcey!°F)
"H NMR (400 MHz, CDCl3) §
12.08 (s, 1H), 8.41 (d,J =17.9
Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.57 - 7.52 (m, 4H), 7.48
- 7.40 (m, 4H), 7.34 (ddd, J =
7.3, 3.8, 1.2 Hz, 1H), 7.21 -
7.16 (m, 2H), 6.91 - 6.83 (m,
HRMS-ESI | 4H), 5.38 - 5.31 (m, 1H), 5.26
(m/z) (d, J = 4.9 Hz, 1H), 4.67 (p, J
(IM+H]") = 7.2 Hz, 1H), 3.93 (s, 3H),
C3H31N206ET | 1.43 (d, J = 6.4 Hz, 3H), 1.33
144 =L (d,J = 7.2 Hz, 3H) «
527.2177 : B
B (i 3C NMR (101 MHz, CDCls) &
527.2184 - 171.61, 168.69, 157.86,
155.36, 148.75, 141.08,
140.52, 140.45, 136.45,
130.42, 129.40, 128.77,
127.42, 127.40, 127.26,
127.05, 121.27, 115.97,
109.43, 81.01, 74.54, 56.06,
47.96, 18.05, 15.10 -
"H NMR (400 MHz, CDCl;) §
12.06 (s, 1H), 8.40 (d, J = 7.8
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.63 (s, 1H), 7.56 (dd, J =
5.2, 3.3 Hz, 2H), 7.52 - 7.49
(m, 1H), 7.46 - 7.32 (m, 6H),
7.20 - 7.15 (m, 2H), 6.90 - 6.83
HRMS-ES] | (m, 4H), 5.36 (dt, J = 12.2, 6.1
(m/z) Hz, 1H), 5.28 (s, 1H), 4.64 (p,
([M+H]+) J=17.2 Hz, 1H), 3.93 (S, 3H),
Cy1Ha N0, =t | 1.44 (d, J = 6.4 Hz, 3H), 1.28
145 %{[E (d, J=17.2 HZ, 3H) °
527‘2177 * 5| 3c NMR (101 MHz, CDCL3)
e 171.65, 168.69, 157.92,
527.2187 -

155.35, 148.73, 141.53,
140.65, 140.46, 138.18,
130.40, 129.41, 129.05,
128.81, 127.51, 127.13,
127.03, 125.85, 125.62,
121.31, 116.01, 109.43, 81.35,
74.63, 56.06, 47.95, 17.98,
15.04 -
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Tl [ Ren | R
'"H NMR (400 MHz, CDCl;) 6
12.05 (s, 1H), 8.38 (d, J = 7.9
Hz, 1H), 7.96 (d, J = 5.2 Hz,
HRMS-ESI | 1H), 7.41 - 7.18 (m, 5H), 6.91
(m/z) - 6.77 (m, 3H), 6.77 - 6.60 (m,
(IM+H]") 2H), 5.29 (qd, J = 6.4, 4.9 Hz,
146 CasH26FN20g | 1H), 5.11 (d, J = 4.9 Hz, 1H),
(A 4.76 - 4.55 (m, 1H), 3.94 (s,
469.1775 ; ¥F | 3H), 1.38 (d, J = 6.4 Hz, 3H),
E5{it469.1778 1.33 (d, J = 7.2 Hz, 3H) -
'F NMR (376 MHz, CDCl;) &
-123.13 -
'H NMR (400 MHz, CDCl5) &
12.10 (s, 1H), 8.44 (d, J = 8.0
Hz, 1H), 7.97 (d, J = 5.2 Hz,
1H), 7.41 - 7.29 (m, 2H), 7.16
HR(I"’Ini')ESI - 6.95 (m, 2H), 6.91 - 6.78 (m,
([M+H]") 3H), 6.78 - 6.60 (m, 2H), 5.42
147 CyoHysFyN,Og | - 3-30 (m, 1H), 5.03 (d, J = 6.6
. =L Hz, 1H), 4.79 - 4.66 (m, 1H),
) g | 3.94(s,3H)1.45(d,J=17.2
' 487.1680 ¢ 1T |y, 3H) 1.21 (d, J = 6.4 Hg,
E5{487.1678 3H)
'F NMR (376 MHz, CDCl,) §
-113.00, -122.95 «
'"H NMR (400 MHz, CDCl;) &
12.06 (s, 1H), 8.39 (d, J = 7.7
Hz, 1H), 7.97 (d, J = 5.2 Hz,
) 1H), 7.40 - 7.34 (m, 2H), 7.20
HR&EZ)ESI - 7.13 (m, 2H), 7.03 - 6.96 (m,
(M+H]") 2H), 6.88 (dd, J = 15.2, 6.3
CpsHyFN,0g | HZs 2H), 6.82 - 6.78 (m, 2H),
148 =8l 5.31 -5.24 (m, 1H), 5.18 (d, J
4691769 = 5.2 Hz, 1H), 4.64 (p, J = 7.2
o2 =1 Hz, 1H), 3.93 (s, 3H), 1.39 (d,
B {E J = 6.4 Hz, 3H), 1.33 (d, J =
469.1777 - 7.2 Hz, 3H) -
F NMR (376 MHz, CDCl3) §
-113.62 -

185
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C;Ino?d. IR (em™) HE ('H ~I\'I31\é;'91:)
"H NMR (300 MHz, CDCl;) &
12.06 (s, 1H), 8.40 (d, J = 7.6
Hz, 1H), 7.97 (d, J = 5.3 Hz,
1H), 7.45 - 7.26 (m, 5H), 7.12
(dd, J = 2.2, 0.8 Hz, 1H), 6.86
(d, J = 5.2 Hz, 1H), 6.78 (ddd,
J=18.4,2.2, 0.8 Hz, 1H), 6.54
(d, J = 8.3 Hz, 1H), 5.41 - 5.30
HRMS-ESI | (m, 1H), 5.23 (d, J = 4.8 Hz,
(m/z) 1H), 4.78 - 4.57 (m, 1H), 3.94
([M+Na]") | (s, 3H), 2.19 (s, 3H), 1.44 (d, J
149 C26H27CIN,O¢ | = 6.4 Hz, 3H), 1.33 (d, J = 7.2
Nazt & & Hz, 3H) »
521.1456 ; &
E&{#521.1450 | '>C NMR (75 MHz, CDCl3) &
171.60, 168.67, 155.33,
151.00, 148.71, 140.46,
136.91, 131.54, 130.72,
130.41, 128.58, 128.37,
127.85, 126.96, 123.06,
115.04, 109.41, 82.02, 74.56,
56.08, 47.97, 20.25, 18.00,
14.97 -
'"H NMR (300 MHz, CDCl;) &
12.04 (s, 1H), 8.39 (d, J = 7.9
Hz, 1H), 7.98 (d, J = 5.2 Hz,
1H), 7.46 - 7.31 (m, 2H), 7.12
(dd, J = 2.1, 0.8 Hz, 1H), 7.08
HRMS-ESI |- 6.92 (m, 2H), 6.86 (d, J = 5.2
(m/z) Hz, 1H), 6.79 (ddd, J = 8.4,
(IM+H]") | 2.2, 0.9 Hz, 1H), 6.52 (d, J =
150 C26H27CIFN, | 8.4 Hz, 1H), 5.32 (qd, J = 6.4,
O¢st B H 4.8 Hz, 1H), 5.20 (d, J = 4.9
517.1541 ; B | Hz, 1H), 4.80 - 4.53 (m, 1H),

E2fES517.1537

3.94 (s, 3H), 2.20 (s, 3H), 1.43
(d, J = 6.4 Hz, 3H), 1.35 (d, J
= 7.2 Hz, 3H) -

'F NMR (471 MHz, CDCl5) &
-113.34 -
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'Cmpd.
No.

IR (cm™)

o
=

NMR

151

HRMS-ESI
(m/z)
([M+H]")
C26H29N, 0651
KT}
465.2025 ; 1%
E5{H465.2012

'H NMR (300 MHz, CDCls) &
12.09 (d, J = 0.7 Hz, 1H), 8.41
(d, J = 8.0 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.47 - 7.34 (m,
2H), 7.34 - 7.19 (m, 3H), 7.00
-6.91 (m, 2H), 6.90 - 6.81 (m,
1H), 6.78 - 6.65 (m, 2H), 5.29
(qd, J = 6.4, 5.2 Hz, 1H), 5.15
(d, J = 5.2 Hz, 1H), 4.75 - 4.56
(m, 1H), 3.94 (s, 3H), 2.21 (s,
3H), 1.39 (d, J = 6.4 Hz, 3H),
1.30 (d, J = 7.2 Hz, 3H) »

'3C NMR (75 MHz, CDCl3) &
171.57, 168.65, 155.71,
155.35, 148.73, 140.46,
137.67, 130.46, 130.42,
129.80, 128.50, 128.14,

126.99, 115.81, 109.42, 81.36,

74.55, 56.10, 56.06, 47.93,
20.44, 18.05, 15.14 -

152

HRMS-ESI
(m/z)
([M+H]")
C26H28FN205
S EfE
483.1931 ; £
ER {E483.1918

'"H NMR (300 MHz, CDCl;) &
12.07 (d, J = 0.6 Hz, 1H), 8.39
(d, J = 7.9 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.47 - 7.31 (m,
2H), 7.05 - 6.93 (m, 4H), 6.86
(dd, J = 5.3, 0.7 Hz, 1H), 6.75
- 6.62 (m, 2H), 5.26 (qd, J =
6.4,5.2 Hz, 1H), 5.13 (d, J =
5.3 Hz, 1H), 4.74 - 4.57 (m,
1H), 3.94 (s, 3H), 2.22 (s, 3H),
1.39 (d, J = 6.4 Hz, 3H), 1.33
(d, J = 7.2 Hz, 3H) »

3C NMR (75 MHz, CDCl3) &
171.51,168.67 , 162.46 (d, J
= 246.8 Hz), 155.41 (d, J = 5.7
Hz), 148.75 , 140.48 , 133.42
(d, J = 3.3 Hz), 130.70 ,
130.37,129.85,128.73 (d, J
= 8.1 Hz), 115.82, 115.64 ,
115.36 , 109.45 , 80.76 ,
74.34 ,56.10 ,47.93 ,20.44 ,
18.05,15.24 -

187
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"Cmpd.
No.

IR (cm™)

m

NMR

153

HRMS-ESI
(m/z)
(IM+H]")
C2sHasF2N2 06
FFEE
487.1675: &
Bl
487.1690 -

'"H NMR (300 MHz, CDCl3) §
12.07 (d, J = 0.6 Hz, 1H), 8.39
(d, J =179 Hz, 1H), 7.97 (d, J
= 5.2 Hz, 1H), 7.42 (td, J =
8.7, 6.4 Hz, 1H), 7.23 - 7.16
(m, 2H), 6.94 - 6.88 (m, 1H),
6.87 (d, J = 5.1 Hz, 1H), 6.85 -
6.74 (m, 4H), 5.49 (d, J = 5.7
Hz, 1H), 5.38 (p, J = 6.1 Hz,
1H), 4.66 (dq, J = 14.5, 7.2
Hz, 1H), 3.94 (s, 3H), 1.41 (d,
J = 6.3 Hz, 3H), 1.36 (d, J =
7.2 Hz, 3H) -

'F NMR (471 MHz, CDCl;) &
-109.47 (dt, J = 15.4, 7.9 Hz),
-113.95 (dd, J = 17.3, 8.3 Hz) -

154

ESIMS m/z
465 ([M+H]")

"H NMR (400 MHz, CDCl3) &
12.09 (s, 1H), 8.41 (d, J =17.8
Hz, 1H), 7.97 (d, J = 5.2 Hz,
1H), 7.27 (d, J = 8.0 Hz, 2H),
7.18 - 7.09 (m, 4H), 6.89 - 6.79
(m, 4H), 5.29 (dq, J = 12.9,
6.4 Hz, 1H), 5.17 (d, J = 5.0
Hz, 1H), 4.64 (p, J = 7.3 Hz,
1H), 3.94 (s, 3H), 2.31 (s, 3H),
1.39 (d, J = 6.4 Hz, 3H), 1.33
(d, J = 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
171.57, 168.66, 157.90,
155.36, 148.74, 140.44,
137.89, 134.39, 130.45,
129.32, 129.21, 126.87,

121.10, 115.93, 109.43, 81.06,

74.59, 56.06, 47.96, 21.15,
18.06, 15.03 -

188
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'"H NMR (300 MHz, CDCl;) &
12.07 (d, J = 0.6 Hz, 1H), 8.39
(d, J = 7.8 Hz, 1H), 7.96 (d, J
= 5.2 Hz, 1H), 7.34 - 7.19 (m,
HR&?;)ESI 2H), 7.19 - 7.05 (m, 2H), 6.92
([M+H]" - 6.65 (m, 5H), 5.28 (qd, J =
155 CyoHpgFN,Og | 6-4: 4.8 Hz, 1H), 5.08 (d, J =
- 4.8 Hz, 1H), 4.74 - 4.57 (m,
2 o | 1H), 3.93 (s, 3H), 1.37 (d, J =
483.1931: | | ¢ 4'Hg, 3H), 1.35(d, J = 7.2
E3{E483.1928 Hz, 3H) -
'"F NMR (471 MHz, CDCl3) &
-123.34 -
'H NMR (300 MHz, CDCl5) &
12.04 (s, 1H), 8.36 (d, J = 7.8
Hz, 1H), 7.97 (d, J = 5.2 Hz,
1H), 7.41 - 7.28 (m, 2H), 7.11 -
HR(I\SZ')ESI 6.92 (m, 2H), 6.93 - 6.78 (m,
([M+H]") 3H), 6.78 - 6.62 (m, 2H), 5.26
| CoeHaeFoNoO. | (ads J = 6.4, 4.9 Hz, 1H), 5.09
" 156 25?;5%2@2 1(d,J=5.0Hz, 1H), 4.72 - 4.57
487"1680[—; - (m, 1H), 3.94 (s, 3H), 1.37 (d,
: J =6.6 Hz, 3H), 1.35 (d, J =
B4 {487.1678 7.6 Hz, 3H) o
'F NMR (471 MHz, CDCl3) §
-113.40, -122.82 -
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2016272838

i NMR
Cﬁop.d' IR (em™) =P+ ('H - BCEyF)
'"H NMR (400 MHz, CDCl3) &
12.09 (s, 1H), 8.41 (d, J = 8.0
Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.41 - 7.16 (m, 2H), 7.10
(d, J = 7.8 Hz, 2H), 6.94 (d, J
= 8.1 Hz, 2H), 6.85 (d, J = 5.2
Hz, 1H), 6.75 - 6.64 (m, 2H),
) 5.33 -5.23 (m, 1H), 5.12 (d, J
HR(I\,SZ)ESI = 5.0 Hz, 1H), 4.64 (p, J = 7.3
(IM+H]") | Hz, 1H), 3.93 (s, 3H), 2.30 (s,
C,oHa N,0.zF | 3H) 2.20 (s, 3H), 1.38 (d, J =
157 T | 6.4 Hz, 3H), 1.32 (4, J = 7.2
5| Hz, 3H)
4792182 ; &
BifE479.2180 | 13c NMR (101 MHz, CDCls)
171.55, 168.66, 155.82,
155.37, 148.78, 140.41,
137.80, 134.60, 130.51,
130.35, 129.75, 129.16,
126.90, 115.84, 109.42, 81.29,
74.60, 56.04, 47.96, 21.11,
20.41, 18.07, 15.06 -
"H NMR (400 MHz, CDCl3) &
12.11 (s, 1H), 8.44 (d, J = 7.7
Hz, 1H), 7.94 (d, J = 5.2 Hz,
1H), 7.38 (d, J = 7.5 Hz, 1H),
7.26 - 7.21 (m, 1H), 7.15 (t, J
= 7.8 Hz, 2H), 6.91 - 6.80 (m,
HRMS-ESI 6H), 5.69 (d, J=4.5 HZ, 1H),
(m/2) 5.45 - 5.38 (m, 1H), 4.66 (p, J
(IM+HT) = 7.2 Hz, 1H), 3.93 (s, 3H),
CaeHpoN,0,2F | 3:91 (s, 3H), 1.37 - 1.32 (m,
158 =X ] 6H) -
481';?_2 »H e nMr (101 MHz, CDCl3) &
#1E 171.46, 168.67, 157.89,
481.1958 -

156.63, 155.34, 148.75,
140.38, 130.54, 129.27,
129.14, 127.84, 125.40,
120.88, 120.86, 115.61,
110.21, 109.40, 74.91, 73.33,
56.03, 55.47, 48.01, 18.07,
14.94 -

190




2016272838

'Cmpd.
No.

IR (cm™)

=
H

NMR
(IH N l3cﬁ19F)

159

HRMS-ESI
(m/z)
(IM+H]")
C26H23FN,04
FHEfE
499.1875 ; £F
k(e
499.1876 -

'H NMR (400 MHz, CDCl;) §
12.10 (s, 1H), 8.42 (d, J = 7.7
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.37 - 7.29 (m, 1H), 7.16
(t,J = 7.9 Hz, 2H), 6.86 (dd, J
=11.0, 6.2 Hz, 2H), 6.79 (d, J
= 8.0 Hz, 2H), 6.64 - 6.54 (m,
2H), 5.61 (d, J = 4.5 Hz, 1H),
5.42 - 5.34 (m, 1H), 4.66 (p, J
= 7.2 Hz, 1H), 3.93 (s, 3H),
3.89 (s, 3H), 1.37 (d, J = 7.2
Hz, 3H), 1.34 (d, J = 6.5 Hz,
3H) -

'3C NMR (101 MHz, CDCl;) §
171.41, 168.69, 163.41 (d, J =
246.4 Hz), 157.81 (d, J = 9.7
Hz), 157.65, 155.37, 148.76,
140.40, 130.49, 129.32, 129.02
(d, J =10.0 Hz), 121.15 (d, J
= 3.3 Hz), 121.05, 115.57,
109.43, 107.39 (d, J = 21.4
Hz), 98.69 (d, J = 25.8 Hz),
74.53, 73.20, 56.04, 55.78,
48.01, 18.06, 14.98. '°F NMR
(376 MHz, CDCl;) § -111.20
(s, 1F) o

160

'H NMR (300 MHz, CDCl3) &
12.08 (s, 1H), 8.42 (d,J = 7.9
Hz, 1H), 7.97 (d, J = 5.2 Hz,
1H), 7.37 - 7.23 (m, 2H), 7.20
- 7.06 (m, 3H), 6.85 (d, J = 5.2
Hz, 1H), 6.77 (ddd, J = 8.4,
2.2, 0.8 Hz, 1H), 6.54 (d, J =
8.4 Hz, 1H), 5.33 (qd, J = 6.4,
4.7 Hz, 1H), 5.20 (d, J = 4.7
Hz, 1H), 4.77 - 4.53 (m, 1H),
3.93 (s, 3H), 2.31 (s, 3H), 2.18
(s, 3H), 1.43 (d, J = 6.4 Hz,

3H), 1.36 (d, J = 7.2 Hz, 3H) -
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2016272838

? NMR
TPd | IR (em™) HE ('H - C5F)
'"H NMR (400 MHz, CDCl;) &
12.07 (s, 1H), 8.41 (d, J = 7.8
Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.23 (t, J = 7.9 Hz, 1H),
7.16 (dd, J = 8.4, 7.5 Hz, 2H),
7.00 - 6.92 (m, 2H), 6.91 - 6.78
(m, 5H), 5.33 - 5.26 (m, 1H),
HRMS-ESI | 518 (d, J = 5.0 Hz, 1H), 4.65
(m/z) | (p, J = 7.3 Hz, 1H), 3.93 (s,
([M+H]") 3H), 3.77 (s, 3H), 1.40 (d, J =
CyH29N,0781 | 6.4 Hz, 3H), 1.33 (d, J = 7.2
161 A Hz, 3H) -
481.1969 ; &
% i 3C NMR (101 MHz, CDCl3) &
481.1971 - 171.58, 168.69, 159.80,

157.93, 155.36, 148.76,
140.43, 139.19, 130.45,
129.57, 129.34, 121.24,
119.31, 115.94, 113.49,
112.53, 109.44, 81.13, 74.55,
56.05, 55.21, 47.95, 18.02,
14.97 -

192
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; R
CII]“O?"' IR (cm™) B8 CH ‘I\g\égsz)

'"H NMR (400 MHz, CDCl5) &

12.04 (s, 1H), 8.37 (d, J = 7.7

Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.37 (dd, J = 8.5, 5.9 Hz,

1H), 7.19 - 7.13 (m, 2H), 6.90
- 6.80 (m, 4H), 6.76 - 6.70 (m,

2H), 5.39 (d, J = 4.9 Hz, 1H),
5.26 - 5.18 (m, 1H), 4.63 (p, J

= 7.2 Hz, 1H), 3.93 (s, 3H),

2.50 (s, 3H), 1.43 (d, J = 6.4

HRMS-ESI | Hgz, 3H), 1.29 (d, J = 7.2 Hz,

(m/z) 3H) -
(IM+H]")

162 C26H2sFN>06 | 3¢ NMR (101 MHz, CDCI;) &
A 171.66, 168.74, 162.19 (d, J =

483.1926 ; I | 246.5 Hz), 157.70, 155.38,
3 i 148.77, 140.44, 137.84 (d, J =

483.1936 7.8 Hz), 131.39 (d, J = 3.1

Hz), 130.38, 129.42, 128.68
(d, J = 8.5 Hz), 121.32,
115.70, 117.18 (d, J = 21.2
Hz), 113.25 (d, J = 21.1 Hz),
109.48, 77.73, 73.55, 56.05,
47.95,19.26 (d, J = 1.2 Hz),
17.86, 14.75 o

'”F NMR (376 MHz, CDCl3) &
-114.75 (d, J = 2.1 Hz, 1F) »

193




2016272838

CIiInop.d- IR (cm™) BHE ('H ‘I\llg\égzwm
"H NMR (400 MHz, CDCl3) &
12.06 (s, 1H), 8.39 (d, J = 7.7
Hz, 1H), 7.96 (dd, J = 5.1, 0.9
Hz, 1H), 7.48 (dd, J = 8.7, 6.1
Hz, 1H), 7.19 (t, J = 7.7 Hz,
2H), 7.09 (dd, J = 8.4, 2.4 Hz,
1H), 6.96 - 6.82 (m, 3H), 6.78
(d, J = 8.0 Hz, 2H), 5.63 (d, J
= 5.4 Hz, 1H), 5.37 (p, J = 6.3
Hz, 1H), 4.66 (p, J = 7.3 Hz,
HRMS-ESI | 1H), 3.93 (d, J = 1.3 Hz, 3H),
(m/z) 1.42 (d, J = 6.4 Hz, 3H), 1.37
(IM+H]") (d, J = 7.2 Hz, 3H) -
C25H25C1FN2
163 OcitHfE | '*C NMR (101 MHz, CDCl3) &
503.1380 ; & | 171.29, 168.71, 162.08 (d, J =
Ep (il 251.1 Hz), 157.07, 155.39,
503.1386 - | 148.78,140.42,133.93 (d, J =

10.2 Hz), 130.42, 131.14 (d, J
= 3.6 Hz), 129.99 (d, J = 9.0
Hz), 129.52, 121.54, 116.71 (d,
J =24.8 Hz), 115.51, 114.83
(d, J = 21.2 Hz), 109.48,
76.63, 73.19, 56.05, 47.98,
17.95, 15.56 o

F NMR (376 MHz, CDCl3) &
-111.13 (d, J = 3.2 Hz)

194




2016272838

; N
C;Inop.d- IR (cm™) & (H - 'g\/(IlI;jZ'gF)
'"H NMR (400 MHz, CDCl;) §
12.10 (s, 1H), 8.41 (d,J = 7.9
Hz, 1H), 7.97 (d, J = 5.2 Hz,
1H), 7.30 (t, J = 7.7 Hz, 1H),
7.18 (dd, J = 8.5, 7.5 Hz, 2H),
6.85 (ddd, J = 12.2, 11.0, 7.5
Hz, 6H), 5.50 (d, J = 5.7 Hz,
1H), 5.39 (p, J = 6.2 Hz, 1H),
4.66 (p, J = 7.2 Hz, 1H), 3.94
HRMS-ESI | (s, 3H), 2.29 (s, 3H), 1.41 (d, J
(m/z) = 6.4 Hz, 3H), 1.35 (d, J = 7.2
([M+H]") Hz, 3H) «
Ca6H28FN205
164 i 13C NMR (101 MHz, CDCl3)
483.1926 ; B | 171.32, 168.64, 160.23 (d, J =
ER 245.5 Hz), 157.37, 155.36,
483.1935 - 148.76, 140.51 (d, J = 8.0 Hz),

140.40, 130.51, 129.42, 128.21
(d, J = 4.2 Hz), 125.34 (d, J =
2.9 Hz), 121.33, 121.31 (d, J =
13.6 Hz), 115.78, 115.58,
74.30, 73.35, 56.04, 47.93,
21.04, 18.01, 15.84

'F NMR (376 MHz, CDCl;) &
-119.17 (s, 1F) »

195
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* NMR
CILnO?d' IR (cm™) BE ('H » PC5¢F)
'"H NMR (400 MHz, CDCl3) &
12.05 (s, 1H), 8.41 (t, J = 6.4
Hz, 2H), 7.97 (d, J = 5.2 Hz,
1H), 7.89 (d, J = 8.1 Hz, 1H),
7.80 (d, J = 8.2 Hz, 1H), 7.64
(t,J = 6.1 Hz, 2H), 7.53 (t, J =
7.5 Hz, 1H), 7.41 (t, J = 7.7
Hz, 1H), 7.11 (t, J = 8.0 Hz,
2H), 6.87 - 6.82 (m, 2H), 6.78
HRMS-ESI | (d, J = 8.1 Hz, 2H), 6.11 (d, J
(m/z) = 4.0 Hz, 1H), 5.52 - 5.44 (m,
(IM+H]") | 1H), 4.64 (p, J = 7.3 Hz, 1H),
Ca9Hy9N2O6Et | 3.93 (s, 3H), 1.43 (d, J = 6.5
165 0 {E Hz, 3H), 1.19 (d, J = 7.2 Hz,
501.2020 ; & 3H) -
L
501.2031 o 3C NMR (101 MHz, CDCl;) &
172.08, 168.73, 157.99,
155.37, 148.77, 140.45,
133.75, 132.92, 130.57,
130.44, 129.38, 129.03,
128.71, 126.85, 125.87,
125.47, 124.73, 122.84,
121.15, 115.63, 109.46, 77.48,
74.16, 56.05, 47.94, 17.80,
‘ 14.35 o
"H NMR (400 MHz, CDCl3) &
12.06 (s, 1H), 8.39 (d, J = 7.8
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.85 (s, 1H), 7.83 - 7.76
(m, 3H), 7.53 (dd, J = 8.5, 1.5
Hz, 1H), 7.49 - 7.43 (m, 2H),
7.18 - 7.11 (m, 2H), 6.89 - 6.83
HRMS-ESI | (m, 4H), 5.44 - 5.36 (m, 2H),
(m/z) 4.65 (p, J = 7.3 Hz, 1H), 3.93
([M+H]") (s, 3H), 1.44 (d, J = 6.1 Hz,
L66 C29H20N206ET | 3H), 1.28 (d, J = 7.2 Hz, 3H) -
HE
501.2020 ; & | '*C NMR (101 MHz, CDCl;) &
B (i 171.60, 168.69, 157.94,
501.2027 155.37, 148.76, 140.43,

135.05, 133.19, 133.10,
130.44, 129.38, 128.48,
127.92, 127.73, 126.33,
126.29, 126.22, 124.33,
121.29, 116.04, 109.45, 81.43,
74.60, 56.05, 47.96, 18.00,
14.99 -

196




2016272838

Tt | meny | m® R
'"H NMR (400 MHz, CDCls) §
12.11 (s, 1H), 8.43 (d, J = 7.8
Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.34 (t, J = 7.6 Hz, 1H),
7.21 - 7.11 (m, 2H), 6.84 (ddd,
J =120.4,10.4, 7.6 Hz, 4H),
6.63 - 6.54 (m, 2H), 6.09 (ddt,
J=172,10.4,5.1 Hz, 1H),
5.65 (d, J = 4.5 Hz, 1H), 5.47
(ddd, J =17.4, 3.0, 1.6 Hz,
1H), 5.44 - 5.38 (m, 1H), 5.35
(dd, J = 10.6, 1.3 Hz, 1H),
HRMS-ESI | 4.71 - 4.63 (m, 1H), 4.63 - 4.59
(m/z) (m, 2H), 3.93 (s, 3H), 1.38 (d,
(IM+H]") J=172Hz,3H), 134 (d, J =
C23H30FN207 6.5 HZ, 3H) °
167 FHEE
525.2032 : T | "’C NMR (101 MHz, CDCl;) §
B i 171.38, 168.68, 163.23 (d, J =
5252022 - | 246.5 Hz), 157.61,156.70 (d, J

= 9.8 Hz), 155.37, 148.77,
140.40, 132.39, 130.49,
129.32, 129.16 (d, J = 10.2
Hz), 121.38 (d, J = 3.3 Hz),
121.06, 117.99, 115.59,
109.43, 107.62 (d, J = 21.3
Hz), 99.83 (d, J = 25.8 Hz),
74.57, 73.20, 69.23, 56.04,
48.01, 18.12, 15.11 o

'F NMR (376 MHz, CDCl;) &

-111.20 -

197



2016272838

"Cmpd.
No.

