


1. Gener al

Pyriinder a (-phenyl|l pybhi di satredr 4 y | p y7iiwkirree commer ci 4(2y av
Naphthyl ) gyrnli di dbegreinyl ) @¥r?i d(diephényl ami7nyo,d pNy(r2-,ddi ne
d nitrophenyl ) pwmf N-{ 2gli dnm t ¢ bdpoheemgydl )py r i di dihamp-¢c2) 4ri d
d nitroedpheboyly) pyri di8j)iwem ec hslyonrtihdeesi(zed accorMenhpgyto t
3acetyfanmndodtej 4cetyl triwphenglyamiheei zedt he@tbhielrie nme tulry
ket owreee pur c halsHeFd waansd puusreidi.i ed by an MBr aSmMSopalctent

Unl ess otherwise notefdrbromldommdreaii all ss wep lep @rbid faid cnaetdu
FIl ash chromatography was carriedsedutN,ormr pdeslilaiad g qelt
(5 Anryl ati on was carried out i n( 4a0 pmLes s(uFrieg utrueb eS 1wi.t
1) anool was c aprrreisesduroeu tt uibne awil 4100 0Oa mLe f IAGMNMMRI cseraic2tgragp w
measurUnd togymdDOovastrument (V& i dBdl HE).r,ord OAVAMICE fl d 1

Bay (Bruker CH#.,, 10®0 Va2 Rwsi ngsaGDCl 8ol esst ot her wi s
Tetramet hyld=i [0nea=TCMHLOL 6() s &t \ee dh ad skd MR e adhcB G

was used as and=i 77ed®) NfdRs ¢ @thrda r d (
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of streptocyanines

edbiss pyfutd4dnes

4(di phenyl yrgpyridine (

To a mLOO | ask egmagpmpewit wramargtihbaonde
bi phenyl boroni2Zanmatpad otmdp28i di,nel hy @9
mmo | G Q(GGs. £3nnyo,l ) , )H D( PAh g ,anBIMEAMH %)6,0
mLWwermaeld€de mi xture was refluxed for

mL 3)Combined extracts &0 rned hiwa swhaesd dwSi®e
After removal of the solvent wunder r
fl alsrhomat ography toto@t &i88paosuhnidtoel i d

'H NMR (400 3MHz8( bC8IRIHG. 0 Hz), 7. 73)=(8$8
Hz), 7.96 §dQ RH), J=7.Ht§ , ({7, BIH[ML;3€ 1INV,
(100 MH®@E C€bOGIL 3, 147.8, 142.0, 140.22
121. 4

42benzot h) ppherdf.he (

To a 100 mL f |l asmmageeuiixpesdndwietilhga be
bendahi cphoermoeni ¢. &1 dmo(l br omopyri di ne
(1499 10 KeO®»M# ) 3 B0 mmBUNBr (3.23 g, POAR!
(@3 10omol ®BNntdo!| LU EON4EINL DL Wwer e admiexdt uiMd ew
for ovEWm@i ghdganiwa slhayddboOdowdnsB)and was
N aS Q. After removal of the solvent ul
purified with f1l asht hcehrtointaltdd g@ @rpihayp a d
yel soli d

'H NMR (400 3MHz8( BCD@4HHBz ) , -7.78(782 2B s ,

7.58 @H)7. &40 3@ NMR) (100 sMHz15CDE| I
14n9. 139.9, 125.5, 122095.124.3, 122.
4(lcarbazoelyy7hd ne (

To a 100 mL f | amsakg reeqtuiicp psetali ewrilituhg ab am ¢ €
(1. g80mmol-promopyridine.gyEsimhoochd @u i (de.1!
mmo B4R H BEF (0.981 Gno%) , dmg(6Lg 1 no