IR (cm™)

iz}
fem

NMR
(]H . ]3cﬁ19F)

168

HRMS-ESI
(m/z)
(IM+H]")

C17H30FN,04

AT HE(E

513.2032 ; &

B e
513.1999 -

TH NMR (400 MHz, CDCl;) &
12.12 (s, 1H), 8.44 (d, J = 7.8
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.31 (dd, J = 8.4, 6.8 Hz,
1H), 7.19 - 7.13 (m, 2H), 6.89
- 6.83 (m, 2H), 6.81 - 6.77 (m,
2H), 6.61 - 6.53 (m, 2H), 5.62
(d, J = 4.3 Hz, 1H), 5.45 - 5.38
(m, 1H), 4.67 (p, J = 7.2 Hz,
1H), 4.09 (q, J = 7.0 Hz, 2H),
3.93 (s, 3H), 1.50 (t, J = 7.0
Hz, 3H), 1.38 (d, J = 7.2 Hz,
3H), 1.33 (d, J = 6.5 Hz, 3H) -

'3C NMR (101 MHz, CDCls) &
171.38, 168.69, 163.32 (d, J =
246.1 Hz), 157.70, 157.07 (d, J
= 9.9 Hz), 155.36, 148.76,
140.40, 130.49, 129.30, 128.97
(d, J =10.1 Hz), 121.10 (d, J
= 3.2 Hz), 121.01, 115.57,
109.43, 107.19 (d, J = 21.4
Hz), 99.31 (d, J = 25.7 Hz),
74.70, 73.15, 64.11, 56.04,
48.03, 18.12, 14.95, 14.65 -

F NMR (376 MHz, CDCl3) &

-111.45(d, J =3.1 Hz) -

198



2016272838

CI\rIr;p.d. IR (cm'l) HE (lH ‘I\llg\él;zw}:)
'"H NMR (400 MHz, CDCls) &
12.10 (s, 1H), 8.44 (d, J = 7.9
Hz, 1H), 7.95 (dd, J = 5.2, 0.7
Hz, 1H), 7.37 (dd, J = 9.2, 6.6
Hz, 1H), 7.10 (d, J = 1.9 Hz,
1H), 6.85 (d, J = 5.2 Hz, 1H),
6.79 (dd, J = 8.4, 1.9 Hz, 1H),
6.64 - 6.57 (m, 2H), 6.54 (d, J
= 8.4 Hz, 1H), 5.65 (d, J = 4.3
Hz, 1H), 5.45 - 5.38 (m, 1H),
4.68 (p, J = 7.2 Hz, 1H), 3.93
(d, J = 0.6 Hz, 3H), 3.89 (s,
HR&EZ')ESI 3H), 2.19 (s, 3H), 1.40 (d, J =
. 7.2 Hz, 3H), 1.37 (d, J = 6.5
([M+H]") Hz, 3H) -
169 C,7H,9CIFN; ?
54(371"2‘%{55@ 3C NMR (101 MHz, CDCl3) &
' 171.40, 168.68, 163.49 (d, J =
i 246.8 Hz), 157.80 (d, J = 9.7
547.1642 -

Hz), 155.33, 150.82, 148.73,
140.40, 131.29, 130.67,
130.47, 129.13 (d, J = 10.1
Hz), 127.86, 122.88, 120.59
(d, J = 3.0 Hz), 114.31,
109.40, 107.47 (d, J = 21.2
Hz), 98.68 (d, J = 25.9 Hz),
75.29, 73.17, 56.03, 55.79,
48.01, 20.20, 18.06, 14.87 «

'9F NMR (376 MHz, CDCl5) 6
-110.85 (d, J = 2.9 Hz) -

199




2016272838

? NMR
Cl\rlriﬁd' IR (cm™) =y ('H - BC'F)

"H NMR (400 MHz, CDCl3) &

12.44 (s, 1H), 9.00 (s, 1H),

8.35(d, J = 7.6 Hz, 1H), 8.09
(d, J = 5.3 Hz, 1H), 7.22 (ddd,
J=8.4,7.0,3.6 Hz, 3H), 6.97
(d, J = 5.3 Hz, 1H), 6.94 (t, J
= 7.3 Hz, 1H), 6.88 (d, J = 7.8

Hz, 2H), 6.54 (td, J = 8.4, 2.5

Hz, 1H), 6.32 (dd, J = 10.0,

2.2 Hz, 1H), 5.50 (d, J = 6.9

Hz, 1H), 5.20 (p, J = 6.1 Hz,

HRMS-ESI | 1H), 4.65 (p, J = 7.1 Hz, 1H),

(m/z) 3.99 (s, 3H), 1.51 (d, J = 6.3

(IM+H]H) Hz, 3H), 1.45 (d, J = 7.1 Hz,

CasH26FN204 3H) -
170 HEE

485.1719 ; & | >*C NMR (101 MHz, CDCl3) &

B (it 170.47, 168.33, 163.09 (d, J =

485.1717 - 246.5 Hz), 157.25, 156.26,

155.47 (d, J = 11.1 Hz),
149.58, 140.15, 130.12,
129.54, 128.71 (d, J = 10.3
Hz), 121.77, 119.93 (d, J = 3.4
Hz), 115.76, 109.65, 107.75 (d,
J=21.7Hz), 103.82 (d, J =
24.0 Hz), 74.78, 56.25, 48.98,
29.26, 18.55, 16.20 -

'F NMR (376 MHz, CDCl;) &

-112.15 -

200
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? M
T | IR em) HE ('H ‘I\‘]3c§2‘91¢)

"H NMR (400 MHz, CDCl;) &
12.12 (s, 1H), 8.43 (d, J = 7.8

Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.32 (dd, J = 8.3, 6.8 Hz,
1H), 7.20 - 7.13 (m, 2H), 6.86

(dd, J = 10.0, 6.2 Hz, 2H),
6.82 - 6.77 (m, 2H), 6.61 - 6.53

(m, 2H), 5.62 (d, J = 4.5 Hz,
1H), 5.43 - 5.36 (m, 1H), 4.66
(p,J =72 Hz, 1H), 3.98 (t, J

= 6.4 Hz, 2H), 3.94 (s, 3H),
1.96 - 1.86 (m, 2H), 1.37 (d, J
HRMS-ESI | =7.2 Hz, 3H), 1.34 (d, J = 6.5

(m/z) Hz, 3H), 1.11 (t, J = 7.4 Hz,

(IM+H]") 3H) -
171 C23H3,FN,04

FHEE *C NMR (101 MHz, CDCl5) §
527.2188 ; FF | 171.38, 168.68, 163.33 (d, J =

E%{E527.2188

246.1 Hz), 157.68, 157.21 (d, J
= 10.0 Hz), 155.36, 148.76,
140.40, 130.49, 129.30, 128.95
(d,J =10.2 Hz), 121.10 (d, J
= 3.2 Hz), 120.99, 115.53,
109.42, 107.16 (d, J = 21.5
Hz), 99.24 (d, J = 25.9 Hz),
74.64, 73.25, 70.01, 56.04,
48.01, 22.49, 18.13, 15.03,
10.67 -

'F NMR (376 MHz, CDCl;) &
-111.41 (s, 1F) o
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* N
No | Remh |  mE (H - Bew )
"H NMR (400 MHz, CDCl3) &
12.13 (s, 1H), 8.46 (d, J = 7.8
Hz, 1H), 7.94 (d, J = 5.2 Hz,
1H), 7.24 (d, J = 8.1 Hz, 1H),
7.17 - 7.12 (m, 2H), 6.83 (ddd,
J=11.1, 8.0, 6.7 Hz, 4H), 6.70
(d, J = 6.4 Hz, 2H), 5.64 (d, J
HRMS-ESI | = 4.4 Hz, 1H), 5.43 - 5.36 (m,
(m/z) 1H), 4.67 (p, J = 7.2 Hz, 1H),
(IM+H]") | 3.93 (s, 3H), 3.89 (s, 3H), 2.31
Co7H31N2075F | (s, 3H), 1.36 (d, J = 7.2 Hz,
172 =R 3H), 1.34 (d, J = 6.5 Hz, 3H) -
4952126 ; B
S i 3C NMR (101 MHz, CDCl3) &
4952123 o 171.48, 168.66, 157.92,

156.54, 155.33, 148.74,
140.39, 139.23, 130.54,
129.25, 127.68, 122.28,
121.53, 120.78, 115.59,
111.11, 109.39, 74.84, 73.41,
56.03, 55.41, 48.03, 21.57,
18.11, 14.89 -

202




2016272838

) NMR
N | Rem) | ma (H - PemF)
'"H NMR (400 MHz, CDCls) &
12.11 (s, 1H), 8.44 (d, J = 7.8
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.33 (dd, J = 8.2, 6.8 Hz,
1H), 6.95 (d, J = 8.3 Hz, 2H),
6.85 (d, J = 5.2 Hz, 1H), 6.69
(t, J = 5.7 Hz, 2H), 6.63 - 6.55
(m, 2H), 5.57 (d, J = 4.6 Hz,
1H), 5.40 - 5.33 (m, 1H), 4.66
(p, J = 7.2 Hz, 1H), 3.93 (s,
3H), 3.88 (s, 3H), 2.21 (s, 3H),
HR(I\SZ')ESI 1.37 (d, J = 7.2 Hz, 3H), 1.33
([M+H]") (d, J = 6.5 Hz, 3H) -
C27H30FN207 | |5
173 =l C NMR (101 MHz, CDCls) 8
513.2032 ; g | 17143, 168.68, 163.36 (d, J =
- 246.2 Hz), 157.81 (d, J = 9.8
B Hz), 155.53, 155.36, 148.76,
513.2027 »

140.41, 130.49, 130.27,
129.77, 129.04 (d, J = 10.1
Hz), 121.33 (d, J = 3.2 Hz),

115.43, 109.42, 107.35 (d, J =
21.3 Hz), 98.66 (d, J = 25.9

Hz), 74.65, 73.23, 56.04,
55.77, 48.01, 20.42, 18.09,
15.00 o

'9F NMR (376 MHz, CDCl5) &
-111.31 (s) »

203




2016272838

*Cmpd.
No.

IR (cm™)

i

NMR
(lH N l3c—Ejzl9F)

174

ESIMS m/z
533 ([M+H]")

'H NMR (400 MHz, CDCl;) &
12.08 (s, 1H), 8.43 (d, J = 7.9
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.36 (dd, J = 9.1, 6.7 Hz,
1H), 7.29 (dd, J = 7.9, 1.5 Hz,
1H), 7.04 - 6.98 (m, 1H), 6.85
(d, J = 5.2 Hz, 1H), 6.80 (td, J
= 7.7, 1.1 Hz, 1H), 6.66 - 6.58
(m, 3H), 5.69 (d, J = 4.3 Hz,
1H), 5.43 (qd, J = 6.5, 4.4 Hz,
1H), 4.68 (p, J = 7.3 Hz, 1H),
3.94 (s, 3H), 3.90 (s, 3H), 1.40
(d, J = 7.2 Hz, 3H), 1.38 (d, J
= 6.5 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
171.39, 168.69, 163.54 (d, J =
246.9 Hz), 157.78 (d, J = 9.7
Hz), 155.34, 153.03, 148.73,
140.40, 130.47, 130.25, 129.07
(d, J = 10.1 Hz), 127.44,
123.32, 121.58, 120.39 (d, J =
3.3 Hz), 114.39, 109.42,
107.53 (d, J = 21.3 Hz), 98.72
(d, J = 25.9 Hz), 75.25, 73.14,
56.04, 55.82, 48.01, 18.05,
14.81 -

F NMR (376 MHz, CDCl3) §
-110.71 (s, 1F) ¢

204




2016272838

No | REmh | HE CH - e F)

'"H NMR (400 MHz, CDCl;) &

12.13 (s, 1H), 8.44 (d, J = 7.8

Hz, 1H), 7.96 (d, J = 5.2 Hz,

1H), 7.33 (dd, J = 9.2, 6.7 Hz,

1H), 7.20 - 7.14 (m, 2H), 6.85

(ddd, J = 13.7, 10.5, 7.6 Hz,

4H), 6.56 (ddd, J = 11.1, 5.1,

2.5 Hz, 2H), 5.66 (d, J = 4.5

Hz, 1H), 5.47 - 5.39 (m, 1H),

4.67 (p, J = 7.2 Hz, 1H), 3.94

(s, 3H), 3.89 (d, J = 6.8 Hz,

2H), 1.39 (d, J = 7.2 Hz, 3H),
HR(I:’[;Z')ESI 1.37 - 1.30 (m, 4H), 0.72 - 0.66

(IM+H]") (m, 2H), 0.4;1H§q°, J=15.1Hz,

175 ngﬁstN207

539";%8;[5; 7 3C NMR (101 MHz, CDCl5) &

' 171.37, 168.67, 163.28 (d, J =
B fE 246.4 Hz), 157.67, 157.10 (d, J

539.2194 -

= 9.9 Hz), 155.36, 148.77,
140.40, 130.50, 129.29, 129.08
(d, J = 10.1 Hz), 121.24 (d, J

= 3.4 Hz), 120.98, 115.55,

109.42, 107.25 (d, J = 21.3

Hz), 99.41 (d, J = 25.6 Hz),

74.53, 73.30, 72.96, 56.04,

48.02, 18.17, 15.18, 10.08,

3.26,3.12 -

'F NMR (376 MHz, CDCl;) &
-111.40 (s)

205




2016272838

"Cmpd.
No.

IR (cm™)

I
il

NMR
(IH . |3c-gjl9F)

176

HRMS-ESI
(m/z)
(IM+H]")
C27H23F3N,04
FrEE
549.1843 ; &
E5{E S549.1844

'"H NMR (400 MHz, CDCl3) §
12.09 (s, 1H), 8.40 (d, J = 7.8
Hz, 1H), 7.97 (d, J = 5.2 Hz,
1H), 7.37 (dd, J = 8.5, 6.6 Hz,
1H), 7.20 - 7.13 (m, 2H), 6.91
- 6.84 (m, 2H), 6.81 - 6.75 (m,
2H), 6.67 (td, J = 8.3, 2.3 Hz,
1H), 6.57 (dd, J = 10.2, 2.3
Hz, 1H), 6.23 (tt, J = 54.8, 4.0
Hz, 1H), 5.60 (d, J = 4.2 Hz,
1H), 5.42 - 5.35 (m, 1H), 4.65
(p, J = 7.2 Hz, 1H), 4.29 - 4.19
(m, 2H), 3.94 (s, 3H), 1.38 (d,
J=7.2Hz, 3H), 1.34 (d, J =
6.5 Hz, 3H) »

'3C NMR (101 MHz, CDCl3) &
171.42, 168.69, 163.14 (d, J =
247.8 Hz), 157.52, 155.56 (d, J
= 9.8 Hz), 155.39, 148.77,
140.42, 130.43, 129.51 (d, J =
9.9 Hz), 129.40, 121.72 (d, J =
3.4 Hz), 121.26, 115.55,
113.24 (t, J = 241.4 Hz),
109.46, 108.86 (d, J = 21.2
Hz), 99.64 (d, J = 26.1 Hz),
74.59, 73.00, 67.61 (t, J = 29.7
Hz), 56.05, 48.01, 18.05,
14.73 »

”F NMR (376 MHz, CDCl3) §
-110.47 (s), -124.95 (d, J =
296.7 Hz), -125.91 (d, J =

296.7 Hz) °

206



2016272838

'Cmpd.
No.

IR (cm™)

i
il

NMR
(lH . I3CEZI9F)

177

HRMS-ESI
(m/z)
([M+H]")
CisH33N,045T
HiE
509.2282 ;

B &
509.2284 -

'"H NMR (400 MHz, CDCl5) &
12.14 (s, 1H), 8.46 (d,J = 7.9
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.24 (d, J = 7.5 Hz, 1H),
6.94 (d, J = 8.2 Hz, 2H), 6.85
(d, J = 5.2 Hz, 1H), 6.73 - 6.67
(m, 4H), 5.59 (d, J = 4.4 Hz,
1H), 5.42 - 5.35 (m, 1H), 4.66
(p, J = 7.2 Hz, 1H), 3.93 (s,
3H), 3.88 (s, 3H), 2.31 (s, 3H),
2.20 (s, 3H), 1.36 (d, J = 7.2
Hz, 3H), 1.33 (d, J = 6.5 Hz,
3H) -

3C NMR (101 MHz, CDCl;) &
171.49, 168.65, 156.56,
155.81, 155.34, 148.74,
140.38, 139.13, 130.57,
129.94, 129.70, 127.70,
122.47, 121.52, 115.44,

111.09, 109.37, 74.98, 73.45,

56.03, 55.39, 48.02, 21.56,

20.41, 18.13, 14.89 o

178

HRMS-ESI
(m/z)
([M+H]")
C27H;30FN;,0,
T E{E
561.2032 ; &
B (E
561.2030 -

'"H NMR (400 MHz, CDCls) §
12.10 (s, 1H), 8.43 (d, J = 7.8
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.47 (dd, J = 8.7, 6.5 Hz,
1H), 7.45 - 7.39 (m, 2H), 7.24
-7.15 (m, 3H), 7.11 - 7.06 (m,
2H), 6.87 (ddd, J = 11.6, 9.4,
6.2 Hz, 4H), 6.71 (td, J = 8.3,
2.5 Hz, 1H), 6.48 (dd, J =
10.1, 2.5 Hz, 1H), 5.72 (d, J =
4.9 Hz, 1H), 5.54 - 5.47 (m,
1H), 4.70 (p, J = 7.2 Hz, 1H),
3.93 (s, 3H), 1.44 - 1.38 (m,
6H) o

'"F NMR (376 MHz, CDCl;) &
-110.54 - -110.75 (m) o

207




2016272838

"Cmpd.

No.

IR (cm™)

i

NMR

179

ESIMS m/z
595 ([M+H]"

"H NMR (300 MHz, CDCl3) &
12.08 (s, 1H), 8.43 (d,J = 7.9
Hz, 1H), 7.96 (d, J = 5.2 Hz,
1H), 7.53 (dd, J = 8.7, 6.5 Hz,
1H), 7.45 - 7.38 (m, 2H), 7.31
(dd, J = 7.9, 1.6 Hz, 1H), 7.22
(dt, J = 8.4, 1.0 Hz, 1H), 7.09 -
7.00 (m, 3H), 6.87 - 6.81 (m,
2H), 6.79 - 6.71 (m, 2H), 6.49
(dd, J = 10.1, 2.5 Hz, 1H),
5.80 (d, J = 4.5 Hz, 1H), 5.59 -
5.52 (m, 1H), 4.71 (p, J = 7.2
Hz, 1H), 3.93 (s, 3H), 1.45 (d,
J=6.5Hz, 3H), 1.43 (d, J =
7.3 Hz, 3H) -

"F NMR (376 MHz, CDCl5) &
-110.16 (s) °

180

"H NMR (300 MHz, CDCl;) &

12.24 (s, 1H), 8.51 (d,J = 7.9
Hz, 1H), 7.98 (d, J = 5.2 Hz,

1H), 7.39 - 7.27 (m, SH), 6.87
(d, J = 5.2 Hz, 1H), 5.07 (dd, J
= 6.8, 4.8 Hz, 1H), 4.85 - 4.69
(m, 1H), 4.26 (d, J = 6.8 Hz,

1H), 3.95 (s, 3H), 3.19 (s, 3H),
1.83 - 1.66 (m, 1H), 1.56 (d, J
= 7.1 Hz, 3H), 0.90 (d, J = 6.9
Hz, 3H), 0.89 (d, J = 6.8 Hz,

3H) o

3C NMR (75 MHz, CDCl;) &
171.86, 168.59, 155.30,
148.70, 140.42, 137.92,
130.58, 128.59, 128.30,
127.51, 109.37, 83.45, 81.46,
57.02, 48.05, 28.26, 19.78,
18.62, 16.72 -

208




2016272838

*Cmpd.
No.

IR (cm™)

BHE

NMR
('H -~ C5"°F)

181

ESIMS m/z
543 ([M+H]")

'"H NMR (400 MHz, CDCl;) &
12.12 (s, 1H), 8.46 (d, J = 7.9
Hz, 1H), 7.95 (d, J = 5.2 Hz,
1H), 7.26 (d, J = 7.7 Hz, 1H),
7.10 (d, J = 1.9 Hz, 1H), 6.84
(d, J = 5.2 Hz, 1H), 6.78 (dd, J
= 8.4, 1.6 Hz, 1H), 6.73 - 6.68
(m, 2H), 6.55 (d, J = 8.4 Hz,
1H), 5.67 (d, J = 4.2 Hz, 1H),
5.43 (qd, J = 6.4, 4.3 Hz, 1H),
4.68 (p, J = 7.2 Hz, 1H), 3.93
(s, 3H), 3.88 (s, 3H), 2.31 (s,
3H), 2.18 (s, 3H), 1.39 (d, J =
7.2 Hz, 3H), 1.37 (d, J = 6.5
Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
171.46, 168.66, 156.53,
155.31, 151.08, 148.72,
140.38, 139.44, 130.90,
130.55, 127.84, 127.71,
122.75, 121.72, 121.61,
114.28,111.08, 109.36, 75.59,
73.42, 56.02, 55.41, 48.03,
21.58,20.20, 18.10, 14.78 »

182

HRMS-ESI
(m/z) [M]+
C26H3:N,055+
R
500.2159 ;. &
E5{E500.2165

'"H NMR (500 MHz, CDCl;) §
8.31 - 8.22 (m, 2H), 7.36 - 7.20
(m, 5H), 6.94 (d, J = 5.4 Hz,
1H), 5.78 - 5.68 (m, 2H), 5.12
(h, J = 6.4 Hz, 1H), 4.68 - 4.55
(m, 1H), 4.33 (d, J = 6.4 Hz,
1H), 3.90 (s, 3H), 3.19 (dd, J =
6.8, 2.4 Hz, 2H), 2.06 (s, 3H),
1.35 (d, J = 6.3 Hz, 3H), 1.17
(d, J = 7.1 Hz, 3H), 1.01 (ttt, J
= 8.0, 6.7, 4.9 Hz, 1H), 0.54 -
0.41 (m, 2H), 0.19 - 0.04 (m,
2H) -

'3C NMR (126 MHz, CDCl;) &
172.03, 170.27, 162.86,
160.26, 145.68, 143.97,
142.51, 138.81, 128.21,

127.95, 127.60, 109.52, 89.56,

83.08, 74.22, 73.75, 56.17,
48.08, 20.87, 18.13, 16.07,
10.59, 3.17, 2.71 «

209




2016272838

"Cmpd.
No.

IR (cm™)

i
Gl

NMR
(]H . 13C_5219F)

183

HRMS-ESI
(m/z) [M]"
C2sH3gN,OgEt
HiE
522.2002 . B
E5{E S522.2005

"H NMR (500 MHz, CDCl3) &
8.32 - 8.26 (m, 1H), 8.24 (d, J
= 5.4 Hz, 1H), 7.44 - 7.21 (m,
5H), 7.22 - 7.08 (m, 2H), 6.94
- 6.89 (m, 1H), 6.89 - 6.78 (m,
3H), 5.77 - 5.67 (m, 2H), 5.33
-5.25 (m, 1H), 5.21 (d, J = 5.1
Hz, 1H), 4.66 (p, J = 7.2 Hz,
1H), 3.90 (s, 3H), 2.06 (s, 3H),
1.39 (d, J = 6.4 Hz, 3H), 1.26
(d, J = 7.2 Hz, 3H) -

13C NMR (126 MHz, CDCl3) &
172.22, 170.27, 162.94,
160.26, 157.88, 145.68,
144.00, 142.41, 137.59,
129.33, 128.50, 128.14,
126.98, 121.15, 115.97,
109.55, 89.55, 81.23, 74.29,
56.17, 48.12, 20.87, 18.18,
15.10 »

184

HRMS-ESI
(m/z) [M]"
C27H23N,045T
HiE
492.1897 ; &
E&{E492.1900

"H NMR (500 MHz, CDCl3) &
8.50 - 8.42 (m, 1H), 8.33 - 8.23
(m, 1H), 7.42 - 7.35 (m, 2H),
7.34 - 7.20 (m, 3H), 7.20 - 7.11
(m, 2H), 7.01 - 6.92 (m, 1H),
6.90 - 6.76 (m, 3H), 5.32 - 5.16
(m, 2H), 4.64 (tt, J = 10.1, 5.1
Hz, 1H), 3.86 (s, 3H), 2.38 (s,
3H), 1.38 (d, J = 6.3 Hz, 3H),
1.24 (d, J = 7.2 Hz, 3H) -

3C NMR (126 MHz, CDCl3) &
172.08, 168.87, 162.36,
159.40, 157.85, 146.63,
141.41, 137.54, 137.45,
129.32, 128.49, 128.13,
126.97, 121.15, 115.96,
109.76, 81.19, 74.29, 56.24,
47.89, 20.74, 18.32, 15.09 -

210




2016272838

Mot | Rem | mE (i Peg
'H NMR (400 MHz, CDCl;) &
8.31 - 8.26 (m, 2H), 7.43 - 7.36
(m, 2H), 7.34 - 7.28 (m, 2H),
7.26 - 7.21 (m, 1H), 7.20 - 7.13
(m, 2H), 6.95 (d, J = 5.4 Hz,
1H), 6.91 - 6.80 (m, 3H), 5.75
-5.71 (m, 2H), 5.32 - 5.18 (m,
(i) HRMS-ESI | 2H), 4.74 - 4.60 (m, 1H), 3.91
3376.11, (m/z) (s, 3H), 2.05 (s, 3H), 1.43 (d, J
2985.22. (IM+H]") | = 7.1 Hz, 3H), 1.36 (d, J = 6.2
185 1739.53, | CasH31N2Os5t Hz, 3H) -
1675.70, HAE
1493.93, |523.2075; £ | '*C NMR (101 MHz, CDCl;) §
1200.10 | E& i 523.2075 172.07, 170.27, 162.88,
160.30, 157.87, 145.67,
144.08, 142.45, 137.56,
129.33, 128.50, 128.06,
126.83, 121.16, 116.07,
109.55, 89.61, 81.11, 74.54,
56.19, 48.16, 20.87, 18.37,
14.52 -
'"H NMR (400 MHz, CDCl3) &
8.28 (d, J = 7.8 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.43 - 7.37
(m, 2H), 7.36 - 7.21 (m, 3H),
7.20 - 7.13 (m, 2H), 6.93 (d, J
= 5.4 Hz, 1H), 6.90 - 6.79 (m,
3H), 5.74 (d, J = 6.4 Hz, 1H),
5.71 (d, J = 6.4 Hz, 1H), 5.33 -
(7 i) HRMS-ESI 5.18 (m, 2H), 4.67 (dq, J =
3378.15, (m/z) 11.0, 7.2 Hz, 1H), 3.90 (s, 3H),
2984 .35, ([M+H]") 2.06 (s, 3H), 1.39 (d, J = 6.4
186 1740.49, | C2sH3iN20sit | Hz, 3H), 1.26 (d, J = 7.2 Hz,
1674.69, HiE 3H) -
1493.07, |523.2075; &
1199.65 | E&1i523.2087 | ’C NMR (101 MHz, CDCl3) &

172.22,170.27, 162.95,
160.27, 157.90, 145.68,
144.01, 142.44, 137.61,
129.34, 128.51, 128.14,
126.99, 121.16, 115.99,
109.55, 89.57, 81.26, 74.31,
56.18, 48.14, 20.88, 18.20,

15.11 ¢

211



2016272838

GPd | IR (em™) HE ('H ~I\‘I§\(A:%z‘91?)
"H NMR (500 MHz, CDCl3) &
8.30 - 8.22 (m, 2H), 7.41 - 7.24
(m, 5H), 7.10 (td, J = 8.3, 6.7
Hz, 1H), 6.93 (d, J = 5.4 Hz,
1H), 6.64 - 6.50 (m, 3H), 5.76
- 5.68 (m, 2H), 5.32 - 5.21 (m,
1H), 5.19 (d, J = 4.9 Hz, 1H),
4.67 (p, J = 7.2 Hz, 1H), 3.90
(s, 3H), 2.06 (s, 3H), 1.38 (d, J
i) = 6.4 Hz, 3H), 1.28 (d, J = 7.2
3380, HRMS-ESI HZ, 3H) °
2970, (m/z)
1740, (IM+H]") | '3C NMR (126 MHz, CDCl;) &
187 1675, CasH30FN20Os | 172.19, 170.29, 163.36 (d, J =
1504, T EAE 245.4 Hz), 162.98, 160.27,
1488, | 541.1981; & 159.11 (d, J = 10.9 Hz),
1202, E&{E541.1990 145.68, 144.03, 142.37,
1132 136.95, 130.10 (d, J = 10.0

Hz), 128.63, 128.35, 126.88,
111.55 (d, J = 3.0 Hz), 109.57,
108.03 (d, J = 21.3 Hz),
103.73 (d, J = 24.8 Hz), 89.56,
81.50, 74.07, 56.17, 48.15,
20.88, 18.16, 14.93 -

"F NMR (471 MHz, CDCl5) &
-111.61 (dt, J = 10.9, 7.7 Hz) -

212




2016272838

TPe | R em™ A& ('H \I\‘%I:ﬁ“’l?)
"H NMR (500 MHz, CDCl;) &
8.45 (brs, 1H), 8.29 (d,J = 5.4
Hz, 1H), 7.40 - 7.26 (m, 5H),
7.10 (td, J = 8.3, 6.8 Hz, 1H),
6.99 (d, J = 5.5 Hz, 1H), 6.63 -
6.50 (m, 3H), 5.26 (qd, J =
6.4, 4.7 Hz, 1H), 5.18 (d, J =
4.9 Hz, 1H), 4.65 (p, J = 7.4
() Hz, 1H), 3.90 (s, 3H), 2.39 (s,
3380, 3H), 1.36 (d, J = 6.4 Hz, 3H),
2970, HRMS-ESI 1.27 (d, J = 7.1 Hz, 3H) »
2941, (m/z)
1768, ([M+H]") 3C NMR (126 MHz, CDCl5) §
188 1738, C27H25FN2O7 | 172,08, 168.91, 163.36 (d, J =
1676, TR fE 245.5 Hz), 162.41, 159.43,
1507, 511.1875; 159.10 (d, J = 11.0 Hz),
1488, E&{ES511.1883 146.63, 141.41, 137.49,
1199, 136.92, 130.08 (d, J = 10.0
1132 Hz), 128.62, 128.35, 126.89,

111.56 (d, J = 2.9 Hz), 109.76,
108.02 (d, J = 21.2 Hz),
103.73 (d, J = 24.9 Hz), 81.47,
74.09, 56.27, 47.93, 20.75,
18.31, 14.91 -

'F NMR (471 MHz, CDCl5) 6
-111.63 (dt, J = 10.9, 7.7 Hz) -

213




2016272838

"Cmpd. ¥ - NMR

'"H NMR (500 MHz, CDCl;) &
8.29 (d, J = 8.3 Hz, 1H), 8.22
(d, J = 5.4 Hz, 1H), 7.39 - 7.25
(m, 5H), 7.18 - 7.06 (m, 4H),
7.05 - 6.99 (m, 2H), 6.92 (d, J
= 5.4 Hz, 1H), 6.64 - 6.56 (m,
2H), 6.52 (dt, J = 10.8, 2.4 Hz,
1H), 5.71 - 5.64 (m, 2H), 5.21

-5.10 (m, 2H), 4.99 (dt, J =
8.5, 5.9 Hz, 1H), 3.90 (s, 3H),

3.07 (qd, J = 13.9, 6.0 Hz,

‘ 2H), 2.04 (d, J = 2.0 Hz, 3H),
(Hifg) | HRMS-ESI 1.34 (d, J = 6.4 Hz, 3H) -
3379, (m/z)

2970, (M+H]") | 5

189 1740 C3sH3FN,0; | C NMR (126 MHz, CDCl3) &
> = o 170.84, 170.27, 163.38 (d, J =

1676 FTEE

g .. | 245.5 Hz), 163.01, 160.23,

1488, 1 617.2294 5 B | 15897 (4 J = 10.9 Hz)

1200 E5{E617.2304 ' ’ ' ’

145.72, 144.01, 142.22,
136.91, 135.85, 130.10 (d, J =
10.0 Hz), 129.37, 128.70,
128.42, 128.37, 126.92,
126.77, 111.62 (d, J = 2.9 Hz),
109.56, 107.99 (d, J = 21.3
Hz), 103.75 (d, J = 24.9 Hz),
89.54, 81.19, 74.80, 56.16,
53.30, 37.83, 20.87, 14.34 o

F NMR (471 MHz, CDCl5) &

-111.61 (dt, J = 10.8, 7.6 Hz) -
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2016272838

"Cmpd. ) - NMR

IIInop. IR (cm™) BE ('H - BCE'F)
'H NMR (400 MHz, CDCls) &
8.45 (d, J = 8.4 Hz, 1H), 8.25
(d,J =5.5Hz, 1H), 7.39 - 7.24
(m, SH), 7.17 - 7.03 (m, 4H),
7.02 - 6.94 (m, 3H), 6.65 - 6.55
(m, 2H), 6.52 (dt, J =10.9,2.4
Hz, 1H), 5.19 - 5.08 (m, 2H),
4.97 (dt, J = 8.5, 5.6 Hz, 1H),
3.89 (s, 3H), 3.09 (app d, J =
5.7 Hz, 2H), 2.39 (s, 3H), 1.32

HRMS-ES] (d, J = 6.3 Hz, 3H) -
(m/z) 13
190 C33H32FN207 17067, 16888, 163.40 (d, J =

587.2188 : &
E%{E587.2184

158.97 (d, J = 10.9 Hz),
146.72, 141.37, 137.49,
136.88, 135.69, 130.10 (d, J =
9.9 Hz), 129.43, 128.71,
128.42, 128.37, 126.95,
126.77, 111.64 (d, J = 2.9 Hz),
109.79, 107.98 (d, J = 21.3
Hz), 103.76 (d, J = 24.8 Hz),
81.14, 74.87, 56.27, 53.09,
37.85,20.77, 14.26

'F NMR (376 MHz, CDCl;) &
-111.61 »
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2016272838

Cl?or?d' IR (cm™) =Ps ('H ‘1\1131%}_;2191:)
'"H NMR (400 MHz, CDCl;) &
8.31 - 8.22 (m, 2H), 7.44 - 7.27
(m, 5H), 7.02 - 6.91 (m, 2H),
6.58 - 6.44 (m, 2H), 5.77 - 5.68
(m, 2H), 5.33 (qd, J = 6.4, 5.0
Hz, 1H), 5.20 (d, J = 5.1 Hz,
1H), 4.73 - 4.60 (m, 1H), 3.90
(s, 3H), 2.06 (s, 3H), 1.41 (d, J
= 6.4 Hz, 3H), 1.28 (d, J = 7.2
Hz, 3H) -
HRMS-ESI | |,
(m/z) C NMR (101 MHz, CDCls) &
(IM+H]) 172.15, 170.28, 162.99,
191 CasHyoF,N, Oy | 160-27,158.32 (dd, J = 242.3,
= i 2.7 Hz), 149.47 (dd, J = 242.0,
559 1886 : g | 32 H2), 146.24 (dd, J = 12.5,

E#{ES559.1909

10.5 Hz), 145.69, 144.00,
142.41, 136.31, 128.68,
128.65, 127.01, 116.38 (dd, J
= 21.0, 10.2 Hz), 109.58,
107.65 (dd, J = 23.8, 6.9 Hz),
105.13 (dd, J = 27.2, 1.4 Hz),
89.53, 83.05, 73.87, 56.18,
48.14, 20.86, 18.06, 15.10 -

F NMR (376 MHz, CDCls) §
-116.68 (d, J = 15.0 Hz),
-138.67 (d, J = 15.0 Hz) -
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2016272838

“opd- | IR (em™) L (- Beg )
'"H NMR (400 MHz, CDCl;) &
8.46 (d, J = 8.0 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.43 - 7.25
(m, SH), 7.04 - 6.91 (m, 2H),
6.57 - 6.43 (m, 2H), 5.31 (qd, J
=6.5,5.1 Hz, 1H), 5.18 (d, J =
5.1 Hz, 1H), 4.65 (dq, J = 8.3,
7.2 Hz, 1H), 3.89 (s, 3H), 2.39
(s, 3H), 1.40 (d, J = 6.4 Hz,
3H), 1.27 (d, J = 7.2 Hz, 3H) »
HRMS-ESI | |,
(/) C NMR (101 MHz, CDCls) &
M) 1S e 15832 .(9d0d’ =24
192 C”;ﬁg}gzo’ 2.5 Hz), 149.46 (dd, J = 242.1,

529.1781; &
E#{EH529.1784

3.2 Hz), 146.63, 146.23 (dd, J
= 12.3, 10.8 Hz), 141.42,
137.50, 136.28, 128.67,
128.65, 127.00, 116.35 (dd, J
=20.9, 10.1 Hz), 109.77,
107.62 (dd, J = 23.8, 7.0 Hz),
105.11 (dd, J = 27.3, 1.3 Hz),
82.99, 73.90, 56.27, 47.94,
20.75, 18.19, 15.03 -

'"”F NMR (376 MHz, CDCl;) &
-116.69 (d, J = 15.0 Hz),
-138.71 (d, J = 14.9 Hz) -

217
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2016272838

? NMR
Cﬁop.d R (em™) R& ('H - BCgF)

'"H NMR (400 MHz, CDCl3) &
8.35 - 8.22 (m, 2H), 7.44 - 7.27

(m, 5H), 7.02 - 6.91 (m, 2H),
6.58 - 6.42 (m, 2H), 5.78 - 5.68

(m, 2H), 5.32 (qd, J = 6.4, 5.0

Hz, 1H), 5.19 (d, J = 5.0 Hz,

1H), 4.66 (ddd, J = 8.3, 6.6,

5.2 Hz, 1H), 3.91 (s, 3H), 2.06

(s, 3H), 1.87 - 1.75 (m, 1H),
1.69 - 1.57 (m, 1H), 1.41 (d, J

= 6.4 Hz, 3H), 0.75 (t, J = 7.4

Hz, 3H) -
HRMS-ESI
(m/z) 3C NMR (101 MHz, CDCls) §
(IM+H]") 171.51, 170.28, 163.14,

193 C29H31F2N20s | 160.30, 158.33 (dd, J = 239.9,
B E 2.6 Hz), 149.43 (dd, J = 241.9,

573.2043 ; B | 3.2 Hz), 146.24 (dd, J = 12.4,

B2 {ES573.2058

10.6 Hz), 145.69, 144.04,
142.42, 136.32, 128.71,
128.66, 126.98, 116.35 (dd, J
= 21.0, 10.0 Hz), 109.55,
107.58 (dd, J = 23.9, 7.0 Hz),
105.00 (dd, J = 27.3, 1.4 Hz),
89.60, 82.99, 73.97, 56.18,
53.27, 25.41, 20.87, 15.09,
9.21 o

'F NMR (376 MHz, CDCl;) &
-116.70 (d, J = 15.0 Hz),
-138.70 (d, J = 14.9 Hz) -
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2016272838

C;Inop.d. IR (cm™) B ('H ‘I\llzl}éiwa)
'H NMR (400 MHz, CDCl3) &
8.49 (d, J = 8.6 Hz, 1H), 8.30
(d,J =5.4 Hz, 1H), 7.43 - 7.27
(m, 5H), 7.02 - 6.91 (m, 2H),
6.57 - 6.42 (m, 2H), 5.30 (qd, J
=6.4,4.9 Hz, 1H), 5.19 (d, J =
5.0 Hz, 1H), 4.64 (ddd, J =
8.5,6.5,5.2 Hz, 1H), 3.89 (s,
3H), 2.39 (s, 3H), 1.86 - 1.72
(m, 1H), 1.68 - 1.56 (m, 1H),
1.40 (d, J = 6.4 Hz, 3H), 0.74
HRMS-ESI (t, J = 7.4 Hz, 3H) -
(m/z) 13
194 CagH0F,N,04 171.38, 168.89, 162.60,
SNy 159.44, 158.31 (dd, J = 242.3,
543.1937 ; ¥ 2.6 Hz), 149.42 (dd, J = 242.0,

B 543.1948

3.4 Hz), 146.65, 146.23 (dd, J
= 12.4, 10.6 Hz), 141.47,
137.49, 136.29, 128.70,
128.65, 126.96, 116.32 (dd, J
=20.9, 10.2 Hz), 109.75,
107.54 (dd, J = 23.8, 6.8 Hz),
104.98 (dd, J = 27.2, 1.7 Hz),
82.92, 73.99, 56.27, 53.07,
25.48, 20.75, 15.02, 9.13 -

'F NMR (376 MHz, CDCl;) &
-116.69 (d, J = 15.0 Hz),
-138.73 (d, J = 15.0 Hz) -
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2016272838

* NMR
Nor | R | HE (‘H- "CcxF)
"H NMR (400 MHz, CDCls) &
8.26 (d, J = 7.8 Hz, 1H), 8.22
(d, J = 5.4 Hz, 1H), 7.45 - 7.26
(m, 7H), 6.96 - 6.84 (m, 3H),
5.76 - 5.67 (m, 2H), 5.34 - 5.24
(m, 2H), 4.67 (p, J = 7.3 Hz,
1H), 3.90 (s, 3H), 2.06 (s, 3H),
1.39 (d, J = 6.1 Hz, 3H), 1.30
HRMS-ESI (d, J = 7.2 Hz, 3H) -
(m/z)
(IM+H]") | C NMR (101 MHz, CDCl3) &
195 C29H30F3N20g 172.15, 170.28, 163.04,
aHEE 160.28, 160.18, 145.66,
591.1949 ; £ 144.02, 142.32, 136.59,
E%{£591.1953 | 128.72, 128.47, 126.82, 126.75
(g, J = 3.9 Hz), 124.33 (q, J =
259.5 Hz), 123.21 (q, J = 32.7
Hz), 115.78, 109.58, 89.54,
81.31, 73.99, 56.16, 48.23,
20.86, 18.09, 14.76 «
F NMR (376 MHz, CDCl3) &
-61.61 o
"H NMR (400 MHz, CDCl3) &
8.44 (d, J = 8.2 Hz, 1H), 8.25
(d,J = 5.4 Hz, 1H), 7.43 - 7.28
(m, 7H), 6.97 (d, J = 5.5 Hz,
1H), 6.90 - 6.86 (m, 2H), 5.33
-5.22 (m, 2H), 4.72 - 4.59 (m,
1H), 3.89 (s, 3H), 2.39 (s, 3H),
1.37 (d, J = 6.0 Hz, 3H), 1.29
HRMS-ESI (d, J = 7.2 Hz, 3H) »
(m/z)
(IM+H]") | 3C NMR (101 MHz, CDCl3) &
196 C,sH23F3N,04 172.03, 168.88, 162.48,
E R K] 160.16, 159.43, 146.59,
561.1843 ; & 141.35, 137.51, 136.57,

EZ{ES561.1853

128.71, 128.46, 126.82, 126.77
(q,J = 4.2 Hz), 124.29 (g, J =
271.2 Hz), 123.19 (q, J = 32.6
Hz), 115.79, 109.77, 81.27,
74.04, 56.26, 48.02, 20.75,
18.24, 14.71 -

9F NMR (376 MHz, CDCl3) &
-61.60 o

220




2016272838

Cﬁop.d’ IR (em™) HE ('H ~I\‘I3I\gﬁ‘91~“)
"H NMR (400 MHz, CDCl;) &
8.34 (d, J = 9.2 Hz, 1H), 8.21
(d, J = 5.3 Hz, 1H), 7.44 - 7.27
(m, 7H), 6.93 (d, J = 5.4 Hz,
1H), 6.90 - 6.83 (m, 2H), 5.77
-5.67 (m, 2H), 5.29 (q, J =
2.4, 1.9 Hz, 2H), 4.64 (dd, J =
9.1, 4.8 Hz, 1H), 3.90 (s, 3H),
2.20 - 2.08 (m, 1H), 2.06 (s,
3H), 1.40 - 1.34 (m, 3H), 0.90
HRMS-ESI | (d,J = 6.8 Hz, 3H), 0.77 (d, J
(m/z) = 6.8 Hz, 3H) -
([M+H]")
197 C31H34F3N,08 | *C NMR (101 MHz, CDCl5) &
T EE 171.20, 170.26, 163.35,

619.2262 ; &
E2{E619.2266

160.36, 160.16, 145.63,
144.13, 142.28, 136.52,
128.74, 128.45, 126.77, 126.72
(q, J = 3.9 Hz), 124.28 (q, J =
271.3 Hz), 123.16 (q, J = 32.9
Hz), 115.72, 109.55, 89.64,
81.19, 74.05, 57.21, 56.16,
31.25, 20.86, 19.10, 17.46,
14.55 o

'F NMR (376 MHz, CDCl5) &
-61.61 o

221




2016272838

C;Inol?d- IR (cm™) BE ('H ‘1\1132131;2191;)
'"H NMR (400 MHz, CDCl3) &
8.48 (d, J = 9.4 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.43 - 7.29
(m, 7H), 6.97 (d, J = 5.5 Hz,
1H), 6.89 - 6.82 (m, 2H), 5.31
-5.23 (m, 2H), 4.60 (dd, J =
9.4, 4.8 Hz, 1H), 3.89 (s, 3H),
2.39 (s, 3H), 2.17 - 2.04 (m,
1H), 1.35 (d, J = 6.1 Hz, 3H),
HRMS-ESI | 0.89 (d, J = 6.8 Hz, 3H), 0.77
(m/z) (d, J = 6.8 Hz, 3H) «
([M+H]")
198 C30H32F3N207 | 3C NMR (101 MHz, CDCl3) &
EHEE 171.04, 168.87, 162.80,
589.2156 ; 160.15, 159.43, 146.60,
E51#589.2158 141.48, 137.50, 136.50,
128.73, 128.44, 126.76, 126.70
(g, J = 3.7 Hz), 124.30 (q, J =
269.7 Hz), 123.13 (q, J = 33.0
Hz), 115.73, 109.72, 81.14,
74.08, 57.04, 56.25, 31.31,
20.76, 19.00, 17.48, 14.46 -
F NMR (376 MHz, CDCl3) &
-61.60 o
"H NMR (500 MHz, CDCl3) &
8.28 - 8.21 (m, 2H), 7.40 - 7.27
(m, 6H), 6.97 - 6.91 (m, 2H),
6.57 (d, J = 8.9 Hz, 1H), 5.75 -
5.67 (m, 2H), 5.32 (qd, J =
() 6.4, 4.6 Hz, 1H), 5.24 (d, J =
3382, ) 4.6 Hz, 1H), 4.67 (p, J = 7.3
2987, HR(I\;ISZ)ESI Hz, 1H), 3.91 (s, 3H), 2.07 (s,
2941, (IM+H]") 3H), 1.42 (d, J = 6.4 Hz, 3H),
199 1742, C,5H,6C1,N,0 1.32(d,J =7.2Hz, 3H) -
Lors. SIS
1574, | 5911295 ; g | C NMR (126 MHz, CDCly) §
1504, . 172.17, 170.29, 163.04,
1478, | ®fE591.1301 160.25, 152.05, 145.67.
1200, 729 144.00, 142.33, 136.30,

129.96, 128.71, 128.56,
127.34, 126.83, 126.04,
124.28, 115.75, 109.54, 89.55,
82.31, 74.15, 56.18, 48.24,
20.88, 18.08, 14.69 -
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2016272838

CI:Ir:fd' IR (cm™) H& (" ‘I\llg\g;}zw};)
'H NMR (500 MHz, CDCl;) &
8.43 (s, 1H), 8.28 (d, J = 5.5
Hz, 1H), 7.40 - 7.27 (m, 6H),
6.98 (d, J = 5.5 Hz, 1H), 6.92
(dd, J = 8.9, 2.5 Hz, 1H), 6.56
(d, J = 8.9 Hz, 1H), 5.33 - 5.25
(m, 1H), 5.23 (d, J = 4.5 Hz,
1H), 4.65 (p, J = 7.4 Hz, 1H),
HR(Iﬁ?z')ESI 3.91 (s, 3H), 2.38 (s, 3H), 1.40
([M+H]") (d, J = 6.5 Hz, 3H), 1.31 (d, J
500 CyHy7C1N;0 = 7.2 Hz, 3H) «
EF
;g;g;:lo 1’20% '3C NMR (126 MHz, CDCl5) &
' ' 172.06, 168.90, 162.48,
159.40, 152.04, 146.60,
141.34, 137.47, 136.28,
129.92, 128.70, 128.55,
127.33, 126.80, 126.01,
124.26, 115.76, 109.73, 82.25,
74.19, 56.28, 48.03, 20.75,
18.20, 14.59 -
"H NMR (500 MHz, CDCl;) §
8.28 - 8.21 (m, 2H), 7.39 - 7.25
(m, 5H), 7.12 - 7.07 (m, 2H),
6.93 (d, J = 5.4 Hz, 1H), 6.77 -
6.71 (m, 2H), 5.72 (app q, J =
6.5 Hz, 2H), 5.27 (qd, J = 6.5,
4.8 Hz, 1H), 5.16 (d, J = 4.9
HRMS-ESI | Hz, 1H), 4.66 (p, J = 7.3 Hz,
(m/z) 1H), 3.91 (s, 3H), 2.06 (s, 3H),
([M+H]") 1.37 (d, J = 6.4 Hz, 3H), 1.29
201 C,3H30CIN,Og (d, J = 7.2 Hz, 3H) -
HEE

557.1685 ; £
52 {ES557.1702

'3C NMR (126 MHz, CDCl;) &
172.17, 170.29, 163.00,
160.27, 156.41, 145.66,
144.03, 142.33, 137.00,
129.23, 128.62, 128.33,
126.88, 126.02, 117.21,

109.56, 89.56, 81.58, 74.11,
56.18, 48.20, 20.88, 18.13,
14.81 -
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2016272838

N | Rem) | HE (1 Bes )
"H NMR (500 MHz, CDCl3) &
8.30 - 8.22 (m, 2H), 7.41 - 7.26
(m, 5H), 7.11 - 7.03 (m, 1H),
6.93 (d, J = 5.4 Hz, 1H), 6.89 -
6.83 (m, 2H), 6.72 - 6.66 (m,
() 1H), 5.76 - 5.68 (m, 2H), 5.32
3379, -5.22 (m, 1H), 5.19(d, J = 4.9
2986. HRMS-ESI | Hz, 1H), 4.66 (p, J = 7.4 Hz,
2940, (m/z) 1H), 3.90 (s, 3H), 2.06 (s, 3H),
1742, (IM+H]") 1.37 (d, J = 6.4 Hz, 3H), 1.28
202 1675, Ca3H30CIN, O3 (d, J = 7.2 Hz, 3H)
1593, STEE
1578, | 557.1685; & | '*C NMR (126 MHz, CDCls) &
1504, | E&{#557.1688 172.18, 170.28, 162.98,
1201, 160.26, 158.52, 145.68,
1002 144.02, 142.35, 136.86,
134.68, 130.13, 128.64,
128.37, 126.88, 121.41,
116.58, 114.03, 109.57, 89.56,
81.44, 74.08, 56.17, 48.16,
20.88, 18.16, 14.89 -
"H NMR (500 MHz, CDCl5) &
8.45 (brs, 1H), 8.29(d, J = 5.4
Hz, 1H), 7.40 - 7.26 (m, SH),
7.10 - 7.03 (m, 1H), 6.98 (d, J
= 5.5 Hz, 1H), 6.88 - 6.82 (m,
() 2H), 6.72 - 6.66 (m, 1H), 5.30
3380, -5.22 (m, 1H), 5.18 (d, J = 4.9
2985, HRMS-ESI Hz, IH), 4.65 (p, J =7.4 Hz,
2940, (m/z) 1H), 3.90 (s, 3H), 2.39 (s, 3H),
1769, ([M+H]") 1.36 (d, J = 6.4 Hz, 3H), 1.27
203 1737, C27H23CIN, 05 (d, J =7.2 Hz, 3H) -
1676, HEE
1592, |527.1580: & | *C NMR (126 MHz, CDCl;) &
1507, | B&{E527.1590 172.06, 168.90, 162.41,
1197, 159.42, 158.51, 146.63,
1174 141.40, 137.48, 136.83,

134.68, 130.11, 128.64,
128.37, 126.88, 121.39,
116.58, 114.04, 109.76, 81.41,
74.10, 56.27, 47.93, 20.76,
18.31, 14.87 -
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2016272838

"Cmpd.
No.

IR (cm™)

NMR
(lH . I3CEZ]9F)

204

HRMS-ESI
(m/z)
([M+H]")
St E{E
557.1685 ; B
E5{E557.1691

"H NMR (500 MHz, CDCl;) &
8.30 - 8.22 (m, 2H), 7.44 - 7.38
(m, 2H), 7.37 - 7.26 (m, 4H),
6.99 (ddd, J = 8.2, 7.4, 1.7 Hz,
1H), 6.93 (d, J = 5.4 Hz, 1H),
6.81 (td, J = 7.7, 1.5 Hz, 1H),
6.67 (dd, J = 8.4, 1.4 Hz, 1H),
5.76 - 5.69 (m, 2H), 5.37 - 5.26
(m, 2H), 4.67 (p, J = 7.3 Hz,
1H), 3.90 (s, 3H), 2.06 (s, 3H),
1.44 (d, J = 6.4 Hz, 3H), 1.29
(d, J = 7.2 Hz, 3H) -

'3C NMR (126 MHz, CDCl;) &
172.24, 170.28, 162.97,
160.25, 153.29, 145.68,
144.00, 142.42, 136.85,
130.30, 128.60, 128.38,
127.42, 126.92, 123.50,

121.72, 115.11, 109.53, 89.56,

81.98, 74.35, 56.17, 48.15,
20.88, 18.14, 14.93 -

205

(5 )
3379,
2985,
2940,
1769,
1739,
1674,
1589,
1507,
1481,
1195,
1174,
1059, 729

HRMS-ESI
(m/z)
([M+H]")
C27H25CIN, 09
i E{E
527.1580 : &
E5{E527.1585

'"H NMR (500 MHz, CDCl;) §
8.46 (brs, 1H), 8.29 (d, J = 5.4
Hz, 1H), 7.44 - 7.38 (m, 2H),
7.37 - 7.24 (m, 4H), 7.02 - 6.95
(m, 2H), 6.81 (td, J = 7.7, 1.4
Hz, 1H), 6.66 (dd, J = 8.3, 1.5
Hz, 1H), 5.36 - 5.25 (m, 2H),
4.66 (p, J = 7.4 Hz, 1H), 3.90
(s, 3H), 2.38 (s, 3H), 1.43 (d, J
= 6.4 Hz, 3H), 1.27 (d, J = 7.2
Hz, 3H) -

3C NMR (126 MHz, CDCl;) &
172.13, 168.91, 162.39,
159.41, 153.29, 146.63,
141.46, 137.47, 136.82,
130.29, 128.59, 128.38,
127.41, 126.91, 123.50,

121.72, 115.11, 109.72, 81.96,

74.38, 56.27, 47.93, 20.76,
18.30, 14.90 -

225




2016272838

PR ey | AR R o
'"H NMR (500 MHz, CDCl;) &
8.29 - 8.22 (m, 2H), 7.38 - 7.27
(m, 5H), 6.94 (d, J = 5.4 Hz,
1H), 6.67 - 6.59 (m, 2H), 6.43
(dt, J = 10.5, 2.3 Hz, 1H), 5.72
(app q, J = 6.4 Hz, 2H), 5.30 -
5.22 (m, 1H), 5.17 (d, J = 4.8
Hz, 1H), 4.66 (p, J = 7.3 Hz,
1H), 3.91 (s, 3H), 2.07 (s, 3H),
1.36 (d, J = 6.4 Hz, 3H), 1.30
HRMS-ESI (d, J = 7.2 Hz, 3H) -
(m/z)
([M+H]") | 3C NMR (126 MHz, CDCl3) &
206 CasH29CIFN2 | 172.14, 170.30, 163.09 (d, J =
Osst EfH 248.2 Hz), 163.02, 160.28,
575.1591 ; & 159.25 (d, J = 12.3 Hz),

E{ES575.1597

145.67, 144.04, 142.31,
136.23, 135.22 (d, J = 13.4
Hz), 128.77, 128.60, 126.79,

112.53 (d, J = 3.3 Hz), 109.59,

109.18 (d, J = 25.2 Hz),

102.22 (d, J = 25.0 Hz), 89.54,

81.75, 73.84, 56.18, 48.18,
20.88, 18.13, 14.79

'F NMR (471 MHz, CDCl3) §
-109.91 (dd, J = 10.3, 8.4 Hz) -

226




2016272838

C]i]nop_d. IR (cm™) HE ('H ‘I\llg\él.:jsz)
'H NMR (500 MHz, CDCl5) &
8.44 (brs, 1H), 8.29 (d, J = 5.4
Hz, 1H), 7.37 - 7.27 (m, 5H),
6.99 (d, J = 5.5 Hz, 1H), 6.67 -
6.58 (m, 2H), 6.42 (dt, J =
10.6, 2.3 Hz, 1H), 5.25 (qd, J
=6.4,4.5 Hz, 1H), 5.15(d, J =
4.7 Hz, 1H), 4.64 (p, J = 7.4
Hz, 1H), 3.90 (s, 3H), 2.39 (s,
3H), 1.34 (d, J = 6.4 Hz, 3H),
HRMS-ESI 1.30 (d, J = 7.2 Hz, 3H) »
(m/z)
(IM+H]") | '3C NMR (126 MHz, CDCl;3) &
207 C27H27CIFN; | 172.02, 168.92, 163.08 (d, J =
O/ & {H 248.5 Hz), 162.47, 159.43,
545.1485 : & 159.23 (d, J = 12.3 Hz),

E%{E 545.1485

146.60, 141.33, 137.50,
136.19, 135.19 (d, J = 13.5
Hz), 128.76, 128.58, 126.79,
112.51 (d, J = 3.2 Hz), 109.79,
109.14 (d, J = 25.1 Hz),
102.20 (d, J = 25.1 Hz), 81.68,
73.86, 56.27, 48.01, 20.76,
18.23, 14.70 o

'F NMR (471 MHz, CDCl5) §
-109.96 (dd, J = 10.3, 8.5 Hz) -

227



2016272838

"Cmpd.
No.

IR (cm™)

i

NMR

208

HRMS-ESI
(m/z)
([M+H]")
C,9H;,CIFN,
OsET HH
589.1747 ; &
E&{589.1752

"H NMR (500 MHz, CDCl3) §
8.31 (d, J = 8.3 Hz, 1H), 8.25
(d, J = 5.4 Hz, 1H), 7.38 - 7.28
(m, 5H), 6.94 (d, J = 5.4 Hz,
1H), 6.66 - 6.58 (m, 2H), 6.42
(dt, J = 10.5, 2.2 Hz, 1H), 5.76
- 5.68 (m, 2H), 5.26 (td, J =
6.4, 4.7 Hz, 1H), 5.17 (d, J =
4.7 Hz, 1H), 4.66 (ddd, J =
8.3, 6.6, 5.2 Hz, 1H), 3.91 (s,
3H), 2.06 (s, 3H), 1.88 - 1.77
(m, 1H), 1.71 - 1.62 (m, 1H),
1.35 (d, J = 6.4 Hz, 3H), 0.79
(t, J = 7.5 Hz, 3H) -

3C NMR (126 MHz, CDCl3) &
171.51, 170.29, 163.08 (d, J =
248.3 Hz), 163.18, 160.31,
159.23 (d, J = 12.3 Hz),
145.68, 144.06, 142.33,
136.20, 135.22 (d, J = 13.4
Hz), 128.79, 128.60, 126.78,
112.51 (d, J = 3.2 Hz), 109.58,
109.16 (d, J = 25.2 Hz),
102.19 (d, J = 25.0 Hz), 89.59,
81.71, 73.89, 56.18, 53.34,
25.45,20.88, 14.77, 9.34 o

'F NMR (471 MHz, CDCls) &

-109.92 (dd, J = 10.4, 8.3 Hz) -

228




2016272838

E2{#E559.1646

CIIInop.d' IR (cm™) HE ('H ‘1\1]3%;191:)

'H NMR (500 MHz, CDCl;) &

8.50 - 8.45 (m, 1H), 8.30 (d, J

= 5.4 Hz, 1H), 7.37 - 7.27 (m,

5H), 6.99 (d, J = 5.5 Hz, 1H),
6.65 - 6.58 (m, 2H), 6.41 (dt, J

= 10.6, 2.3 Hz, 1H), 5.25 (qd,
J=6.3,4.4Hz, 1H), 5.16 (d, J

= 4.6 Hz, 1H), 4.67 - 4.59 (m,
1H), 3.90 (s, 3H), 2.39 (s, 3H),
1.87 - 1.77 (m, 1H), 1.71 - 1.61

(m, 1H), 1.33 (d, J = 6.4 Hz,

HR(I\’Anfz')ESI 3H), 0.78 (t, J = 7.4 Hz, 3H) -

(IM+H]') 3C NMR (126

209 CstnglFNz ( MHZ, CDC13) )
0,5t B 171.38, 168.91, 163.07 (d, J =

$59.1642 ; B 248.1 Hz), 162.63, 159.43,

159.21 (d, J = 12.3 Hz),
146.62, 141.38, 137.49,
136.16, 135.18 (d, J = 13.5
Hz), 128.77, 128.58, 126.77,
112.49 (d, J = 3.2 Hz), 109.77,
109.12 (d, J = 25.3 Hz),
102.16 (d, J = 25.1 Hz), 81.65,
73.89, 56.27, 53.16, 25.51,
20.76, 14.69, 9.27 «

'""F NMR (471 MHz, CDCl;) §

-109.96 (dd, J = 10.3, 8.3 Hz) -

229



2016272838

? NMR
CI{]nop‘d. IR (cm™) BHE ('H - BCEF)
"H NMR (400 MHz, CDCl3) &
8.54 (d, J = 8.1 Hz, 1H), 8.32
(d, J = 5.4 Hz, 1H), 7.30 - 7.23
(m, 1H), 7.24 - 7.16 (m, 2H),
7.06 (dd, J = 3.7, 1.2 Hz, 1H),
7.00 (d, J = 5.5 Hz, 1H), 6.95
) (dd, J = 5.0, 3.5 Hz, 1H), 6.94
HR(I\SZ)ESI - 6.86 (m, 3H), 5.50 - 5.34 (m,
((M+Na)) | 2H)> 4.73 (dq, J = 8.2, 7.1 Hg,
CorlaN.OLs | TH), 3.91 (s, 3H), 2.40 (s, 3H),
25H26IN20U7 =
210 Nazt B 1.42 (d, J = 7.1 Hz, 3H), 1.25
= (d, J = 6.2 Hz, 3H) -
521.1359 ; &
W fE 3C NMR (101 MHz, CDCl5) &
521.1354 - 172.20, 168.92, 162.40,
159.44, 157.67, 146.65,
141.54, 140.20, 137.51,
129.39, 126.74, 126.26,
125.85, 121.54, 115.99,
109.74, 78.23, 73.49, 56.28,
48.03, 20.76, 18.70, 16.04 -
"H NMR (400 MHz, CDCl;) &
8.66 (d, J = 2.2 Hz, 1H), 8.54
(dd, J = 4.8, 1.7 Hz, 1H), 8.44
(d, J = 7.9 Hz, 1H), 8.30 (d, J
= 5.5 Hz, 1H), 7.74 (dt, J =
7.9, 2.0 Hz, 1H), 7.24 (dd, J =
4.9, 0.8 Hz, 1H), 7.22 - 7.13
(m, 2H), 6.99 (d, J = 5.5 Hz,
1H), 6.91 (tt, J = 7.2, 1.1 Hz,
HRMS-ESI | 1H), 6.82 (dt, J = 7.8, 1.1 Hz,
(i fiE) (m/z) 2H), 5.35 - 5.26 (m, 1H), 5.23
3380, (IM+H]") | (d, J = 5.4 Hz, 1H), 4.72 - 4.61
211 2938, Ca6H2sN30451 | (m, 1H), 3.91 (s, 3H), 2.39 (s,
1770, =l 3H), 1.40 (d, J = 6.4 Hz, 3H),
1509 494.1936 ; B 1.27 (d, J = 7.2 Hz, 3H)

E2{E494.1931

3C NMR (101 MHz, CDCl3) &
171.99, 168.91, 162.41,
159.46, 157.31, 149.74,
148.94, 146.65, 141.39,
134.73, 133.23, 129.53,
123.58, 121.71, 116.04,
109.79, 79.29, 77.22, 73.70,
56.29, 47.86, 20.75, 18.29,

15.48 -

230




2016272838

; R
N |Remh | HE (1 - Do)
] "H NMR (500 MHz, CDCl3) &
) HR(I\,/I;Z)ESI 8.52 (s, 1H), 8.36 - 8.29 (m,
3‘376 ([M+H]" 1H), 7.84 - 7.74 (m, 1H), 7.38
512 S99 CpaHeN305S | = 7-31 (m, 1H), 7.26 - 7.18 (m,
1770 Y 2H), 7.05 - 6.91 (m, 4H), 5.67
1676 | 500.1483 : f | ° 5.56 (m, 1H), 5.58 - 5.47 (m,
1H), 4.78 - 4.67 (m, 1H), 3.91
B2fE500.1478 | (¢ "31) 1.44 - 1.34 (m, 6H) -
"H NMR (500 MHz, CDCl;) §
8.40 - 8.24 (m, 2H), 7.80 - 7.77
(m, 1H), 7.39 - 7.31 (m, 1H),
7.25 - 7.18 (m, 2H), 7.00 - 6.87
(m, 4H), 5.73 (d, J = 1.9 Hz,
2H), 5.66 - 5.46 (m, 2H), 4.79
HRMS-ESI - 4.65 (m, 1H), 3.91 (s, 3H),
() (m/z) 2.07 (d, J = 1.8 Hz, 3H), 1.45 -
3378, ([M+H]") 1.31 (m, 6H) -
213 2986, C25H28N303S
1747, TR E 3C NMR (126 MHz, CDCl3) 6
1674 530.1591 ; 1% 207.06, 170.35, 168.21,
E&{#530.1585 163.00, 160.27, 157.52,
145.71, 142.76, 142.45,
129.59, 129.58, 122.13,
122.00, 120.25, 115.96,
115.60, 109.57, 89.54, 79.70,
72.94, 56.19, 53.77, 48.19,
20.88, 16.06 -
'H NMR (400 MHz, CDCl5) &
8.53 (d, J = 5.5 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.43 - 7.23
(m, 6H), 7.05 - 6.87 (m, 2H),
6.65 (d, J = 8.9 Hz, 1H), 5.50 -
5.36 (m, 1H), 5.17 (d, J = 6.6
Hz, 1H), 4.79 - 4.65 (m, 1H),
HR&EZ')ESI 3.89 (s, 3H), 2.39 (s, 3H), 1.41
([M+H]") (d, J = 7.2 Hz, 3H), 1.21 (d, J
)14 CyHyrCLN,O = 6.5 Hz, 3H) -
5617fj1%5{%‘ gt | °C NMR (101 MHz, CDCl;) 8
. 171.96, 168.90, 162.39,
BRfES61.1179 159.45, 151.89, 146.64,
141.45, 137.51, 135.96,
130.00, 128.82, 128.75,
127.28, 127.21, 125.92,
124.14, 115.46, 109.80, 82.63,
73.24, 56.29, 48.04, 20.76,
18.53, 16.07 -
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201627288

CIiI’ﬂop.d- IR (cm™") BHE ('H ‘1\1131\3%2191;)
"H NMR (400 MHz, CDCl;) &
8.47 (d, J = 7.9 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.45 - 7.27
(m, 6H), 7.05 - 6.91 (m, 2H),
6.65 (d, J = 8.9 Hz, 1H), 5.54 -
5.35 (m, 1H), 5.17 (d, J = 6.5
Hz, 1H), 4.81 - 4.62 (m, 1H),
HRMS-ESI 3.88 (s, 3H), 3.03 - 2.87 (m,
(m/z) 1H), 1.40 (d, J = 7.2 Hz, 3H),
([M+H]") 1.36 (d, J = 7.0 Hz, 6H), 1.21
215 Ca9H3,C1oN,O (d, J = 6.6 Hz, 3H) -
AT EE
589.1508 ; # | '*C NMR (101 MHz, CDCl3) §
E% i 589.1495 174.71, 172.05, 162.37,
159.43, 151.90, 146.54,
141.84, 137.68, 135.96,
130.01, 128.79, 128.73,
127.28, 127.22, 125.92,
124.16, 115.46, 109.63, 82.58,
73.18, 56.30, 48.03, 33.96,
18.83, 18.57, 16.04 -
"H NMR (400 MHz, CDCl3) &
8.36 (d, J = 7.9 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.40 - 7.27
(m, 6H), 7.02 - 6.90 (m, 2H),
6.66 (d, J = 8.9 Hz, 1H), 5.75
(s, 2H), 5.51 - 5.39 (m, 1H),
5.18 (d, J = 6.8 Hz, 1H), 4.84 -
HRMS-ESI 4.63 (m, 1H), 3.91 (s, 3H),
(m/z) 2.07 (s, 3H), 1.44 (d, J = 7.2
(IM+H]") Hz, 3H), 1.23 (d, J = 6.5 Hz,
216 C23H29CI;N,O 3H) -
st FH
591.1301 : & | '3C NMR (101 MHz, CDCl;) &
Ex{E591.1289 172.08, 170.26, 162.94,
160.28, 151.90, 145.67,
144.00, 142.38, 135.99,
129.99, 128.84, 128.77,
127.28,127.20, 125.91,
124.11, 115.43, 109.59, 89.53,
82.75, 73.26, 56.19, 48.25,
20.87, 18.41, 16.13 »
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2016272838

Noo | Remh | HE CH - BegR)
'"H NMR (400 MHz, CDCl;) §
8.53 (d, J = 7.0 Hz, 1H), 8.30
(d, J = 5.4 Hz, 1H), 7.43 - 7.35
(m, 2H), 7.34 - 7.23 (m, 3H),
7.21 - 7.08 (m, 2H), 6.98 (d, J
= 5.5 Hz, 1H), 6.91 - 6.74 (m,
HRMS-ESI | 3H)» 5.50 - 5.32 (m, 1H), 5.12
(m/z) (d, J = 6.4 Hz, 1H), 4.79 - 4.62
([M+H]") (m, 1H), 3.88 (s, 3H), 2.39 (s,
517 CaHaoN,0,5f | 3H): 137 (d,J = 7.1 Hz, 3H),
5 1.21 (d, J = 6.5 Hz, 3H) «
4931975 2| 130 MR (101 MHz, CDCl3) 8
BafE493.1969 172.24, 168.92, 162.40,
159.45, 157.85, 146.69,
141.54, 137.50, 137.36,
129.35, 128.60, 128.36,
127.18, 121.05, 115.79,
109.78, 81.81, 73.75, 56.29,
48.03, 20.77, 18.71, 16.27 «
"H NMR (400 MHz, CDCl;)
8.47 (d, J = 6.6 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.41 - 7.35
(m, 2H), 7.35 - 7.21 (m, 3H),
7.19 - 7.11 (m, 2H), 6.96 (d, J
= 5.5 Hz, 1H), 6.91 - 6.72 (m,
3H), 5.49 - 5.28 (m, 1H), 5.12
HRMS-ESI | (d, J = 6.4 Hz, 1H), 4.80 - 4.60
(m/z) (m, 1H), 3.86 (s, 3H), 3.09 -
([M+H]") 2.82 (m, 1H), 1.41 - 1.32 (m,
218 C29H33N,078t | 9H), 1.21 (d, J = 6.5 Hz, 3H) -
HiE
521.2288 ; ¥ | '’C NMR (101 MHz, CDCl;) §

E#{E521.2285

174.72, 172.32, 162.39,
159.42, 157.86, 146.59,
141.93, 137.66, 137.37,
129.34, 128.59, 128.34,
127.18, 121.04, 115.79,
109.63, 81.78, 73.70, 56.29,
48.02, 33.96, 18.83, 18.74,
16.25 -
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2016272838

' NMR
C;Jnop.d. IR (cm™) HE ('H - '3Cﬁ'9F)
'"H NMR (400 MHz, CDCl;) &
8.35(d, J = 7.9 Hz, 1H), 8.26
(d, J = 5.4 Hz, 1H), 7.45 - 7.36
(m, 2H), 7.36 - 7.22 (m, 3H),
7.21 - 7.09 (m, 2H), 6.94 (d, J
= 5.4 Hz, 1H), 6.91 - 6.75 (m,
3H), 5.74 (s, 2H), 5.48 - 5.34
) (m, 1H), 5.13 (d, J = 6.5 Hz,
HR&Z)ESI 1H), 4.82 - 4.64 (m, 1H), 3.89
(IM+H]") | (52 3H), 2.06 (s, 3H), 1.39 (d, J
)19 CyeHa N,055) | = 7-2 Hz, 3H), 1.23 (d, /= 6.5
1l Hz, 3H) -
533'2080 ' 2 e nMR (101 MHz, CDCl3) &
B2 fE523.2081 172.36, 170.28, 162.97,
160.27, 157.86, 145.72,
143.98, 142.50, 137.38,
129.34, 128.61, 128.36,
127.16, 121.04, 115.78,
109.59, 89.54, 81.87, 73.76,
56.19, 48.25, 20.88, 18.55,
16.32 -
'"H NMR (400 MHz, CDCl5) &
8.26 (t, J = 7.2 Hz, 2H), 7.60 -
7.56 (m, 3H), 7.52 - 7.49 (m,
1H), 7.46 - 7.31 (m, 6H), 6.92
(d, J = 5.4 Hz, 1H), 5.72 (s,
2H), 5.18 (p, J = 6.4 Hz, 1H),
4.61 (p, J = 7.2 Hz, 1H), 4.42
(d, J = 6.4 Hz, 1H), 3.89 (s,
HRMS-ESI 3H), 3.24 (d, J=6.7 HZ, 2H),
(m/z) 2.05 (s, 3H), 1.38 (d, J = 6.3
([M+H]+) Hz, 3H), 1.16 (d, J=17.2 Hz,
C3,H37N,045} | 3H), 1.08 - 1.00 (m, 1H), 0.55
220 o - 0.43 (m, 2H), 0.19 - 0.08 (m,
577.2544 ; & 2H) -
BE 3C NMR (101 MHz, CDCl3) §
577.2557 o

172.11, 170.26, 162.89,
160.25, 145.68, 143.97,
142.50, 141.19, 140.88,
139.47, 128.79, 128.72,
127.38, 127.11, 126.76,
126.50, 126.32, 109.51, 89.57,
83.15, 74.28, 73.90, 56.16,
48.09, 20.86, 18.09, 16.03,
10.63, 3.22, 2.75 -

234



2016272838

CIIInop.d- IR (cm™) =P (‘" ‘1\1131%};‘21913)
'"H NMR (400 MHz, CDCl;) &
8.28 (d, J = 7.8 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.60 (s,
1H), 7.57 - 7.51 (m, 3H), 7.46
- 7.40 (m, 3H), 7.39 - 7.34 (m,
2H), 7.11 (dd, J = 15.1, 8.2
Hz, 1H), 6.93 (d, J = 5.4 Hz,
1H), 6.66 - 6.56 (m, 3H), 5.74
-5.69 (m, 2H), 5.32 (dd, J =
6.3, 5.0 Hz, 1H), 5.27 (d, J =
HRMS-ESI 4.9 Hz, 1H), 4.67 (p, J = 7.2
(m/z) Hz, 1H), 3.90 (s, 3H), 2.06 (s,
(IM+H]H 3H), 1.42 (d, J = 6.4 Hz, 3H),
C34H34FN, 05 1.26 (d, J = 7.1 Hz, 3H) -
221 CARC- K]
617.2294 ; f | '*C NMR (101 MHz, CDCl;) &
B4 fiE 172.27, 170.27, 163.00,
617.2312 - 160.27, 145.67, 144.03,

142.36, 141.66, 140.58,
137.63, 130.21, 130.11,
129.12, 128.83, 127.55,
127.14, 125.76, 125.51,
111.56, 109.56, 108.25,
108.04, 103.94, 103.69, 56.17,
48.16, 20.87, 18.11, 14.86

'F NMR (376 MHz, CDCl3) &
-111.52 «
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2016272838

* NMR
CI{]nOpd IR (Cm-l) EE‘ (1H . 13C—Eyl9F)
"H NMR (400 MHz, CDCl5) &
8.45 (s, 1H), 8.30 (d, J = 5.4
Hz, 1H), 7.60 - 7.55 (m, 3H),
7.52 - 7.48 (m, 1H), 7.47 - 7.30
(m, 5H), 6.98 (d, J = 5.5 Hz,
1H), 5.17 (p, J = 6.4 Hz, 1H),
4.64 - 4.55 (m, 1H), 4.41 (d, J
= 6.3 Hz, 1H), 3.89 (s, 3H),
HRMS-ESI | 3-24 (d, J = 6.8 Hz, 2H), 2.38
(m/z) (s, 3H), 1.37 (d, J = 6.3 Hz,
(IM+H]) 3H), 1.14 (d, J = 7.2 Hz, 3H),
C3HjsN,0,5F | 1.03 (tdd, J = 8.0, 7.4, 1.9 Hz,
222 1 1H), 0.55 - 0.43 (m, 2H), 0.19
547.2439 ; B - 0.07 (m, 2H) -
e 3¢ NMR (101 MHz, CDCls) &
547.2447 o

172.00, 168.89, 162.30,
159.41, 146.63, 141.53,
141.19, 140.88, 139.45,
128.79, 128.72, 127.37,
127.12, 126.75, 126.46,

126.31, 109.69, 83.11, 74.34,

73.91, 56.26, 47.88, 20.75,
18.27, 15.96, 10.63, 3.21,

2.75 -
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2016272838

Nl | Rem | ma (H - Peg R
'"H NMR (400 MHz, CDCl;) &
8.45 (s, 1H), 8.28 (d, J = 5.4
Hz, 1H), 7.59 (s, 1H), 7.57 -
7.50 (m, 3H), 7.46 - 7.34 (m,
5H), 7.11 (dd, J = 15.2, 8.2
Hz, 1H), 6.98 (d, J = 5.5 Hz,
1H), 6.66 - 6.55 (m, 3H), 5.32
(dd, J = 8.8, 3.9 Hz, 1H), 5.26
HRMS-ESI | (4, J = 4.8 Hz, 1H), 4.65 (p, J
(m/2) = 7.3 Hz, 1H), 3.90 (s, 3H),
([M+H]") 2.38 (s, 3H), 1.40 (d, J = 6.3
Cy3Hy,FN,0, | Hz 3H), 1.25 (d, J = 7.2 Hz,
223 EE -
587.2188 : ¥ | |,
g C NMR (101 MHz, CDCl3) &
172.16, 168.90, 162.44,
587.2196 - 159.43, 146.62, 141.65,
141.40, 140.58, 137.61,
130.19, 130.09, 129.12,
128.82, 127.54, 127.18,
127.15, 125.75, 125.51,
111.60, 111.57, 109.75,
108.23, 104.03, 103.93,
103.69, 81.59, 74.21, 56.27,
47.95, 20.75, 18.25, 14.83 o
'"H NMR (400 MHz, CDCl;) §
8.55 (d, J = 5.9 Hz, 1H), 8.33
(d, J = 5.4 Hz, 1H), 7.38 - 7.22
(m, 5H), 7.00 (d, J = 5.5 Hz,
1H), 5.25 - 5.11 (m, 1H), 4.82 -
4.63 (m, 1H), 4.24 (d, J = 6.7
) Hz, 1H), 3.89 (s, 3H), 3.14 -
HR(I\:EZ)ESI 2.97 (m, 2H), 2.40 (s, 3H),
([M+H]") 1.46 (d, J = 7.2 Hz, 3H), 1.07
=1 | (d, J = 6.5 Hz, 3H), 0.90 - 0.81
224 C1sH33N,045T
o (m, 6H) -

473.2288 ;
E5{E473.2290

3C NMR (101 MHz, CDCl;) &
172.17, 168.89, 162.34,
159.44, 146.67, 146.65,
141.61, 138.52, 137.48,
128.27, 128.04, 127.66,
109.75, 83.96, 76.05, 74.13,
56.28, 48.06, 28.62, 20.76,
19.41,19.36, 18.75, 16.27 »
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2016272838

Cpd | R (em™y | HE s )
'"H NMR (400 MHz, CDCl3) §
8.46 (d, J = 7.9 Hz, 1H), 8.31
(d, J = 5.4 Hz, 1H), 7.35 - 7.18
(m, 5H), 6.99 (d, J = 5.4 Hz,
1H), 5.18 - 5.01 (m, 1H), 4.70
- 4.52 (m, 1H), 4.35 - 4.14 (m,
1H), 3.88 (d, J = 1.6 Hz, 3H),
HRMS-ESI |3.19-3.10 (m, 1H), 3.09 - 3.00
(m/z) (m, 1H), 2.38 (d, J = 1.4 Hz,
(IM+H]")  |3H), 1.30 (d, J = 6.5, 3H), 1.19
225 CysH33N,045t | (d, J = 7.1 Hz, 3H), 0.93 - 0.80
BiE (m, 6H) -
473.2288 ; H
E51i473.2288 | °C NMR (101 MHz, CDCl3) 8
171.96, 168.88, 162.31,
159.43, 146.65, 141.53,
138.89, 137.46, 128.18,
127.89, 127.53, 109.75, 83.70,
76.28, 74.48, 56.27, 47.89,
28.64, 20.74, 19.36, 19.34,
18.32, 15.79 -
"H NMR (400 MHz, CDCl3) &
8.37 (d, J = 7.8 Hz, 1H), 8.28
(d, J = 5.4 Hz, 1H), 7.43 - 7.25
(m, 5H), 6.96 (d, J = 5.4 Hz,
1H), 5.75 (s, 2H), 5.19 (p, J =
6.5 Hz, 1H), 4.74 (p, J = 7.2
Hz, 1H), 4.25 (d, J = 6.7 Hz,
HRMS-ESI | 1H), 3.91 (s, 3H), 3.17 - 2.97
(m/z) (m, 2H), 2.07 (s, 3H), 1.48 (d,
([M+H]") J =17.1Hz, 3H), 1.09 (d, J =
226 C26H3sN,035F | 6.5 Hz, 3H), 0.92 - 0.81 (m,
Bl 6H) -
503.2393 ; &

B2 {E503.2401

3C NMR (101 MHz, CDCl3) &
172.29, 170.26, 162.92,
160.26, 145.72, 143.94,
142.61, 138.53, 128.27,
128.05, 127.65, 109.55, 89.54,
84.01, 76.06, 74.13, 56.18,
48.27, 28.62, 20.86, 19.40,
19.36, 18.60, 16.32 -

238




2016272838

Copd | R em) | EE (H - PegE)
"H NMR (400 MHz, CDCl3) &
8.55 (d, J = 7.7 Hz, 1H), 8.34
(d, J = 5.5 Hz, 1H), 7.41 - 7.27
HR(Mf-;ESI (m, 5H), 7.00 (d, J = 5.5 Hz,
‘ m/z [H), 5.24 - 5.11 (m, 1H), 4.78 -
(5 (IM+H]") | 465 (m, 1H), 4.(25 «d, .)/ = 6.8
207 3381, | Co4H31N2078F | Hz, 1H), 3.91 (s, 3H), 3.29 (dt,
2963, =R J=9.1, 6.8 Hz, 1H), 3.23 (dt,
2876, 14592131 ; ¥ | J=9.1, 6.5 Hz, 1H), 2.40 (s,
1676 B f 3H), 1.59 - 1.49 (m, 2H), 1.46
4592124 o (d,J = 7.2 Hz, 3H), 1.07 (d, J
= 6.5 Hz, 3H), 0.87 (1, J = 7.3
Hz, 3H) -
'H NMR (400 MHz, CDCl;) &
8.46 (s, 1H), 8.32 (d, J = 5.4
Hz, 1H), 7.36 - 7.27 (m, 5H),
HRI(\45/'§AB 6.99 (d, J = 5.5 Hz, 1H), 5.10
. : m/z ,J = 6.3 Hz, 1H), 4.60 (dq, J
: () (IM+H]") (=ps.2, 7.2 Hz, lH),) 4.27 (g, J=
298 3329 C2aH31N20751 | 6.1 Hz, 1H), 3.90 (s, 3H), 3.33
3, B (dt, J = 9.1, 6.6 Hz, 1H), 3.25
2937, 14592131 §F | (dt, J = 9.1, 6.5 Hz, 1H), 2.39
1771 B (i (s, 3H), 1.60 - 1.50 (m, 2H),
459.2125 o 1.30 (d, J = 6.3 Hz, 3H), 1.18
(d, J = 7.1 Hz, 3H), 0.89 (t, J
— 7.4 Hz, 3H) -
"H NMR (400 MHz, CDCl3) §
HRMS-FAB | 8.56 (d, J = 7.8 Hz, 1H), 8.33
(m/2) (d, J = 5.4 Hz, 1H), 7.40 - 7.26
(G D (IM+H]") (m, 5H), 7.00 (d, J = 5.5 Hz,
3379, | CpaHyyN,05+ | 1H), 5.27 - 5.14 (m, 1H), 4.83
229 2984, phges - 4.66 (m, 1H), 4.14 (d, J = 6.9
2939, | 431 {315 ; g7 | Bz 1H). 3.90 (s, 3H), 3.23 Gs,
1770 8185 5\ 31y, 2.40 (s, 3H), 1.47 (d, J =
Bie 7.1 Hz, 3H), 1.08 (d, J = 6.5
431.1818 o Hz, 3H) -
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2016272838

" NMR
C;Inop.d. IR (cm™) qE ('H - BCst )
'"H NMR (400 MHz, CDCl;) &
HRMS-FAB | 837 (d,J =7.8 Hz, 1H), 8.28
(m/z) (d, J = 5.3 Hz, 1H), 7.39 - 7.27
GHE D) (IM+H]") (m, 5H), 6.95 (d, J = 5.4 Hz,
3377, | Cp3HyoN,0g3F | 1H), 5.75 (s, 2H), 5.28 - 5.15
230 2985, o (m, 1H), 4.75 (p, J = 7.2 Hz,
2938, | 461 1024 : g5 | VD 4.14 (d, J = 6.9 Hz, 1H),
1740 et 3.91 (s, 3H), 3.24 (s, 3H), 2.07
L (s, 3H), 1.49 (d, J = 7.2 Hz,
461.1922 > 1 3H), 1.10 (d, J = 6.5 Hz, 3H)
"H NMR (400 MHz, CDCl3) §
HRMS-FAB | 846 (d, J = 7.1 Hz, 1H), 8.32
(m/z) (d, J = 5.5 Hz, 1H), 7.39 - 7.26
() (IM+H]") (m, 5H), 6.99 (d, J = 5.5 Hz,
3377, | CyrHyiN,O,5F | 1H), 5.17 - 4.99 (m, 1H), 4.60
231 2984, 1 (dq, J = 8.1, 7.1 Hz, 1H), 4.18
1770, | 431 1318 ; @ |, (&7 = 5.9 Hz, 1H), 3.90 (s,
1675 ' 3H), 3.26 (s, 3H), 2.39 (s, 3H),
B 1.29 (d, J = 6.4 Hz, 3H), 1.20
431.1808 - (d, J = 7.2 Hz, 3H) »
"H NMR (400 MHz, CDCl3) &
8.56 (d, J = 7.9 Hz, 1H), 8.33
HRMS-ES] | (d, J = 5.5 Hz, 1H), 7.37 - 7.28
(m/z) (m, 5H), 7.00 (d, J = 5.5 Hz,
() (IM+HT") 1H), 5.25 -5.13 (m, 1H), 4.80
3378, | CysHyN,0,5F |- 467 (m, 1H), 4.32(d, J = 6.8
232 2986, o Hz, 1H), 3.90 (s, 3H), 3.16
1771, | 4712131 ; g | @97 = 6.8, 1.2 Hz, 2H), 2.40
1676 o (s, 3H), 1.48 (d, J = 7.2 Hz,
i 3H), 1.08 (d, J = 6.5 Hz, 3H),
471.2123 = | 1.04 - 0.94 (m, 1H), 0.53 - 0.39
(m, 2H), 0.17 - 0.02 (m, 2H) -
"H NMR (400 MHz, CDCl;) &
8.53 - 8.40 (m, 1H), 8.32 (d, J
HRMS-FAB | =35.5 Hz, 1H), 7.36 - 7.27 (m,
(m/z) 5H), 6.99 (d, J = 5.5 Hz, 1H),
() (IM+H]") |5:20-5.05 (m, 1H), 4.71 - 4.48
3385, | CysHyN,0,5F | (m, 1H), 4.33 (d, J = 6.3 Hz,
233 2986, 1 1H), 3.90 (s, 3H), 3.19 (dd, J =
1771, | 4712131 ; g | ©%: 1.3 Hz 2H), 2.39 (s, 3H),
1676 - 1.33 (d, J = 6.3 Hz, 3H), 1.16
LA (d, J = 7.2 Hz, 3H), 1.06 - 0.90
471.2126 -

(m, 1H), 0.53 - 0.38 (m, 2H),
0.22 - 0.04 (m, 2H) -

240




2016272838

Mo | Remh | ma CH - e )
"H NMR (400 MHz, CDCl;) &
8.26 (t, J = 7.7 Hz, 2H), 7.59 -
7.51 (m, 4H), 7.46 - 7.38 (m,
4H), 7.34 (dd, J = 8.3, 6.3 Hz,
1H), 6.92 (d, J = 5.5 Hz, 1H),
5.73 (s, 2H), 5.17 (p, J = 6.3
Hz, 1H), 4.63 (dd, J = 14.8,
7.3 Hz, 1H), 4.39 (d, J = 6.2
Hz, 1H), 3.89 (s, 3H), 3.24 (d,
HRMS-ESI | = 6.8 Hz, 2H), 2.06 (s, 3H),
(m/z) 1.37 (d, J = 6.3 Hz, 3H), 1.21
(IM+H]") | (d, J = 7.2 Hz, 3H), 1.04 (tdd,
C32H37N2051 | J = 8.0, 7.4, 2.5 Hz, 1H), 0.55
234 =R - 0.43 (m, 2H), 0.20 - 0.09 (m,
577.2544 ; 2H) -
ErfE '
577.2553 C NMR (101 MHz, CDCl3) &
172.08, 170.27, 162.89,
160.26, 145.68, 143.98,
142.53, 140.86, 140.76,
137.84, 128.75, 128.03,
127.31, 127.06, 126.95,
109.51, 89.57, 82.83, 74.25,
73.85, 56.16, 48.11, 20.87,
18.17, 16.03, 10.62, 3.21,
2.74 -
'"H NMR (400 MHz, CDCl5) &
8.45 (d, J = 6.4 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.43 - 7.27
(m, 5H), 6.98 (d, J = 5.5 Hz,
HRMS-ESI | 1H), 6.92 - 6.80 (m, 2H), 6.81
(m/z) - 6.66 (m, 2H), 5.26 (qd, J =
(IM+H]) 6.5, 5.0 Hz, 1H), 5.11 (d, J =
235 C27H28FN207 | 4.9 Hz, 1H), 4.65 (dq, J = 8.1,
A NR ] 7.2 Hz, 1H), 3.90 (s, 3H), 2.39
511.1880 ; 7 (s, 3H), 1.36 (d, J = 6.4 Hz,

E&{ES11.1879

3H), 1.26 (d, J = 7.2 Hz, 3H)

'F NMR (376 MHz, CDCl3) &
-123.24 -

241

L



2016272838

* NMR
Cli]nop'd- IR (cm™) =P ('H - s F)
'"H NMR (400 MHz, CDCl3) &
8.49 (d, J = 7.9 Hz, 1H), 8.31
(d, J = 5.4 Hz, 1H), 7.38 - 7.28
(m, 2H), 7.09 - 6.93 (m, 3H),
HR(I\:SZ')ESI 6.92 - 6.79 (m, 2H), 6.79 - 6.64
([M+H]") (m, 2H), 5.40 - 5.28 (m, 1H),
CoHoFaNLO, | 5:03 (d, J = 6.5 Hz, 1H), 4.72
236 272;7%:2{_; 7| (dq, J = 8.2, 7.2 Hz, 1H), 3.92
sTsHlE (s 3H), 2.40 (s, 3H), 1.40 (d, J
529.1786 : H | =7 5 Hz, 3H), 1.19 (d, J = 6.5
B4 {#529.1788 Hz, 3H) -
F NMR (376 MHz, CDCl;) &
-113.21, -123.09 -
'"H NMR (400 MHz, CDCl3) &
8.27 (d, J = 5.1 Hz, 1H), 8.25
(d, J = 5.5 Hz, 1H), 7.45 - 7.25
(m, 5H), 6.93 (d, J = 5.5 Hz,
HRMS-ESI | 1H), 6.90 - 6.80 (m, 2H), 6.80
(m/z) - 6.68 (m, 2H), 5.78 - 5.61 (m,
(IM+H]") 2H), 5.27 (qd, J = 6.4, 4.9 Hz,
237 C2sH30FN20s | 1H), 5.12 (d, J = 4.9 Hz, 1H),
HEE 4.66 (p, J = 7.2 Hz, 1H), 3.91
541.1986 ; & | (s, 3H), 2.07 (s, 3H), 1.38 (d, J
E&{#541.1992 | = 6.4 Hz, 3H), 1.27 (d, J = 7.2
Hz, 3H) -
"F NMR (376 MHz, CDCls) &
-123.22 -
'"H NMR (400 MHz, CDCl;) &
8.32 (d, J = 7.9 Hz, 1H), 8.26
(d, J = 4.9 Hz, 1H), 7.40 - 7.30
(m, 2H), 7.04 - 6.98 (m, 2H),
HRMS-ESI |6.95 (d, J = 5.1 Hz, 1H), 6.90 -
(m/z) 6.81 (m, 2H), 6.78 - 6.71 (m,
(IM+H]") 2H), 5.74 (s, 2H), 5.42 - 5.29
238 C23H29F2N208 (m, lH), 5.03 (d, J=26.5 HZ,
e 1H), 4.82 - 4.70 (m, 1H), 3.92
559.1892 ; & | (s, 3H), 2.07 (s, 3H), 1.42 (d, J
E5{f559.1889 | = 7.2 Hz, 3H), 1.20 (d, J = 6.5
Hz, 3H) -
F NMR (376 MHz, CDCl;) &
-113.16, -123.06 - HEH

24
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No.

Cmpd.

IR (cm™)

i
2

NMR

239

HRMS-ESI
(m/z)
([M+H]")
C34H3sN,0s5+
HiE
599.2388 ;

B {8
599.2395 -

"H NMR (400 MHz, CDCl3) &
8.28 (d, J = 7.8 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.57 - 7.52
(m, 4H), 7.49 - 7.39 (m, 4H),
7.34 (dd, J = 8.3, 6.3 Hz, 1H),
7.19 (dd, J = 8.6, 7.4 Hz, 2H),
6.93 - 6.85 (m, 4H), 5.72 (t, J
= 3.6 Hz, 2H), 5.35 - 5.29 (m,
1H), 5.26 (d, J = 5.0 Hz, 1H),
4.69 (p, J = 7.2 Hz, 1H), 3.90
(s, 3H), 2.06 (s, 3H), 1.42 (d, J
= 6.4 Hz, 3H), 1.28 (d,J = 7.2
Hz, 3H) -

240

HRMS-ESI
(m/z)
(IM+H]")
C34H35N, 055t
HAE
599.2388 ;
B E
599.2393 -

"H NMR (400 MHz, CDCl;) &
8.28 (d, J = 7.8 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.63 (s,
1H), 7.56 (dd, J = 5.1, 3.4 Hz,
2H), 7.52 - 7.49 (m, 1H), 7.45
- 7.38 (m, 4H), 7.35 (ddd, J =
7.3,3.8, 1.2 Hz, 1H), 7.21 -
7.15 (m, 2H), 6.93 - 6.86 (m,
4H), 5.74 - 5.70 (m, 2H), 5.37
-5.30 (m, 1H), 5.29 (d, J =1.8
Hz, 1H), 4.67 (p, J = 7.2 Hz,
1H), 3.90 (s, 3H), 2.06 (s, 3H),
1.43 (d, J = 6.3 Hz, 3H), 1.23
(d, J = 7.2 Hz, 3H) -

3C NMR (101 MHz, CDCl3) &
172.31, 170.28, 162.98,
160.27, 157.97, 145.69,
144.01, 142.43, 141.50,
140.69, 138.29, 129.39,
129.01, 128.80, 127.48,
127.14, 126.97, 125.88,
125.65, 121.26, 116.06,
109.54, 89.57, 81.39, 74.40,
56.17, 48.14, 20.87, 18.13,
15.05 »

243




2016272838

*Cmpd.
No.

IR (cm™)

I
e

NMR
(IH < 13Cﬁ19F)

241

ESIMS m/z
541 ([M+H]")

'"H NMR (400 MHz, CDCl3) &
8.26 (t, J = 6.2 Hz, 2H), 7.40 -
7.35 (m, 2H), 7.17 (dd, J =
8.4, 7.6 Hz, 2H), 7.01 (t, J =
8.6 Hz, 2H), 6.94 (d, J = 5.4
Hz, 1H), 6.89 (t, J = 7.3 Hz,
1H), 6.83 - 6.79 (m, 2H), 5.74
-5.70 (m, 2H), 5.29 - 5.22 (m,
1H), 5.18 (d, J = 5.3 Hz, 1H),
4.66 (p, J = 7.2 Hz, 1H), 3.91
(s, 3H), 2.06 (s, 3H), 1.39 (d, J
= 6.4 Hz, 3H), 1.28 (d, J = 7.2
Hz, 3H) -

13C NMR (151 MHz, CDCl;) 8
172.16, 170.29, 163.30,
162.97, 161.67, 160.29,
157.64, 145.70, 144.04,
142.39, 133.40, 133.38,
129.40, 128.76, 128.71,
121.37, 116.00, 115.59,

115.44, 109.59, 89.56, 80.67,

74.11, 56.19, 48.13, 20.88,
18.20, 15.23 »

242

ESIMS m/z
511 ([M+H])

"H NMR (400 MHz, CDCl3) §
8.45 (d, J = 6.7 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.40 - 7.33
(m, 2H), 7.20 - 7.14 (m, 2H),
7.03 - 6.97 (m, 3H), 6.89 (t, J
= 7.4 Hz, 1H), 6.83 - 6.78 (m,
2H), 5.28 - 5.21 (m, 1H), 5.17
(d, J = 5.2 Hz, 1H), 4.65 (dq, J
= 14.5, 7.2 Hz, 1H), 3.90 (s,
3H), 2.39 (s, 3H), 1.37 (d, J =
6.4 Hz, 3H), 1.27 (d, J = 7.2
Hz, 3H) -

3C NMR (151 MHz, CDCl;) &
172.04, 168.91, 163.30,
162.40, 161.67, 159.47,
157.64, 146.66, 141.43,
137.52, 133.36, 133.34,
129.40, 128.77, 128.72,
121.37, 116.01, 115.58,

115.44, 109.81, 80.64, 74.12,

56.30, 47.90, 20.76, 15.24 -

244




2016272838

Ve | R | Cu - P
'"H NMR (300 MHz, CDCl5) &
8.47 (d, J = 8.0 Hz, 1H), 8.29
(d,J = 5.4 Hz, 1H), 7.43 - 7.36
(m, 2H), 7.36 - 7.22 (m, 3H),
7.13 (dd, J = 2.2, 0.8 Hz, 1H),
6.97 (d, J = 5.5 Hz, 1H), 6.77
(ddd, J = 8.4, 2.2, 0.9 Hz, 1H),
6.55 (d, J = 8.4 Hz, 1H), 5.41 -
5.24 (m, 1H), 5.22 (d, J = 4.8
HR(%?Z')ESI Hz, 1H), 4.65 (dq, J = 8.3, 7.2
([M+HT") Hz, 1H), 3.88 (s, 3H), 2.38 (s,
243 CysHioCIN,O, | 3 218 (s, 3H), 1.42 (d, J =
- 6.4 Hz, 3H), 1.27 (d, J = 7.2
st HEE Hz, 3H) -
541.1741 ; & ’

ER{ES541.1733

3C NMR (75 MHz, CDCl;) &
172.15, 168.93, 162.40,
159.41, 151.06, 146.67,
141.44, 137.46, 137.01,
131.47, 130.71, 128.55,
128.33, 127.85, 126.99,

123.08, 115.10, 109.76, 82.07,

74.36, 56.30, 47.94, 20.77,

20.23, 18.32, 15.00 -

245

e
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? NMR
CIIInop.d- IR (cm™) HE ('H ~ BCEy'oF)
"H NMR (300 MHz, CDCl;) &
8.28 (d, J = 8.8 Hz, 1H), 8.25
(d, J = 5.4 Hz, 1H), 7.45 - 7.37
(m, 2H), 7.37 - 7.22 (m, 3H),
7.13 (dd, J = 2.1, 0.8 Hz, 1H),
6.93 (d, J = 5.4 Hz, 1H), 6.77
(ddd, J = 8.3, 2.2, 0.8 Hz, 1H),
6.56 (d, J = 8.3 Hz, 1H), 5.72
(d, J = 1.4 Hz, 2H), 5.33 (qd, J
HRMS-ESI | =6.4,4.0 Hz, 1H), 5.23 (d, J =
(m/z) 4.9 Hz, 1H), 4.78 - 4.58 (m,
(IM+H]") | 1H), 3.90 (s, 3H), 2.18 (s, 3H),
244 Cy9H3,CIN,O5 | 2.06 (s, 3H), 1.43 (d, J = 6.4
e Hz, 3H), 1.28 (d, J = 7.2 Hz,
571.1847 ; & 3H) -

E2fES571.1834

13C NMR (75 MHz, CDCl3) &
172.24, 170.29, 162.97,
160.25, 151.05, 145.71,
143.97, 142.42, 137.03,
131.48, 130.71, 128.54,
128.32, 127.84, 127.00,
123.07, 115.09, 109.56, 89.54,
82.08, 74.32, 56.20, 48.16,
20.90, 20.23, 18.14, 15.02 -

246




2016272838

Vo | Remh | HE CH < Bem o)
'"H NMR (300 MHz, CDCl;) &
8.32 - 8.24 (m, 2H), 7.48 - 7.34
(m, 2H), 7.13 (dd, J = 2.1, 0.8
Hz, 1H), 7.07 - 6.98 (m, 2H),
6.94 (d, J = 5.4 Hz, 1H), 6.79
(ddd, J = 8.4, 2.2, 0.9 Hz, 1H),
6.54 (d, J = 8.3 Hz, 1H), 5.72
(d, J = 0.9 Hz, 2H), 5.31 (qd, J
= 6.4, 5.0 Hz, 1H), 5.21 (d, J =
5.0 Hz, 1H), 4.80 - 4.56 (m,
) 1H), 3.90 (s, 3H), 2.19 (s, 3H),
HR(I\:EZ)ESI 2.06 (s, 3H), 1.43 (d, J = 6.4
([M+H]") Hz, 3H), 1.30 (d, J = 7.2 Hz,
245 C29H3|C1FN2 3H) °
OgEt 2 i
589?1;5:?{;[‘1% '3C NMR (75 MHz, CDCl3) &

B2 {E589.1746

172.17, 170.29, 162.98, 162.56
(d, J = 247.0 Hz), 160.26,
150.79, 145.71, 143.98,
142.36, 132.80 (d, J = 3.2 Hz),
131.77, 130.79, 128.81 (d, J =
8.2 Hz), 127.86, 123.20,
115.53 (d, J = 21.6 Hz),
115.22, 109.59, 89.51, 81.53,
74.08, 56.18 (d, J = 3.1 Hz),
48.13, 20.87 (d, J = 2.1 Hz),
20.24 (d, J = 1.8 Hz), 18.14,
15.15

247

Lr2



2016272838

g NMR
Wed | IR (em) HE ('H - 3CF)
'"H NMR (300 MHz, CDCl3) &
8.48 (d, J = 7.9 Hz, 1H), 8.27
(d,J = 5.4 Hz, 1H), 7.44 - 7.35
(m, 2H), 7.35 - 7.18 (m, 3H),
6.99 - 6.90 (m, 3H), 6.79 - 6.68
(m, 2H), 5.27 (qd, J = 6.4, 5.0
Hz, 1H), 5.15 (d, J = 5.2 Hz,
] 1H), 4.65 (dq, J = 8.1, 7.1 Hz,
HR(I\:,SZ)ESI 1H), 3.86 (s, 3H), 2.38 (s, 3H),
(IMHT) 2.20 (s, 3H), 1.37 (d, J = 6.5
” CosHaiN,0q2 | Hz: 3H), 1%4;({, J =172 Hz,
1 :
07.2131 5 |1 136 \mR (75 MHz, CDCly) 8
¥fE507.2120 172.13, 168.93, 162.40,
159.44, 155.77, 146.69,
141.44, 137.75, 137.48,
130.41, 129.80, 128.49,
128.12, 127.04, 115.88,
109.80, 81.40, 74.34, 56.29,
47.93, 20.78, 20.46, 18.38,
15.16 -
'"H NMR (300 MHz, CDCl;) §
8.46 (d, J = 8.2 Hz, 1H), 8.28
(d, J = 5.4 Hz, 1H), 7.45 - 7.30
(m, 2H), 7.06 - 6.91 (m, SH),
6.76 - 6.63 (m, 2H), 5.24 (qd, J
= 6.4,5.2 Hz, 1H), 5.12 (d, J =
5.3 Hz, 1H), 4.65 (dq, J = 8.3,
7.2 Hz, 1H), 3.88 (s, 3H), 2.39
HRMS-ESI | (s, 3H), 2.21 (s, 3H), 1.37 (d, J
(m/z) = 6.3 Hz, 3H), 1.27 (d, J = 7.1
([M+H]") Hz, 3H) -
247 C23H30FN,04
AT HE{E >C NMR (75 MHz, CDCl;) &
525.2037 ; B | 172.04, 168.93, 162.44 (d, J =

E&{E525.2021

246.6 Hz), 162.40, 159.45,
155.49, 146.68, 141.39,
137.50, 133.52 (d, J = 3.2 Hz),
130.63, 129.84, 128.78 (d, J =
8.2 Hz), 115.88, 115.46 (d, J =
21.5 Hz), 109.82, 80.79, 74.12,
56.28 (d, J = 1.9 Hz), 47.89,
20.77 (d, J = 1.5 Hz), 20.45 (d,
J = 1.8 Hz), 18.37, 15.29 -

248




2016272838

St | memy | mm o gy
'"H NMR (300 MHz, CDCl;) &
8.29 (d, J = 8.5 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.46 - 7.35
(m, 2H), 7.35 - 7.18 (m, 3H),
6.99 - 6.88 (m, 3H), 6.80 - 6.66
(m, 2H), 5.72 (d, J = 1.6 Hz,
2H), 5.27 (qd, J = 6.4, 4.9 Hz,
1H), 5.16 (d, J = 5.1 Hz, 1H),
HRMS-ESI 4.75 - 4.57 (m, 1H), 3.88 (s,
(m/z) 3H), 2.20 (s, 3H), 2.06 (s, 3H),
(IM+H]") | 1.39 (d, J = 6.4 Hz, 3H), 1.26
248 C29H33N, 085 (d, J = 7.2 Hz, 3H) -
HAE
537.2237 : T§ | '*C NMR (75 MHz, CDCl;) &
E&{537.2229 172.23, 170.29, 162.97,
160.27, 155.76, 145.72,
143.97, 142.40, 137.77,
130.40, 129.79, 128.48,
128.09, 127.02, 115.85,
109.60, 89.52, 81.40, 74.30,
56.20, 56.17, 48.15, 20.88 (d, J
= 2.0 Hz), 20.44 (d, J = 1.8
Hz), 18.18, 15.15.z
'H NMR (300 MHz, CDCl;) §
8.28 (d, J = 7.9 Hz, 1H), 8.25
(d,J = 5.4 Hz, 1H), 7.45 - 7.31
(m, 2H), 7.08 - 6.86 (m, 5H),
6.77 - 6.65 (m, 2H), 5.73 (d, J
= 1.0 Hz, 2H), 5.33 - 5.19 (m,
1H), 5.13 (d, J = 5.3 Hz, 1H),
4.76 - 4.51 (m, 1H), 3.90 (s,
3H), 2.21 (s, 3H), 2.06 (s, 3H),
HR(I\:?%ESI 1.38 (d, J = 6.3 Hz, 3H), 1.28
([M+H]") (d, J = 7.2 Hz, 3H) »
H3,FN,0
249 C”gﬁ%@z * | 3C NMR (75 MHz, CDCl3) §
555.2142 ; g5 | 172:15,170.29, 162.97, 162.43

2 {HS555.2133

(d, J = 246.6 Hz), 160.28,
155.49, 145.72, 143.99,
142.35, 133.54 (d, J = 3.2 Hz),
130.63, 129.83, 128.77 (d, J =
8.2 Hz), 115.86, 115.45 (d, J =
21.6 Hz), 109.62, 89.50, 80.80,
74.09, 56.19 (d, J = 2.6 Hz),
48.12, 20.87 (d, J = 2.2 Hz),
20.44 (d, J = 1.9 Hz), 18.19,
15.27 o

249




2016272838

Vo |Remh | HE (1 - PCgOR)
'"H NMR (400 MHz, CDCl;) &
8.28 (d, J = 7.8 Hz, 1H), 8.25
(dd, J = 5.4, 1.0 Hz, 1H), 7.44
(dt, J = 14.6, 7.3 Hz, 1H), 7.20
(t, J = 7.7 Hz, 2H), 6.96 - 6.88
(m, 2H), 6.86 - 6.77 (m, 4H),
5.77 - 5.69 (m, 2H), 5.49 (d, J
= 5.7 Hz, 1H), 5.37 (p, J = 6.2
Hz, 1H), 4.69 (p, J = 7.3 Hz,
1H), 3.90 (d, J = 0.9 Hz, 3H),
2.06 (s, 3H), 1.40 (d, J = 6.4
HRMS-ESI Hz, 3H), 1.31 (d, J = 7.2 Hz,
(m/z)
(IM+H]") 3H) -
C2sH29F2N2Os | |5 ‘
250 =2 (i C NMR (101 MHz, CDCl3) &
559.1886 ; 171.94, 170.27, 162.93,
o 160.28, 157.09, 145.67,
B e 144.03, 142.39, 129.68 (dd, J
559.1883 - = 14.7, 10.2 Hz), 129.52,

121.60, 120.60 (d, J = 7.0 Hz),
115.58, 112.00 (d, J = 21.2
Hz), 109.58, 103.61 (t, J =

25.6 Hz), 89.54, 74.01, 72.91,
56.18, 48.10, 20.86, 18.17,

15.96 -

'"YF NMR (376 MHz, CDCl3) &
-109.61 (d, J = 7.6 Hz),
-113.91 (d, J = 7.6 Hz) -

250




2016272838

[

; R
'"H NMR (400 MHz, CDCls) &
8.46 (d, J = 6.2 Hz, 1H), 8.30
(d, J = 5.4 Hz, 1H), 7.44 (dt, J
= 14.6, 7.2 Hz, 1H), 7.23 -
7.16 (m, 2H), 6.99 (d, J = 5.5
Hz, 1H), 6.90 (dd, J = 9.7, 5.0
Hz, 1H), 6.83 - 6.77 (m, 4H),
5.48 (d, J = 5.7 Hz, 1H), 5.36
(p, J = 6.3 Hz, 1H), 4.67 (p, J
= 7.2 Hz, 1H), 3.90 (s, 3H),
HRMS-ESI | 2.39 (s, 3H), 1.39 (d, J = 6.4
(m/z) Hz, 3H), 1.30 (d, J = 7.2 Hz,
(IM+H]") 3H) -
Cy7H27F2N,04
251 B ¥C NMR (151 MHz, CDCl3) &
529.1781 ; £F 171.83, 168.89, 162.35,
B4 159.47, 157.08, 146.63,
579 1777 - 141.44, 137.51, 129.87 -

129.60 (m), 129.52, 121.60,
121.01 - 120.03 (m), 115.60,
111.99 (d, J = 21.3 Hz),
109.78, 104.59 - 102.56 (m),
73.99, 72.93, 56.28, 47.88,
20.74, 18.36, 15.97 o

'F NMR (376 MHz, CDCl;) &
-109.62 (d, J = 7.6 Hz),
-113.92 (d, J = 7.5 Hz) -

251




2016272838

T e | R R
'"H NMR (400 MHz, CDCl3) &
8.28 (d, J = 7.8 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.28 (d, J
= 8.0 Hz, 2H), 7.19 - 7.10 (m,
4H), 6.93 (d, J = 5.4 Hz, 1H),
6.87 (t, J = 7.4 Hz, 1H), 6.84 -
6.80 (m, 2H), 5.75 - 5.70 (m,
HRMS-ESI 2H), 5.26 (dt, J=11.4,5.7 Hz,
(m/z) 1H), 5.18 (d, J = 5.0 Hz, 1H),
(IM+H]") 4.67 (p, J = 7.2 Hz, 1H), 3.90
CaoH33N,045F | (5 3H), 2.31 (s, 3H), 2.06 (s,
252 = 3H), 1.38 (d, J = 6.4 Hz, 3H),
5372931 ; & 1.28 (d, J = 7.2 Hz, 3H)
5 fH 3C NMR (101 MHz, CDCl3) &
537.2235 -

172.25, 170.27, 162.95,
160.27, 157.96, 145.68,
144.01, 142.49, 137.82,
134.51, 129.31, 129.19,
126.89, 121.06, 115.98,
109.53, 89.58, 81.10, 74.38,
56.17, 48.16, 21.14, 20.87,
18.23, 15.00 -

252




2016272838

'Cmpd.
No.

IR (cm™)

i3
il

NMR
(IH N ]3cﬁ|9F)

253

HRMS-ESI
(m/z)
([M+H]")
C29H3,FN;,03
A EE
555.2142 ; 1§
ES{E 555.2138

'"H NMR (400 MHz, CDCl5) &
8.30 - 8.21 (m, 2H), 7.25 (d, J
= 7.7 Hz, 2H), 7.12 (d, J = 7.8
Hz, 2H), 6.93 (d, J = 5.4 Hz,

1H), 6.86 - 6.80 (m, 2H), 6.80
- 6.66 (m, 2H), 5.77 - 5.68 (m,
2H), 5.32 - 5.18 (m, 1H), 5.09
(d, J = 4.8 Hz, 1H), 4.76 - 4.59
(m, 1H), 3.90 (s, 3H), 2.31 (s,
3H), 2.06 (s, 3H), 1.36 (d, J =
6.4 Hz, 3H), 1.29 (d, J = 7.2

Hz, 3H) -

'3C NMR (101 MHz, CDCl;) &
172.17,170.21 , 162.97 ,
160.29 , 157.37 (d, J = 238.8
Hz), 154.09 (d, J = 2.1 Hz),
145.64 , 144.02 , 142.48 ,
137.97 , 134.24 , 129.23 ,
126.87 ,117.13(d, J = 7.9
Hz), 115.66 (d, J = 23.1 Hz),
109.55 , 89.56 , 82.06 , 74.25 ,
56.15,48.20,21.11 , 20.83 ,
18.16 , 14.83 »

'F NMR (376 MHz, CDCl5) &
-123.35 o

254

HRMS-ESI
(m/z)
([M+H]")
C23H39F,N,04
FTE{E
559.1892 ;
E5{H559.1891

'H NMR (400 MHz, CDCl5) &
8.30 - 8.16 (m, 2H), 7.41 - 7.30
(m, 2H), 7.01 (t, J = 8.6 Hz,
2H), 6.94 (d, J = 5.4 Hz, 1H),
6.89 - 6.79 (m, 2H), 6.81 - 6.69
(m, 2H), 5.81 - 5.64 (m, 2H),
5.32-5.18 (m, 1H), 5.10 (d, J
= 5.1 Hz, 1H), 4.66 (p, J = 7.3
Hz, 1H), 3.90 (s, 3H), 2.06 (s,
3H), 1.37 (d, J = 6.4 Hz, 3H),
1.30 (d, J = 7.2 Hz, 3H) «

'F NMR (376 MHz, CDCl;) &
-113.53, -122.83 -

253




2016272838

* R
Copd 1R (em) | HAE O - Bes R
"H NMR (400 MHz, CDCl3) &
8.30 (d, J = 7.8 Hz, 1H), 8.22
(d, J = 5.4 Hz, 1H), 7.39 (d, J
= 7.6 Hz, 1H), 7.26 - 7.21 (m,
1H), 7.15 (t, J = 8.0 Hz, 2H),
6.93 - 6.80 (m, 6H), 5.75 - 5.70
(m, 2H), 5.69 (d, J = 4.6 Hz,
HRMS-ESI | 1H), 5.43 - 5.36 (m, 1H), 4.68
(m/z) (p, J = 7.2 Hz, 1H), 3.90 (d, J
((M+H]") = 6.0 Hz, 6H), 2.06 (s, 3H),
Cy9H33N200Et | 1.34 (d, J = 6.5 Hz, 3H), 1.30
255 HiH (d, J = 7.1 Hz, 3H) -
553.2181 ; &
B il 3C NMR (101 MHz, CDCl3) 6
553.2183 - 172.11, 170.21, 162.92,

160.25, 157.93, 156.67,
145.64, 143.96, 142.63,
129.26, 129.09, 127.86,
125.54, 120.84, 115.66,
110.20, 109.49, 89.59, 74.92,
73.12, 56.14, 55.47, 48.21,
20.84, 18.27, 15.04 -

254




2016272838

Wl | Rem | ma CH g R
'"H NMR (400 MHz, CDCl;) &
8.29 (d, J = 7.7 Hz, 1H), 8.22
(d,J = 5.4 Hz, 1H), 7.37 - 7.31
(m, 1H), 7.16 (t, J = 7.9 Hz,
2H), 6.92 (d, J = 5.4 Hz, 1H),
6.86 (t, J = 7.3 Hz, 1H), 6.80
(d, J = 8.1 Hz, 2H), 6.59 (ddd,
J=10.5,9.5,2.2 Hz, 2H), 5.75
- 5.71 (m, 2H), 5.61 (d, J = 4.7
Hz, 1H), 5.40 - 5.32 (m, 1H),
) 4.69 (p, J = 7.3 Hz, 1H), 3.90
HR(I\:SZ)ESI (s, 6H), 2.06 (s, 3H), 1.35 -
(IMAH]) 1.28 (m, 6H) -
256 cngg?éogqu 13C NMR (101 MHz, CDCl3) &
5712086 - 172.06, 170.21, 163.39 (d, J =
29865 B 1 946.1 Hz), 162.93, 160.27,
Ay 157.85 (d, J = 9.7 Hz), 157.69,
571.2095 o

145.64, 143.99, 142.57,
129.31, 129.04 (d, J = 10.1
Hz), 121.30 (d, J = 3.2 Hz),

121.02, 115.62, 109.52, 107.37

(d, J = 21.2 Hz), 98.67 (d, J =

25.8 Hz), 89.58, 74.54, 72.98,
56.15, 55.78, 48.18, 20.83,

18.26, 15.11 »

'"F NMR (376 MHz, CDCl;) &
-111.31 (s, 1F) »

255




2016272838

‘Cmpd.
No.

IR (cm’l)

IS
e

NMR
(lH . IBC—EﬁlgF)

257

HRMS-ESI
(m/z)
([M+H]")
C30H3sN,O55T
HiE
551.2388 ; &
ES{ES551.2394

'"H NMR (400 MHz, CDCl3) &
8.27 (d, J = 7.7 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.27 (4, J
= 7.6 Hz, 2H), 7.10 (d, J = 7.7
Hz, 2H), 6.97 - 6.91 (m, 3H),
6.80 - 6.68 (m, 2H), 5.72 (d, J
= 2.5 Hz, 2H), 5.30 - 5.21 (m,
1H), 5.13 (d, J = 5.1 Hz, 1H),
4.66 (p, J = 7.3 Hz, 1H), 3.89
(s, 3H), 2.30 (s, 3H), 2.20 (s,
3H), 1.37 (d, J = 6.4 Hz, 3H),
1.28 (d, J = 7.3 Hz, 3H) »

3C NMR (101 MHz, CDCl3) &

172.19, 170.16, 162.94,
160.26, 155.85, 145.64,
143.96, 142.55, 137.69,
134.70, 130.26, 129.72,
129.11, 126.90, 115.86,

109.53, 89.52, 81.30, 74.34,

56.13, 48.16, 21.08, 20.80,
20.38, 18.19, 15.01 -

258

HRMS-ESI
(m/z)
([M+H]")
C29H33N,005T
H{E
553.2181 : &
Ei{E
553.2187 -

'"H NMR (400 MHz, CDCls) &
8.28 (d, J = 7.9 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.23 (1, J
= 7.9 Hz, 1H), 7.20 - 7.14 (m,
2H), 6.99 (d, J = 7.7 Hz, 1H),
6.95 - 6.91 (m, 2H), 6.90 - 6.78
(m, 4H), 5.75 - 5.70 (m, 2H),
5.26 (dt, J = 11.4, 5.7 Hz, 1H),
5.19 (d, J = 5.0 Hz, 1H), 4.67
(p, J = 7.2 Hz, 1H), 3.90 (s,
3H), 3.76 (d, J = 6.6 Hz, 3H),
2.06 (s, 3H), 1.39(d, J = 6.4
Hz, 3H), 1.28 (d, J = 7.2 Hz,
3H) -

3C NMR (101 MHz, CDCl;) §
172.24, 170.22, 162.97,
160.27, 159.78, 157.98,
145.67, 144.00, 142.50,
139.30, 129.54, 129.33,
121.19, 119.35, 115.99,
113.51, 112.48, 109.54, 89.56,
81.17, 74.33, 56.15, 55.20,
48.16,20.84, 18.17, 14.96 -

256




2016272838

T [wen | mm e
'"H NMR (300 MHz, CDCl;) &
8.25 (1, J = 7.0 Hz, 2H), 7.38
(dd, J = 8.5, 5.9 Hz, 1H), 7.21
-7.13 (m, 2H), 6.93 (d, J = 5.4
Hz, 1H), 6.92 - 6.79 (m, 3H),
6.77 - 6.71 (m, 2H), 5.76 - 5.68
(m, 2H), 5.39 (d, J = 5.0 Hz,
1H), 5.26 - 5.15 (m, 1H), 4.66
(p, J = 7.2 Hz, 1H), 3.90 (s,
3H), 2.51 (s, 3H), 2.06 (s, 3H),
1.43 (d, J = 6.4 Hz, 3H), 1.23
HRMS-ESI
() d, J = 7.2 Hz, 3H) -
M+ |
CyoHa,FN,0q | °C NMR (101 MHz, CDCl3) &
259 s | 172.31,170.23, 162.98, 162.17
5552137 g5 | (4 J = 246.4 Hz), 160.29,

n 157.73, 145.65, 144.04,

B fE 142.39, 137.90 (d, J = 7.9 Hz),
555.2146

131.54 (d, J = 3.0 Hz), 129.41,
128.68 (d, J = 8.5 Hz), 121.29,
117.15 (d, J = 21.2 Hz),
115.75, 113.22 (d, J = 21.2
Hz), 109.57, 89.56, 77.76,
73.35, 56.16, 48.11, 20.84,
19.29 (d, J = 1.1 Hz), 18.03,
14.86 o

'*F NMR (376 MHz, CDCl;) &
-114.90 -

257




2016272838

CIIInOp.d. IR (Cm-l) g8 (lH ‘I\g\él_;zm};)
'"H NMR (300 MHz, CDCl;) &
8.28 (d, J = 7.9 Hz, 1H), 8.24
(d, J = 5.4 Hz, 1H), 7.49 (dd, J
= 8.8, 6.1 Hz, 1H), 7.24 - 7.15
(m, 2H), 7.14 - 7.09 (m, 1H),
6.97 - 6.87 (m, 3H), 6.82 - 6.76
(m, 2H), 5.76 - 5.70 (m, 2H),
5.63 (d, J = 5.4 Hz, 1H), 5.41 -
5.31 (m, 1H), 4.70 (p, J = 7.2
Hz, 1H), 3.90 (s, 3H), 2.06 (s,
HRMS-ESI | 3H), 1.41 (d, J = 6.4 Hz, 3H),
(m/z) 1.31 (d, J = 7.2 Hz, 3H) -
(IM+H]")
260 CasHysCIFN, | 1C NMR (101 MHz, CDCl;) 8
Osst&EfE |171.96, 170.22, 162.94, 162.06
575.1591 ; & (d, J = 251.0 Hz), 160.29,
B i 157.12, 145.64, 144.03,
575 1596 o 142.45, 133.97 (d, J = 10.2

Hz), 131.24 (d, J = 3.5 Hz),
130.03 (d, J = 8.9 Hz), 129.52,
121.51, 116.69 (d, J = 24.7
Hz), 115.56, 114.80 (d, J =
21.2 Hz), 109.57, 89.55, 76.67,
72.95, 56.16, 48.13, 20.84,
18.16, 15.62 -

F NMR (376 MHz, CDCl3) &

-111.30 -

258



2016272838

? R
Sl [ memt | wm Ch - egE)

'"H NMR (400 MHz, CDCl;) &

8.29 (d, J = 7.8 Hz, 1H), 8.25

(d,J = 5.4 Hz, 1H), 7.31 (t, J

= 7.7 Hz, 1H), 7.22 - 7.15 (m,

2H), 6.93 (d, J = 5.4 Hz, 1H),

6.87 (ddd, J =17.3, 7.4, 4.4

Hz, 5H), 5.76 - 5.70 (m, 2H),

5.50 (d, J = 5.6 Hz, 1H), 5.38

(p, J = 6.2 Hz, 1H), 4.68 (p, J

= 7.2 Hz, 1H), 3.90 (s, 3H),
2.30 (s, 3H), 2.06 (s, 3H), 1.40

HRMS-ESI | (d, J = 6.4 Hz, 3H), 1.30 (d, J

(m/z) = 7.2 Hz, 3H) »
([M+H]")
261 C2oH32FN205 | 13¢ NMR (101 MHz, CDCl3) &
AT HL{H 172.01, 170.23, 162.91,

555.2137 : T | 160.27, 160.25 (d, J = 245.8

Ll Hz), 157.41, 145.65, 143.99,
5552145 - | 142.56, 140.44 (d, J = 8.0 Hz),

129.41, 128.26 (d, J = 4.2 Hz),
125.32 (d, J = 3.0 Hz), 121.39
(d, J = 13.3 Hz), 121.29,
115.67 (d, J = 21.6 Hz),
115.61, 109.52, 89.57, 74.35,
73.10, 56.15, 48.14, 21.05 (d, J
= 1.3 Hz), 20.84, 18.20,
15.84 o

'F NMR (376 MHz, CDCl;) &
-119.14 -

259



2016272838

*Cmpd.
No.

IR (cm™)

pic)
faim

NMR

262

HRMS-ESI
(m/z)
([M+H]")
C32H33N2 085t
=R
573.2231: &
Es{E
573.2238 -

"H NMR (400 MHz, CDCl;) &
8.43 (d, J = 8.5 Hz, 1H), 8.27
(d, J = 7.9 Hz, 1H), 8.25 (d, J
= 5.4 Hz, 1H), 7.89 (d, J = 8.0
Hz, 1H), 7.79 (d, J = 8.2 Hz,
1H), 7.63 (dd, J = 11.1, 4.1
Hz, 2H), 7.53 (t, J = 7.1 Hz,
1H), 7.45 - 7.38 (m, 1H), 7.15
-7.08 (m, 2H), 6.93 (d, J = 5.4
Hz, 1H), 6.84 (t, J = 7.4 Hz,
1H), 6.82 - 6.77 (m, 2H), 6.12
(d, J = 4.1 Hz, 1H), 5.75 - 5.69
(m, 2H), 5.49 - 5.41 (m, 1H),
4.67 (p, J = 7.2 Hz, 1H), 3.90
(s, 3H), 2.06 (s, 3H), 1.42 (d, J
= 6.5 Hz, 3H), 1.14 (d, J = 7.2
Hz, 3H) -

3C NMR (101 MHz, CDCls) &

172.73, 170.24, 163.00,
160.30, 158.04, 145.66,
144.05, 142.46, 133.73,
133.05, 130.59, 129.36,
128.98, 128.64, 126.82,
125.84, 125.46, 124.71,
122.94,121.09, 115.69,

109.56, 89.59, 77.50, 73.92,

56.16, 48.11, 20.85, 17.93,

14.33 -

260




2016272838

CI:InOp.d. IR (cm™) g5 ('H \I\llzlf\élgzwl:)
'"H NMR (400 MHz, CDCl3) §
8.26 (d, J = 7.8 Hz, 1H), 8.23
(d, J = 5.4 Hz, 1H), 7.86 (s,
1H), 7.80 (dd, J = 8.5, 6.2 Hz,
3H), 7.54 (dd, J = 8.5, 1.6 Hz,
1H), 7.49 - 7.44 (m, 2H), 7.18
-7.12 (m, 2H), 6.92 (d, J = 5.4
Hz, 1H), 6.86 (dd, J = 10.9,
(m/z) 2H), 5.42 - 5.34 (m, 2H), 4.67
([M+H]+) (p, J = 7.2 Hz, 1H), 3.90 (s,
CsoHasN,043F | 3H), 2.05 (5, 3H), 1.43 (d, J =
263 o 6.2 Hz, 3H), 1.23 (d, J = 7.2
573.2231 ; f Hz, 3H) -
e '3C NMR (101 MHz, CDCl;) &
573.2236 o

172.27,170.22, 162.96,
160.27, 157.99, 145.66,
144.01, 142.48, 135.18,
133.17, 133.10, 129.36,
128.44, 127.94, 127.72,
126.29, 126.17, 124.38,
121.24, 116.08, 109.54, 89.57,
81.46, 74.38, 56.16, 48.15,
20.85,18.16, 14.98 -

261




2016272838

Cmpd.
No.

IR (cm™)

pich
il

NMR
(lH . lBCnggF)

264

HRMS-ESI
(m/z)
([M+H]")
C39H32FN>O5
T EAE
567.2137 ; &
s
567.2148 -

"H NMR (400 MHz, CDCl3) &
8.50 (d, J = 5.5 Hz, 1H), 8.27
(d, J = 5.4 Hz, 1H), 7.35 (t, J
= 7.6 Hz, 1H), 7.19 - 7.13 (m,
2H), 6.98 (d, J = 5.5 Hz, 1H),
6.87 (t, J = 7.3 Hz, 1H), 6.84 -
6.78 (m, 2H), 6.63 - 6.55 (m,
2H), 6.09 (ddt, J = 17.2, 10.4,
5.1 Hz, 1H), 5.65 (d, J = 4.6
Hz, 1H), 5.47 (ddd, J = 17.3,
3.0, 1.5 Hz, 1H), 5.42 - 5.32
(m, 2H), 4.72 - 4.63 (m, 1H),
4.61 (d, J = 5.0 Hz, 2H), 3.90
(s, 3H), 2.39 (s, 3H), 1.35 -
1.29 (m, 6H) -

3C NMR (101 MHz, CDCl3) &
171.94, 168.86, 163.21 (d, J =
246.3 Hz), 162.34, 159.44,

157.65, 156.74 (d, J = 10.0

Hz), 146.62, 141.58, 137.49,
132.40, 129.31, 129.21 (d, J =
10.2 Hz), 121.48 (d, J = 3.2

Hz), 121.03, 117.97, 115.64,
109.71, 107.60 (d, J = 21.4
Hz), 99.80 (d, J = 25.8 Hz),
74.56, 73.01, 69.22, 56.26,
47.97,20.73, 18.50, 15.24 -

YF NMR (376 MHz, CDCl3) &
-111.31 »

265

HRMS-ESI
(m/z)
([M+H]")
C29H32FN2O4
T E A
555.2137 s &
s {E
555.2143 -

"H NMR (400 MHz, CDCl3) &
8.50 (d, J = 5.8 Hz, 1H), 8.28
(d, J = 5.1 Hz, 1H), 7.33 (dd, J
6.9 Hz, 1H), 7.17 (dd, J
7.5 Hz, 2H), 6.98 (d, J =
5.4 Hz, 1H), 6.87 (t,J = 7.3

Hz, 1H), 6.81 (d, J = 7.9 Hz,

2H), 6.62 - 6.53 (m, 2H), 5.61
(d, J = 4.5 Hz, 1H), 5.43 - 5.35
(m, 1H), 4.68 (p, J = 7.2 Hz,

1H), 4.09 (tt, J = 8.1, 4.1 Hz,

2H), 3.90 (s, 3H), 2.39 (s, 3H),
1.49 (t, J = 7.0 Hz, 3H), 1.32

(d, J = 6.8 Hz, 6H) -

8.3,
8.5,

'"F NMR (376 MHz, CDCls3) &
-111.56 «

262
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Tt [ty [ mm o
'H NMR (400 MHz, CDCl;) &
8.50 (d, J = 6.6 Hz, 1H), 8.28
(d, J = 5.4 Hz, 1H), 7.38 (dd, J
=9.2,6.7 Hz, 1H), 7.12 (d, J =
1.7 Hz, 1H), 6.98 (d, J = 5.5
Hz, 1H), 6.81 - 6.76 (m, 1H),
6.61 (ddd, J = 10.8, 5.5, 2.3
Hz, 2H), 6.55 (d, J = 8.4 Hz,
1H), 5.63 (d, J = 4.4 Hz, 1H),
5.42-5.35 (m, 1H), 4.72 - 4.64
(m, 1H), 3.90 (s, 3H), 3.88 (s,
3H), 2.39 (s, 3H), 2.19 (s, 3H),
HR(“’/Inf’Z')ESI 1.35 (d, J = 6.5 Hz, 3H), 1.33
(IM+H]") (d, J = 7.2 Hz, 3H) -
Ca9H3iCIFN; | |
266 05t B 1 C NMR (101 MHz, CDCl;) &
$89.1747 : 171.95, 168.85, 163.47 (d, J =
. “ | 246.5 Hz), 159.42, 162.34,
A 157.82 (d, J = 9.7 Hz), 150.89,
589.1749 - 146.60, 141.58, 137.48,

131.22, 130.67, 129.17 (d, J =
10.1 Hz), 127.84, 122.93,
120.74 (d, J = 3.4 Hz), 114.38,
109.67, 107.46 (d, J = 21.3
Hz), 98.64 (d, J = 25.9 Hz),
75.32, 73.02, 56.25, 55.78,
47.97, 20.71, 20.20, 18.44,
14.99

'"”F NMR (376 MHz, CDCl5) &

-110.97 (d, J = 2.0 Hz) -

263
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) NMR
WPd | IR (em™) HE ('H - BCHF)

'"H NMR (400 MHz, CDCl3) &

8.41 (d, J = 6.8 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.41 (dd, J
=9.4, 6.2 Hz, 1H), 7.17 (dd, J
= 8.5, 7.5 Hz, 2H), 6.98 (d, J =

5.5 Hz, 1H), 6.90 (tt, J = 7.5,

3.9 Hz, 3H), 6.78 (d, J = 8.0

Hz, 2H), 5.43 (d, J = 3.9 Hz,

1H), 5.23 (qd, J = 6.5, 4.0 Hz,

1H), 4.65 (p, J = 7.2 Hz, 1H),
3.90 (s, 3H), 2.44 (s, 3H), 2.38

HR(I\:SZ')ESI (s, 3H), 1.32 (d, J = 6.6 Hz,

(M+H]) | 3H) 1.28(d,J = 7.2 Hz, 3H) -

C29H30FN2O9 | 5
267 =l C NMR (101 MHz, CDCls) &
569.1930 ; T 172.13, 169.16, 168.84,
' 162.39, 162.31 (d, J = 248.8
B e Hz), 159.45, 157.63, 148.71
569.1951 o

(d, J = 10.9 Hz), 146.58,
141.52, 137.52, 129.46, 129:05
(d, J = 9.4 Hz), 125.46 (d, J =

3.6 Hz), 121.41, 115.63,
113.49 (d, J = 21.2 Hz), 110.65

(d, J = 24.6 Hz), 109.74,

75.35, 72.75, 56.26, 47.94,
21.01, 20.72, 18.26, 13.95 =

F NMR (376 MHz, CDCl3) &
-111.42 -

264
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: M
Tt ey [ mn o s

'H NMR (400 MHz, CDCl3) &

8.50 (d, J = 6.4 Hz, 1H), 8.28
(d,J = 5.4 Hz, 1H), 7.33 (dd, J

= 8.3, 6.8 Hz, 1H), 7.20 - 7.13

(m, 2H), 6.98 (d, J = 5.5 Hz,

1H), 6.87 (t, J = 7.3 Hz, 1H),

6.83 - 6.79 (m, 2H), 6.62 - 6.53

(m, 2H), 5.62 (d, J = 4.6 Hz,

1H), 5.41 - 5.33 (m, 1H), 4.67

(p, J = 7.2 Hz, 1H), 3.98 (t, J

= 6.4 Hz, 2H), 3.90 (s, 3H),

HRMS-ESI | 2.39 (s, 3H), 1.95 - 1.85 (m,

(m/z) 2H), 1.32 (t, J = 7.0 Hz, 6H),

([M+H]") 1.10 (t, J = 7.4 Hz, 3H) «
C30H34FN;,03

268 HEE '¥C NMR (101 MHz, CDCl;) §
569.2294 ; FT | 171.95, 168.86, 163.31 (d, J =

B i 246.0 Hz), 162.33, 159.43,
569.2289 « | 157.73,157.24 (d, J = 9.8 Hz),

146.62, 141.59, 137.48,
129.30, 129.00 (d, J = 10.2
Hz), 121.22 (d, J = 3.2 Hz),

120.97, 115.59, 109.69, 107.15
(d, J = 21.3 Hz), 99.21 (d, J =
25.7 Hz), 74.62, 73.06, 69.99,
56.25, 47.96, 22.49, 20.72,
18.51, 15.18, 10.68 o

'F NMR (376 MHz, CDCl3) &
-111.49 -

265
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WP | IR (em) HE (‘H ~I\‘I3l\él:ﬁ'91~“)
"H NMR (400 MHz, CDCl3) &
8.52 (d, J = 5.5 Hz, 1H), 8.26
(d, J = 5.4 Hz, 1H), 7.24 (s,
1H), 7.18 - 7.12 (m, 2H), 6.97
(d, J = 5.5 Hz, 1H), 6.84 (dd, J
= 14.9, 7.6 Hz, 3H), 6.70 (d, J
= 6.4 Hz, 2H), 5.63 (d, J = 4.5
HRMS-ESI HZ, IH), 5.40 - 5.33 (m, IH),
(m/2) 4.67 (p, J = 7.2 Hz, 1H), 3.89
([M+H]+) (S, 3H), 3.89 (S, 3H), 2.39 (S,
CaoHi3N,045} | 3H), 231 (s, 3H), 132 (d, J =
269 oy 6.5 Hz, 3H), 1.30 (d, J = 7.2
Lo Hz, 3H) -
537.2231: &
RIE '3C NMR (101 MHz, CDCls) &
537.2220 ©

172.02, 168.85, 162.32,
159.41, 157.97, 156.57,
146.60, 141.65, 139.16,
137.46, 129.23, 127.70,
122.40, 121.51, 120.73,
115.65, 111.09, 109.64, 74.86,
73.22, 56.24, 55.40, 48.01,
21.56, 20.73, 18.47, 14.97 -

266
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y NMR
CI:]nop.d- IR (cm™) B8 ('H » BC:®'F)
'"H NMR (400 MHz, CDCl;) &
8.50 (d, J = 5.6 Hz, 1H), 8.26
(d, J = 5.4 Hz, 1H), 7.34 (dd, J
= 8.4, 6.8 Hz, 1H), 7.20 - 7.13
(m, 2H), 6.97 (d, J = 5.5 Hz,
1H), 6.87 (t, J = 7.3 Hz, 1H),
6.83 - 6.78 (m, 2H), 6.63 - 6.55
(m, 2H), 5.61 (d, J = 4.7 Hz,
1H), 5.39 - 5.31 (m, 1H), 4.68
(p, J = 7.2 Hz, 1H), 3.89 (s,
HRMS-ESI | 6H), 2.39 (s, 3H), 1.34 - 1.28
(m/z) (m, 6H) -
([M+H]")
270 CasH30FN,0g | 13C NMR (101 MHz, CDCl3) &
SRR 171.95, 168.85, 163.38 (d, J =
541.1981 ; FT | 246.3 Hz), 162.34, 159.44,
B fill 157.84 (d, J = 9.8 Hz), 157.69,
541.1987 - 146.61, 141.57, 137.49,

129.31, 129.05 (d, J = 10.1
Hz), 121.27 (d, J = 3.3 Hz),
121.02, 115.63, 109.70, 107.36
(d, J = 21.4 Hz), 98.66 (d, J =
25.8 Hz), 74.52, 73.01, 56.25,
55.77, 47.97, 20.72, 18.45,
15.10 o

'F NMR (376 MHz, CDCI5) &

-111.28 -

267
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WPt | IR (em™) i ('H \I\g\(d:%‘z“’F)
"H NMR (400 MHz, CDCl3) &
8.50 (d, J = 5.4 Hz, 1H), 8.27
(d, J = 5.4 Hz, 1H), 7.36 - 7.31
(m, 1H), 7.00 - 6.93 (m, 3H),
6.70 (t, J = 5.7 Hz, 2H), 6.62 -
6.55 (m, 2H), 5.56 (d, J = 4.7
Hz, 1H), 5.37 - 5.30 (m, 1H),
4.67 (p, J = 7.2 Hz, 1H), 3.90
(s, 3H), 3.88 (s, 3H), 2.39 (s,
HrMS.Es] | 3H) 2:21 (s, 3H), 1.33 - 1.28
(m/z) (m, 6H) -
([IM+H]") 13
C,oH3,FN,05 C NMR (101 MHz, CDCl3) &
271 =t B (i 171.97, 168.85, 163.34 (d, J =
5550137 : 7 | 246.0 Hz), 162.33, 159.44,
L 157.85 (d, J = 9.7 Hz), 155.58,
3L 146.61, 141.59, 137.49,
5552136 < | 130.22, 129.76, 129.07 (d, J =

10.1 Hz), 121.46 (d, J = 3.0
Hz), 115.48, 109.68, 107.33 (d,
J =21.4 Hz), 98.63 (d, J =
25.9 Hz), 74.66, 73.04, 56.25,
55.75, 47.96, 20.72, 20.42,

18.46, 15.11 ¢

YF NMR (376 MHz, CDCl3) &
-111.44 -

268
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N IR (em™) "R ('H ~I\‘I3I\2[:};,Q‘9F)

'"H NMR (400 MHz, CDCl5) &

8.50 (d, J = 5.6 Hz, 1H), 8.28
(d, J = 5.4 Hz, 1H), 7.34 (dd, J
=9.2,6.7 Hz, 1H), 7.17 (dd, J
= 8.5, 7.5 Hz, 2H), 6.98 (d, J =

5.5 Hz, 1H), 6.90 - 6.81 (m,
3H), 6.59 - 6.53 (m, 2H), 5.66
(d,J = 4.6 Hz, 1H), 5.44 - 5.37

(m, 1H), 4.68 (p, J = 7.1 Hz,
1H), 3.90 (s, 3H), 3.88 (d, J =
7.0 Hz, 2H), 2.39 (s, 3H), 1.36
HR(I\”SZ')ESI - 1.26 (m, 7H), 0.71 - 0.64 (m,
(M+H]") | 2H): 0.40 (¢, J = 4.7 Hz, 2H) -

C31H34FN;Og | |,

272 = C NMR (101 MHz, CDCls) 8
581.2204 ; g7 | 171.93, 168.85, 163.27 (d, J =

' 246.3 Hz), 162.33, 159.44,
e 157.71, 157.13 (d, J = 9.9 Hz),

581.2296 «

146.62, 141.60, 137.49,
129.29, 129.13 (d, J = 10.2
Hz), 121.35 (d, J = 3.1 Hz),

120.95, 115.61, 109.69, 107.23

(d, J = 21.3 Hz), 99.37 (d, J =

25.8 Hz), 74.52, 73.11, 72.95,
56.25, 47.98, 20.72, 18.55,
15.31, 10.08, 3.26, 3.12 «

'F NMR (376 MHz, CDCl3) &
-111.49 -

269
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Copd- IR (em) | HE (O - B e
"H NMR (400 MHz, CDCl;) &
8.46 (d, J = 7.3 Hz, 1H), 8.29
(d, J = 5.4 Hz, 1H), 7.38 (dd, J
= 8.6, 6.6 Hz, 1H), 7.21 - 7.14
(m, 2H), 6.99 (d, J = 5.5 Hz,
1H), 6.88 (t, J = 7.4 Hz, 1H),
6.82 - 6.77 (m, 2H), 6.67 (td, J
= 8.3, 2.3 Hz, 1H), 6.59 (dd, J
=10.2, 2.3 Hz, 1H), 6.23 (tt, J
= 54.8, 4.0 Hz, 1H), 5.60 (d, J
= 4.3 Hz, 1H), 5.40 - 5.32 (m,
1H), 4.66 (p, J = 7.2 Hz, 1H),
4.31 - 4.17 (m, 2H), 3.90 (s,
HRMS-ESI | 3H), 2.39 (s, 3H), 1.33 (d, J =
(m/z) 3.8 Hz, 3H), 1.31 (d, J = 4.4
([M+H]") Hz, 3H) -
C29Hj30F3N,054
273 HEE 13C NMR (101 MHz, CDCl3) &
591.1949 ; B | 171.96, 168.87, 163.12 (d, J =
B8 il 247.7 Hz), 162.36, 159.46,
501.1943 o 157.56, 155.60 (d, J = 9.7 Hz),

146.63, 141.54, 137.51, 129.58
(d, J = 9.9 Hz), 129.39, 121.84
(d, J = 3.5 Hz), 121.23,
115.62, 109.74, 108.83 (d, J =
21.1 Hz), 99.64 (d, J = 26.1
Hz), 74.60, 72.81, 68.12 -
66.92 (m), 56.27, 47.93, 20.71,
18.42, 14.85 o

"F NMR (376 MHz, CDCls) §
-110.59, -124.95 (d, J = 296.7
Hz), -125.92 (d, J = 296.7

Hz)

270
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C;Inop.d. IR (cm™) B& ('H ‘I\II?/(I:%ZWF)
'"H NMR (400 MHz, CDCl5) &
8.52 (d, J = 4.2 Hz, 1H), 8.27
(d,J =5.4 Hz, 1H), 7.24 (d, J
= 7.7 Hz, 1H), 6.96 (dd, J =
10.9, 7.0 Hz, 3H), 6.75 - 6.66
(m, 4H), 5.58 (d, J = 4.5 Hz,
1H), 5.41 - 5.31 (m, 1H), 4.67
HRMS-ESI (p, J = 7.2 Hz, 1H), 3.90 (s,
(m/z) 3H), 3.87 (s, 3H), 2.39 (s, 3H),
(IM+H]") | 2.30 (s, 3H), 2.20 (s, 3H), 1.34
C30H3sN, O35t - 1.27 (m, 6H) -
274 =R
551.2388 ; £ | ’C NMR (101 MHz, CDCl;) &
Bl 172.04, 168.87, 162.32,
551.2384 » 159.42, 156.59, 155.86,
146.60, 141.66, 139.07,
137.47, 129.89, 129.69,
127.72, 122.60, 121.50,
115.50, 111.07, 109.64, 74.99,
73.26, 56.24, 55.38, 48.02,
21.56, 20.72, 20.41, 18.48,
14.97 »
'H NMR (400 MHz, CDCl;) &
8.49 (d, J = 6.7 Hz, 1H), 8.27
(d, J = 5.4 Hz, 1H), 7.48 (dd, J
= 8.7, 6.5 Hz, 1H), 7.44 - 7.38
(m, 2H), 7.24 - 7.15 (m, 3H),
HRMS-ESI | 7.12 - 7.06 (m, 2H), 6.98 (d, J
(m/z) = 5.5 Hz, 1H), 6.93 - 6.84 (m,
(IM+H]") | 3H), 6.71 (td, J = 8.3, 2.5 Hz,
C31H34FN;0g 1H), 6.48 (dd, J = 10.1, 2.5
275 o Hz, 1H), 5.72 (d, J = 5.0 Hz,
603.2137 ; ff | 1H), 5.52 - 5.44 (m, 1H), 4.71
B4 (p, J = 7.2 Hz, 1H), 3.89 (s,
6032133 » | 3H), 2.39 (s, 3H), 1.40 (d, J =
6.4 Hz, 3H), 1.34 (d, J = 7.2
Hz, 3H) -
'F NMR (376 MHz, CDCl;) &
-110.73 »
ESIMS m/z
276 336 ([M+H]")
ESIMS m/z
254
271 ([M-OCH,cPr
1N
278 ESIMS m/z

356 (IM+H]")

271
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* NMR
Clglop.d' IR (cm™) B ('H - BCEF)
ESIMS m/z
279 340 ([M+H]")
ESIMS m/z
280 312 ([M+H])
281 ESIMS m/z+
312 ([M+H]H)
"H NMR (400 MHz, CDCl3) &
7.31 (dd, J = 8.5, 6.7 Hz, 1H),
6.69 (td, J = 8.3, 2.4 Hz, 1H),
6.60 (dd, J = 10.8, 2.4 Hz, 1H),
5.85 (tt, J = 55.4, 4.1 Hz, 1H),
5.22 - 5.12 (m, 1H), 5.01 (d, J
= 8.2 Hz, 1H), 4.84 (d, J= 5.0
ESIMS m/z | 'y, 1H), 4.25 (t,J= 7.5 Hz,
282 458 1H), 3.82 (s, 3H), 3.64 - 3.50
(IM+Na]") | () 2H), 1.44 (s, 9H), 1.24 -
1.17 (m, 6H)
"F NMR (471 MHz, CDCl3) &
“-111.01 (dd, J = 16.7, 7.9 Hz),
-124.47 - 125.21 (m), -125.21 -
125.96 (m) -
"H NMR (400 MHz, CDCl;) &
7.34 (dd, J = 8.3, 7.0 Hz, 1H),
6.66 (td, J = 8.3, 2.3 Hz, 1H),
6.57 (dd, J = 10.9, 2.3 Hz, 1H),
5.14 (p, J = 6.3 Hz, 1H), 5.04
(d, J= 6.4 Hz, 1H), 4.78 (d, J
= 5.5 Hz, 1H), 4.29 - 4.17 (m,
ESIMS m/z | 1H), 3.81 (s, 3H), 3.18 (qd, J =
283 448 10.3, 6.8 Hz, 2H), 1.43 (s, 9H),
([M+Na]™) 1.24 (d, J = 6.4 Hz, 3H), 1.18

(d, J=17.2 Hz, 3H), 1.06 - 0.95
(m, 1H), 0.54 - 0.41 (m, 2H),
0.12 (dqd, J = 14.0, 9.3, 4.7

Hz, 2H) -

"F NMR (376 MHz, CDCl5) &
-112.12 (s) »

272
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No.

"Cmpd.

IR (cm™)

i
il

NMR
(IH . l3C_EjZ]9F)

284

ESIMS m/z
478
([M+Na]")

"H NMR (400 MHz, CDCl;) §
7.26 - 7.21 (m, 1H), 6.65 (td, J
= 8.3, 2.4 Hz, 1H), 6.60 (dd, J
=10.8, 2.4 Hz, 1H), 6.23 (d, J
= 4.2 Hz, 1H), 5.36 - 5.28 (m,
1H), 5.05 (d, J = 7.4 Hz, 1H),
4.33 - 4.20 (m, 1H), 3.84 (s,
3H), 1.44 (s, 9H), 1.29 (d, J =
7.2 Hz, 3H), 1.24 (s, 9H), 1.19
(d, J = 6.5 Hz, 3H) -

'F NMR (376 MHz, CDCl;) &
-111.22 (s)

285

ESIMS m/z
462
([M+Na]™)

TH NMR (300 MHz, CDCl3) &
7.31 - 7.27 (m, 1H), 6.66 (td, J
= 8.3, 2.4 Hz, 1H), 6.59 (dd, J
=10.8, 2.4 Hz, 1H), 6.26 (d, J
= 4.2 Hz, 1H), 5.37 - 5.27 (m,
1H), 5.04 (d, J = 7.7 Hz, 1H),
4.35-4.21 (m, 1H), 3.83 (s,
3H), 1.68 (ddd, J = 15.2, 7.9,
4.6 Hz, 1H), 1.44 (s, 9H), 1.28
(d, J=17.2 Hz, 3H), 1.18 (d, J
= 6.5 Hz, 3H), 1.08 - 0.84 (m,
4H)

286

ESIMS m/z
434
([M+Na]™)

'"H NMR (400 MHz, CDCl3) &
7.41 - 7.35 (m, 1H), 6.67 (td, J
= 8.3, 2.4 Hz, 1H), 6.60 (dd, J
=10.9, 2.4 Hz, 1H), 5.20 -
5.12 (m, 1H), 5.02 (d, J = 6.6
Hz, 1H), 4.79 (d, J = 5.7 Hz,
1H), 4.31 - 4.19 (m, 1H), 3.83
(s, 3H), 3.19 (ddd, J = 8.8, 6.1,
3.0 Hz, 1H), 1.43 (s, 9H), 1.27
-1.19 (m, 3H), 1.14 (dd, J =
12.7, 6.1 Hz, 3H), 0.69 - 0.62
(m, 1H), 0.56 - 0.42 (m, 2H),
0.36 (dt, J=13.0, 5.6 Hz, 1H)-

'F NMR (376 MHz, CDCl5) &

111,92 (s) o

273

d
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Nt | ®eny | on gy
"H NMR (400 MHz, CDCls) &
7.36 (dd, J = 8.3, 7.0 Hz, 1H),
6.67 (td, J = 8.4, 2.3 Hz, 1H),
6.59 (dd, J=10.9, 2.3 Hz, 1H),
5.13 (dt, J=12.8, 6.4 Hz, 1H),
5.03 (d, J = 5.6 Hz, 1H), 4.84
(d, J= 5.0 Hz, 1H), 4.30 - 4.19
ESIMS m/z (m, 1H), 3.83 (s, 3H), 3.24
287 434 (ddd, J = 8.9, 6.0, 2.8 Hz, 1H),
([M+Na]*) | 1.44 (s,9H), 1.21(d,J=7.2

Hz, 3H), 1.16 (d, J = 6.4 Hz,

3H), 0.67 - 0.60 (m, 1H), 0.57

-0.50 (m, 1H), 0.47 - 0.34 (m,
2H) -

'"F NMR (376 MHz, CDCl3) &
-112.09 (s) -

274




2016272838

Cl?op?d. IR (cm™) =P ('H ‘I\g\él;zwl;)
"H NMR (500 MHz, CDCl;) &
12.12 (s, 1H), 8.43 (d, J= 7.9
Hz, 1H), 7.99 (d, J = 5.2 Hz,
1H), 7.31 (dd, J = 8.5, 6.8 Hz,
1H), 6.87 (d, J = 5.2 Hz, 1H),
6.66 (td, J = 8.3, 2.4 Hz, 1H),
6.59 (dd, J = 10.8, 2.4 Hz, 1H),
5.83 (tt, J = 55.5, 4.1 Hz, 1H),
5.26 - 5.20 (m, 1H), 4.86 (d, J
= 4.8 Hz, 1H), 4.67 (p, J = 7.2
Hz, 1H), 3.94 (s, 3H), 3.81 (s,
3H), 3.62 - 3.50 (m, 2H), 1.40
HRMS-ESI | (d, J=7.2 Hz, 3H), 1.24 (d, J
(m/z) = 6.5 Hz, 3H) -
([M+H]")
C22H26F3N,07 | 1*C NMR (126 MHz, CDCl;) &
288 P EE 171.24, 168.67, 163.50 (d, J =
487.1687 ; Ff | 246.6 Hz), 158.42 (d, J=9.7
B (i Hz), 155.40, 148.76, 140.49,
487.1690. 130.41, 128.90 (d, J=10.1

Hz), 120.72 (d, J = 3.2 Hz),
114.27 (t, J = 241.2 Hz),
109.48, 107.23 (d, J = 21.3
Hz), 98.76 (d, J = 25.8 Hz),
77.76, 73.01, 68.71 (t, J = 28.1
Hz), 56.09, 55.68, 48.00,
18.04, 14.82 o

'F NMR (471 MHz, CDCl;) &

-110.96 (dt, J = 10.7, 7.5 Hz),

-124.47 - 125.22 (m), -125.22 -
125.96 (m) -
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y NMR
WPd | IR (em™) HE ('H - BCwy!'F)
"H NMR (500 MHz, CDCl;) &
12.15 (s, 1H), 8.45 (d, J = 7.8
Hz, 1H), 7.98 (d, J = 5.2 Hz,
1H), 7.34 (dd, J = 8.4, 6.9 Hz,
1H), 6.87 (d, J = 5.2 Hz, 1H),
6.64 (td, J = 8.3, 2.4 Hz, 1H),
6.56 (dd, J=10.9, 2.4 Hz, 1H),
5.24 - 5.18 (m, 1H), 4.80 (d, J
= 5.3 Hz, 1H), 4.65 (p, J = 7.2
Hz, 1H), 3.94 (s, 3H), 3.80 (s,
3H), 3.21 (dd, J = 10.3, 6.7 Hz,
1H), 3.15 (dd, J = 10.2, 6.9 Hz,
HR(I\SZ')ESI 1H), 1.36 (d, J = 7.2 Hz, 3H),
(M | 126 (d T = 6.4 Hz, 3H), 1.03 -
oL FN,O, | 0:95 (m. 1H), 0.51 - 0.40 (m,
289 Sy 2H), 0.16 - 0.05 (m, 2H) -
477.2032 3 5 | 3¢ NMR (126 MHz, CDCL3) 8
B 171.35, 168.62, 163.17 (d, J =
477.2028. 245.6 Hz), 158.46 (d, J=9.7

Hz), 155.36, 148.73, 140.44,
130.50, 129.05 (d, J = 10.0
Hz), 122.41 (d, J = 3.2 Hz),
109.41, 106.95 (d, J = 21.1
Hz), 98.51 (d, J = 25.7 Hz),
75.99, 73.94, 73.55, 56.07,
55.61, 47.98, 18.09, 15.34,
10.63, 3.12, 2.72

'"F NMR (471 MHz, CDCl5) &

-112.03 (dt, J=10.8, 7.6 Hz) -
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TPd | R em™ HE ('H \I\E\gﬁ‘%)

'H NMR (500 MHz, CDCl;) §

12.13 (s, 1H), 8.44 (d, J= 7.9

Hz, 1H), 7.99 (d, J = 5.2 Hz,

1H), 7.24 (dd, J = 8.7, 6.6 Hz,

1H), 6.88 (d, J = 5.2 Hz, 1H),
6.62 - 6.55 (m, 2H), 6.25 (d, J

= 4.1 Hz, 1H), 5.37 (qd, J =

6.5, 4.2 Hz, 1H), 4.68 (p, J =
HRMS-ESI | 7.2 Hz, 1H), 3.95 (s, 3H), 3.84

(m/z) (s, 3H), 1.46 (d, J = 7.2 Hz,

(IM+H]") 3H), 1.23 (s, 9H), 1.21 (d, J =

C25H3,FN,O4 6.6 Hz, 3H) -
290 e B {E

507.2137 ; ¥f | '*C NMR (126 MHz, CDCl;) &
G 176.88, 171.22, 168.67, 163.44
507.2130. | (d, J=246.4 Hz), 157.80 (d, J

= 9.9 Hz), 155.39, 148.77,
140.48, 130.43, 128.41 (d, J =
10.1 Hz), 120.70 (d, J = 3.3
Hz), 109.48, 106.95 (d, J =
21.4 Hz), 98.89 (d, J = 25.8
Hz), 72.17, 70.06, 56.09,
55.79, 47.93, 38.91, 27.11,
18.17, 14.83 »
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* NM
CIIInOp.d- IR (cm™) HE ('H ‘3Cl'{éjZ’9F)
"H NMR (400 MHz, CDCl;) §
12.13 (s, 1H), 8.44 (d,J=17.8
Hz, 1H), 8.00 (d, J = 5.2 Hz,
1H), 7.30 - 7.24 (m, 1H), 6.88
(d, J=5.2 Hz, 1H), 6.59 (t, J =
8.0 Hz, 2H), 6.28 (d, J = 4.2
Hz, 1H), 5.42 - 5.34 (m, 1H),
4.69 (p, J = 7.3 Hz, 1H), 3.95
(s, 3H), 3.83 (s, 3H), 1.68
(ddd, J = 12.7, 8.2, 4.7 Hz,
1H), 1.46 (d, J = 7.2 Hz, 3H),
HRMS-ESI | 1.20 (d, J = 6.5 Hz, 3H), 1.06 -
(m/z) 0.95 (m, 2H), 0.95 - 0.83 (m,
([M+H]") 2H) -
291 C24H23FN,034
T EE 3C NMR (101 MHz, CDCl3) &
491.1824 ; B | 173.42, 171.27, 168.70, 163.47

E#{E5491.1820

(d, J = 246.5 Hz), 157.82 (d, J
= 9.9 Hz), 155.41, 148.80,
140.46, 130.49, 128.77 (d, J =
10.1 Hz), 120.61 (d, J = 3.3
Hz), 109.49, 106.96 (d, J =
21.4 Hz), 98.88 (d, J = 25.8
Hz), 72.02, 70.17, 56.07,
55.79, 47.97, 18.11, 14.91,
12.97, 8.58 -

F NMR (376 MHz, CDCl;) &
-111.11 (s) »
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'Cmpd.
No.

IR (cm™)

i
il

NMR
(lH . ]3c—5ﬁ|9F)

292

HRMS-ESI
(m/z)
(IM+H]")

C23H23FN,04

AT HEE

463.1875; T | 171.59, 168.55, 163.26 (d, J =
Ba {#1463.1873 | 245.8 Hz), 158.24 (d, J = 9.6

"H NMR (400 MHz, CDCl;) §
12.15 (s, 1H), 8.43 (d, J= 7.7
Hz, 1H), 7.98 (d, J = 5.2 Hz,
1H), 7.39 (dd, J = 8.3, 7.0 Hz,
1H), 6.86 (d, J = 5.2 Hz, 1H),
6.66 - 6.57 (m, 2H), 5.24 - 5.15
(m, 1H), 4.82 (d, J = 5.6 Hz,
1H), 4.70 - 4.61 (m, 1H), 3.94
(s, 3H), 3.83 (s, 3H), 3.20
(ddd, J=9.1, 6.1, 3.0 Hz, 1H),
1.39 (d, J = 7.2 Hz, 3H), 1.18
(d, J= 6.5 Hz, 3H), 0.70 - 0.63
(m, 1H), 0.56 - 0.42 (m, 2H),
0.39 - 0.32 (m, 1H) -

>C NMR (101 MHz, CDCls) §

Hz), 155.35, 148.75, 140.38,
130.58, 129.23 (d, J = 10.0
Hz), 122.42 (d, J = 3.2 Hz),
109.40, 106.86 (d, J = 21.1
Hz), 98.86 (d, J = 25.7 Hz),
77.62, 73.37, 56.04, 55.67,
52.37, 47.96, 18.40, 16.14,

6.27, 5.48 -

'F NMR (376 MHz, CDCls) &
-111.84 (s)
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"Cmpd.
No.

IR (cm™)

0

NMR

293

ESIMS m/z
485
([M+Na]")

"H NMR (400 MHz, CDCl3) §
12.15 (s, 1H), 8.45 (d, J=17.9
Hz, 1H), 7.99 (d, J = 5.1 Hz,
1H), 7.36 (dd, J = 8.3, 7.0 Hz,
1H), 6.87 (d, J = 5.2 Hz, 1H),
6.65 (td, J = 8.4, 2.4 Hz, 1H),
6.59 (dd, J = 10.9, 2.3 Hz, 1H),
5.23 - 5.15 (m, 1H), 4.86 (d, J
= 4.8 Hz, 1H), 4.67 (p, J = 7.3
Hz, 1H), 3.94 (s, 3H), 3.83 (s,
3H), 3.24 (dq, J = 9.0, 3.0 Hz,
1H), 1.40 (d, J = 7.2 Hz, 3H),
1.18 (d, J = 6.4 Hz, 3H), 0.66 -
0.58 (m, 1H), 0.56 - 0.49 (m,
1H), 0.46 - 0.31 (m, 2H) °

3C NMR (101 MHz, CDCl;) &

171.26, 168.61, 163.26 (d, J =
245.7 Hz), 158.24 (d, J = 9.7
Hz), 155.39, 148.78, 140.40,
130.54, 129.24 (d, J = 10.1
Hz), 122.32 (d, J = 3.3 Hz),
109.44, 106.91 (d, J = 21.2
Hz), 98.67 (d, J = 25.7 Hz),
73.08, 56.06, 55.66, 52.43,
48.00, 18.19, 14.83, 6.10,

5.70 o

F NMR (376 MHz, CDCl3) &

-112.01 (s) »
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"Cmpd.
No.

IR (cm™)

i
ol

NMR
(lH N |3c—gﬁl9F)

294

HRMS-ESI

(m/z)
([M+H]")

C24H33F3N,034

st HE

529.1792 ; B

B
529.1788.

'"H NMR (400 MHz, CDCl3) §
8.48 (d, J= 6.8 Hz, 1H), 8.32
(d, J= 5.4 Hz, 1H), 7.32 (dd, J
= 8.5, 6.8 Hz, 1H), 7.00 (d, J =
5.5 Hz, 1H), 6.66 (td, J = 8.3,
2.4 Hz, 1H), 6.59 (dd, J=10.8,
2.4 Hz, 1H), 5.83 (tt, J = 55.5,
4.2 Hz, 1H), 5.24 - 5.16 (m,
1H), 4.85 (d, J = 4.7 Hz, 1H),
4.67 (p, J = 7.2 Hz, 1H), 3.91
(s, 3H), 3.81 (s, 3H), 3.57 (td,
J=13.8, 4.2 Hz, 2H), 2.39 (s,
3H), 1.34 (d, J = 7.2 Hz, 3H),
1.21 (d, J = 6.5 Hz, 3H) -

'3C NMR (101 MHz, CDCl;) §
171.74, 168.86, 163.48 (d, J =
246.5 Hz), 162.35, 159.49,
158.38 (d, J = 9.8 Hz), 146.63,
141.53,137.54,128.91 (d, J =
10.0 Hz), 120.94 (d, J = 3.0
Hz), 114.30 (t, J = 241.1 Hz),
109.77,107.18 (d, J = 21.3
Hz), 98.73 (d, J = 25.8 Hz),
77.81, 72.84, 68.83 (t, J = 28.1
Hz), 56.28, 55.65, 47.99,
20.71, 18.34, 14.74 -

'F NMR (376 MHz, CDCl;) §
-111.16 (s), -124.83 (d, J =
293.2 Hz), -125.66 (d, J =

293.2 Hz) -
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) NMR
Copd | IR (em™) B (H - Pos o)

"H NMR (400 MHz, CDCl;) &

8.50 (d, J = 6.2 Hz, 1H), 8.32
(d, J=5.4 Hz, 1H), 7.35 (dd, J
= 8.3, 7.1 Hz, 1H), 6.99 (d, J =

5.5 Hz, 1H), 6.64 (td, J = 8.3,
2.3 Hz, 1H), 6.57 (dd, J = 10.9,

2.3 Hz, 1H), 5.18 (p, J = 6.3

Hz, 1H), 4.79 (d, J = 5.4 Hz,

1H), 4.65 (p, J = 7.2 Hz, 1H),
3.90 (s, 3H), 3.80 (s, 3H), 3.22
(dd, J=10.2, 6.7 Hz, 1H), 3.15
HRMS-ESI | (dd, J=10.2, 6.9 Hz, 1H), 2.39

(m/z) (s, 3H), 1.28 (d, J = 7.2 Hz,

(IM+H]") 3H), 1.25 (d, J = 6.4 Hz, 3H),
C26H32FN,03 | 1.04 - 0.95 (m, 1H), 0.52 - 0.40

295 S (m, 2H), 0.11 (dtt, J = 14.2,

519.2137 : & 9.5, 4.8 Hz, 2H) -
B fE "

519.2131. C NMR (101 MHz, CDCl3)

171.89, 168.88, 163.16 (d, J =
245.6 Hz), 162.30, 159.45,
158.48 (d, J = 9.7 Hz), 146.62,
141.64, 137.49, 129.07 (d, J =
10.0 Hz), 122.60 (d, J = 3.5
Hz), 109.70, 106.93 (d, J =
21.1 Hz), 98.49 (d, J = 25.7
Hz), 76.03, 73.93, 73.37,
56.26, 55.59, 47.97, 20.72,
18.42, 15.38, 10.64, 3.09,
2.70 -
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Nl | Remh | (H - )
"H NMR (400 MHz, CDCI3) &
8.51 (d, J = 6.7 Hz, 1H), 8.33
(d, J = 5.4 Hz, 1H), 7.26 - 7.22
(m, 1H), 7.01 (d, J = 5.5 Hz,
1H), 6.62 - 6.56 (m, 2H), 6.24
(d, J= 4.1 Hz, 1H), 5.39 - 5.31
(m, 1H), 4.68 (p, J = 7.2 Hz,
1H), 3.91 (s, 3H), 3.83 (s, 3H),
HRMS-ESI | 2.39 (s, 3H), 1.41 (d, J = 7.2
(m/z) Hz, 3H), 1.23 (s, 9H), 1.19 (d,
(IM+H]") J = 6.5 Hz, 3H) -
296 C27H34FN,09
CARC A ] '3C NMR (101 MHz, CDCl;) &

549.2243 ; 77
B 549.2239

176.86, 171.78, 168.86, 163.44
(d, J = 246.4 Hz), 162.35,
159.48, 157.82 (d, J = 10.1

Hz), 146.64, 141.55, 137.54,

128.46 (d, J = 10.2 Hz), 120.81

(d, J = 2.9 Hz), 109.76, 106.94

(d, J=21.4 Hz), 98.87 (d, J =

25.8 Hz), 71.93, 70.12, 56.28,
55.77, 47.92, 38.90, 27.12,

20.72, 18.53, 14.86
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WPe | IR em™ HE ('H ~I\‘I¥:%z‘91:)
"H NMR (400 MHz, CDCl;) &
8.50 (d, J = 6.4 Hz, 1H), 8.33
(d, J=5.2 Hz, 1H), 7.29 (d, J
= 7.4 Hz, 1H), 7.01 (d, J = 5.4
Hz, 1H), 6.60 (t, J = 9.5 Hz,
2H), 6.27 (d, J = 4.2 Hz, 1H),
5.39 - 5.31 (m, 1H), 4.70 (p, J
= 7.3 Hz, 1H), 3.91 (s, 3H),
3.82 (s, 3H), 2.39 (s, 3H), 1.67
HRMS-ESI (ddd, J=12.7, 8.1, 4.5 Hz,
(m/z) 1H), 1.40 (d, J = 7.2 Hz, 3H),
(IM+H]") 1.18 (d, J = 6.5 Hz, 3H), 1.04 -
C26H30FN2O9 | 0.95 (m, 2H), 0.89 (d, J=2.7
297 HHEE Hz, 2H) -
533.1930: B
Eé fil '3C NMR (101 MHz, CDCl;) §
533.1923. | 173.42,171.83, 168.85, 163.45

(d, J = 246.3 Hz), 162.36,
159.48, 157.82 (d, J = 9.8 Hz),
146.64, 141.55, 137.53, 128.82
(d, J = 10.1 Hz), 120.67 (d, J =
3.2 Hz), 109.77, 106.95 (d, J =

21.4 Hz), 98.84 (d, J = 25.9

Hz), 71.79, 70.18, 56.28,

55.78, 47.95, 20.72, 18.50,

14.95, 12.99, 8.57, 8.55
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'Cmpd.
No.

IR (cm™)

BE

NMR
(IH . l3cﬁ|9F)

298

HRMS-ESI
(m/z)
([M+H]")
C25H30FN;,03
T EfE
505.1981 . &
B% {505.1972

"H NMR (400 MHz, CDCl;) &
8.48 (s, 1H), 8.32 (d, J=5.5
Hz, 1H), 7.39 (dd, J = 8.3, 7.0
Hz, 1H), 6.99 (d, J = 5.5 Hz,
1H), 6.65 (td, J = 8.3, 2.3 Hz,
1H), 6.59 (dd, J=10.9, 2.4 Hz,
1H), 5.17 (p, J = 6.4 Hz, 1H),
4.82 (d, J = 5.9 Hz, 1H), 4.71 -
4.62 (m, 1H), 3.90 (s, 3H),
3.83 (s, 3H), 3.18 (dq, J = 9.1,
3.0 Hz, 1H), 2.39 (s, 3H), 1.35
(d, J=7.1Hz,3H), 1.14 (d, J
= 6.5 Hz, 3H), 0.69 - 0.62 (m,
1H), 0.56 - 0.47 (m, 1H), 0.47
- 0.40 (m, 1H), 0.35 (dt, J =
11.1, 5.8 Hz, 1H) »

'3C NMR (101 MHz, CDCl3) &
172.14, 168.87, 164.47, 164.18
(d, J=228.4 Hz), 162.25,
162.03, 159.43, 158.30 (d, J =
9.8 Hz), 146.62, 141.70,
137.48, 129.32 (d, J = 9.8 Hz),
122.50 (d, J = 3.5 Hz), 109.68,
106.88 (d, J = 21.3 Hz), 98.83
(d, J = 25.8 Hz), 77.57, 73.17,
56.25, 55.66, 52.30, 47.98,
20.72, 18.72, 16.09, 6.26,
5.47 o

'F NMR (376 MHz, CDCl;) &
-111.93 (s)

285

)]



2016272838

T e | mn P
"H NMR (400 MHz, CDCls) 8
8.51 (d, J = 6.2 Hz, 1H), 8.33
(d, J = 5.4 Hz, 1H), 7.36 (dd, J
= 8.3, 7.0 Hz, 1H), 7.00 (d, J =
5.4 Hz, 1H), 6.65 (td, J = 8.3,
2.4 Hz, 1H), 6.59 (dd, J = 10.9,
2.3 Hz, 1H), 5.20 - 5.12 (m,
1H), 4.86 (d, J = 4.8 Hz, 1H),
4.72 - 4.63 (m, 1H), 3.91 (s,
3H), 3.82 (s, 3H), 3.25 (ddd, J
= 9.0, 6.0, 2.9 Hz, 1H), 2.40 (s,
3H), 1.33 (d, J = 7.1 Hz, 3H),
1.16 (d, J = 6.4 Hz, 3H), 0.66 -
HR(%?Z')ESI 0.59 (m, 1H), 0.54 (ddd, J =
(IMAH]) 14.0, 6.6, 4.2 Hz, 1H), 0.39
(dtd, J = 14.4, 10.1, 4.3 Hz,
299 C25H30FN,Og 2H) -
T EE
5051981 5 T | 13¢ NMR (101 MHz, CDCl3) &
BRfES05.1982 | 171 83, 168.88, 163.24 (d, J =
245.4 Hz), 162.29, 159.47,
158.23 (d, J = 9.5 Hz), 146.61,
141.61, 137.51, 129.22 (d, J =
10.0 Hz), 122.44 (d, J = 3.5
Hz), 109.72, 106.88 (d, J =
21.2 Hz), 98.64 (d, J = 25.8
Hz), 72.88, 56.27, 55.65,
52.44,47.98, 20.73, 18.55,
14.83, 6.11, 5.74
'9F NMR (376 MHz, CDCl5) &
-112.15 (s) »
"‘Cmpd. No. - L&Y%
%23, EYBRBRTERESE
BEREECHMNE
22 %l % B
> 80 A
< 80 B
N g C
<0 D
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F4. EYEHE-TE100 ppm T2 KREBEENS

PUCCRT* SEPTTR*
*Cmpd. No. | 1DP* | 3DC* | 1DP* | 3DC*

113 A B A A
114 A A A A
115 D A D B
116 D D D B
117 A A A A
118 A A A A
119 A A B A
120 A B A B
121 A B B A
122 A A A A
123 A B B B
124 A A A A
125 B D B B
126 B D D B
127 A A A A
128 A B D B
* 129 B B A B
¢ 130 C C C C
) 131 B B D B
132 A B B D
133 B D D D
134 A A A B
135 A D A A
136 D B B D
137 A A A A
138 A A B B
139 C C C C
140 B A D B
141 C C C C
142 A A B B
143 C C C C
144 A B A B
145 A B A A
146 A A A A
147 A B A A
148 A B B A
149 A A A A
150 A A A B
151 A A A B
152 A A A A
153 C C C C
154 A A A A
162 A A A A
163 A A A A
164 A A A A

287



2016272838

PUCCRT* SEPTTR*
*Cmpd. No. | 1DP* | 3DC* | 1DP* | 3DC*
165
166
167
168
169
172
173
175
176
177
178
288
289
290
291

"Cmpd. No. - L& ¥R

"PUCCRT - /NEBFER(NEEHEH)
"SEPTTR - /NEZEI R (NEEMFH)
"IDP - 1 K{RER

"3DC - 3K IEEH

‘ppm - HES R

> >

elegggngieclsghgh g g ghan gk dig
ol ggiecllwiieggigisgieribgn gk gies
wik gk gl gk ghgpaighgiggngigig
g ghgieggiecipgp g g g

RS, £PER-FE121.5 g/Ha T 2 D BEBBE N

PUCCRT* SEPTTR*
*Cmpd. No. 1DP* | 3DC* | 1DP* | 3DC*

182 A A A A
183 A A A A
184 A A A A
185 A A A A
186 D D B B
187 A A A A
188 A A A A
189 A B B D
190 A B B D
191 A A D B
192 A A A B
193 A A B D
194 A B B D
195 A B A A
196 A B A A
197 A B A D
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PUCCRT*

SEPTTR*

*Cmpd. No.

1DP* | 3DC*

1DP* | 3DC*

198

>

D

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

g gbdkghggpgghdhgndigdivipgivlpgpgidhdpgbgigpgpgidivipgpgiedigpgicliwliveliegigpgigiegih g g g gieghs
velfoclisgiegleclivoliegieg fgiog vl g ie g g gl g g g e s g s g lov] g kvel bo-g g lwlvslfochvel o=l g e Roellvel fovd fvelivelfo=] s R Rvolivel o gl ved foed foe

2 kg kbbbl g gbdigbdivlivlivliw]ivalive]ev]ivel loel e gieg s gioc] kg g gigiecln g lwl lwiiw]lociegie g e gl ool jo- fo-g o I o g o
ek grg gk gngpghghgiegi g gpngpgioslisgpgiosliglecligiegioel g gieclisgiegiosligioc]ivelivelioc] g g gieg g b g =
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PUCCRT*

SEPTTR*

*Cmpd. No.

1DP* | 3DC*

1DP* | 3DC*

245

246

A

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

294

295

296

297

298

299

sieeliwigigiecleggigiegigigigigielbgpghgighgapghgigpapghdhgrgpapdighrdhgpgi g
el giwliwliclivelglosligrdivl bk g divlielhgivlghghgigighgigrgrghgigigighghdigigiogios

sdiccllwibgieghdeganghgdhgpgabgigigpgpgpghghapgdigighanghghgidpangighgrgnghgigiditg
sdiwliscigigigiecle g g g gigiegigivliegigighgrghgigighgakahgbaighgbghgigigighgp g

"Cmpd. No. - {L &R
"PUCCRT - /NEBHERCNEEHE)

"SEPTTR - /NETEHK(NBREMRFHE)
"IDP - 1 KRR
"3DC - 3K A
"g/H - ATLIANE

290




2016272838

®6. EYTEME-1E25 ppm T Z AR KR 2§

PHAKPA*
*Cmpd. No. | 1DP* | 3DC*

182 A B
183 B B
184 B B
185 B D
186 D D
187 A B
188 A B
202 A B
203 C C
204 A B
205 B B
206 C C
207 B B
220 A B
225 A B
228 A D
° 230 B B
: 233 A B
235 B B
236 A D
237 B B
238 B B
241 A D
242 A B
250 A B
255 A D
256 A D
259 A D
260 A B
261 A D
262 A D
264 B B
265 B D
266 B D
267 B B
268 B B
269 A B
270 B D
271 B B
272 B D
273 B D
274 B D
275 B D
294 B B
295 A B
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PHAKPA*

*Cmpd. No. | 1DP* | 3DC*
296 B B
297 B B
298 A B
299 A B

"Cmpd. No. - L&Y

"PHAKPA - EEMAEHR(KEHE)
"IDP - 1| R{REH

3DC - 3R IGEE

#7. EPIEM-FE100 ppm T Z1DPA B ZKIRK ZH]

* E-L] :': * * *LL] *

*Cmpd 8 m | % oo‘ »n E
No. || &Z|2| a|&|™|Z
=S | m ol m || H

< | O|O| n ||| ™

183 B A|A|A|A|A|B
185 B B|C|C|C|C|B
186 BB |C|C|C|C|B
187 B A|lA|A|A|A|C
202 DB |B|B |B|D|C
205 B|A|A|A|A|B]|C
207 D| AJ|A|A | A|A|A
235 B A|lA|lA|A|A|B
236 B A|B|lA | AIA|A
237 B A|B|A|A|A|B
238 A |l A|B|AJA|A|A
250 D B|A|D | B|B]|C
252 D|A|A|A|A|A|B
255 DI/ A|A|A|A|B|B
256 B A|lA|lA|AA|C
259 D|A|A|A|AJA|B
260 D A|A|l A |A|A|B
263 D|A|A|A|AA|B

P

"Cmpd. No. - &R

"ALTESO - & i R& R (B S ERE)
"CERCBE -1 f #H 2R TR (FH R BT )
"COLLLA - % JI\ 5 JE % OTVE HIl 5 7))
"LEPTNO - /NES SR (AR /N ER R B
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"PYRIOR - FE#K (FAELTEE)
'RHYNSE - KEAERAERERFE)
"VENTIN - BEREHFRERBEERE)
"IDP - 1| KGR

[RFoREiA ]
()
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RAZBEEEENEREAE KR FEEMLO - 15
% (B R AN

REZEET - STREWNE » H& HEE#MZ0 - 15
Z ERHUAK

R7ZEHE & * -C(O)RyE(-CH,0C(O)Ry ;

ReEEGR -~ ik FE  BE - NE - FH K&
HEHERE  EEEEEMR0 - 1L ER AU

RoZEEFLE « IR EEBFHE » HE HIEMZ0 - 1
2% fERAUA

RioEEHS i FE HBE NE - -BE - I
SEMERE -

L WRERE 1 2R EFXBEREYS Q-
 WNEERIE 2 MR HP ReBIEEE -

L WEERIEI A AR R, BE -

. WNRERIE 4 2R B Ry R Ry BILHGE B Skt
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. WOEERIE 4 A H Ry K Ry BILHE H &3k F

o

- WNEERIA 4 ZAER)  Hh Ry BIFHE AL 0

1 5%l Ry EXAX -
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L WIEERIE 4 MY HFR R R R BIHMESHHE
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B> HXEMEEMK 0 1 B E R UL -

10. 2055 K1E 3 <HKYW  HF R; #EH-CO)Ry 5
-CH,0C(O)R,

11. a0EE R IE 10 ZAHEY) » Hp Ry Bk R EMAZ 0
1 B¢ % {iE Rg HUAX ©

12. 055K 11 2R > Hod Ry K Ry BILHEE €5k
ek -

13. 2055 KRIE 11 ZAHRKY - H Ry K Ry B ILHE B €54
HE -

14. Z0F5KIE 11 MY P Ry BHE X BREEmKE 0
1 B0% i Rg BUAX »

15. QNEHKIE 11 MY » o ROGEBRESRTTE » HE
B 0~ 1 B E Ry AU -

16. NFEKIE 11 ZAHEKY > HF R K Ry BILHE H €5
i Ry R R BIMERSEFE R BHE  Eff
IR 0~ 1 8% (@ ReHEUX » H ROEE KA E
HXEEEMZ 0 1 % Ry U -

17.00FF KE 16 Y » & Ry #H-CH; -
CH,0CH,CH; -+ -CH,CH,OCH; - -CH(CH;),
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200 ~FEARZEFEEREBCHEBRY  EEEEL ) —EN
A ORKIE 17 Y KEY 2 Lo g2 2 @B R -

21 —FEHRERHERREBCERY  EaEEL—Ba
A ORKIE 9 A S —EREEEWEICREY %
RAEZLEYEOESREER REHE - RRE5 - %
R - RETREYE - RHER REHES -

22 —FEHREHERREBCERY  EEEELS—BEI
soRIE 16 LIRS —BREELEYBICRE
ERAELEYBEOEREER - ZESE - HEE -
RIGE - REIBYE - ZHEEE EEES -

3. —TEHARNEFERRERCERY  EEEE O —E
ORI 17T ZHBYES—EREEEYBRZESY
ZREAELEYEOFEREER - ZEATE - RESH -
il - REVEYE - RHERREMES -

24 MEERE 1 Y HYFZEFEREBE TIId o —
2 NREWR(NEERSRE (Zymoseptoria tritici)) »
INERR IR CNB IS T (Puccinia triticina)) ~ 1R 8575 (15
AR & (Puccinia striiformis)) ~ REHFRGEREE
&l (Venturia inaequalis)) ~ EXKMARBR(E KB
&l (Ustilago maydis)) ~ B HBEAMDK(EEENRE
(Uncinula necator)) ~ KRB HBEHR (KB ERK
(Rhynchosporium secalis))~ ¥ 2\iE (R EL S (Pyricularia
oryzae)) ~ K E % K S5 (Phakopsora pachyrhizi)) ~
N FEFE R (FE R R /N R B B (Leptosphaeria
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25.

26.

27.

nodorum)) ~ /I35 (149 % (/N B 99 7 B (Blumeria
graminis f. sp.tritici)) ~ REHH KR (KEBH K E
(Blumeria graminis f. sp. hordei))~ HER HHHE(CHA
¥ B (Erysiphe cichoracearum)) ~ #f g Bt 5 IE R (JIVE R
#& 1 (Colletotrichum lagenarium)) ~ THZRERKFHZRE
B (Cercospora beticola)) ~ & R &R (B FRWHE
(Alternaria solani)) Fe K & 3 B fm (B & B &
(Pyrenophora teres))

MEERIE O MY HPZERRERER T2 —
N BERFNEEMRBE)  NERERCNEER
H) ARESHRKEHE) BREMFGEREERE)
REHBERKREZRHRE) - BREFERAR) - N E
RGPS (GRE RS AR /N BRI ) ~ #5E B R E R (JINV R I
) - MARERFEGEREARE) R E R ERENF &
RE) °

MFEKIE 16 ZMHRY  EFZERREER TG
— & NRERBRUNRESRE) - NEBERCNEE
WE) - REFRREHE)  BERENREREEZR
B) - REABRRRERRE) » AR FaRER)
/NER RN R (RN AR/ NER R B ~ SH R B E 98 (JIVAR R 28
) HERERRGERBRAEE) BN EERE N %
R E) °

MEEKE 17 <HEY > HFZERREER TR
—& NRERFNERERERE) - NEBERCNEE
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28.

29.

30.

31.
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H) - AEABRAEZERE) - FB R (A5E) -
INESERE S GRS RN RIS E) - BRI R (TUE I A8
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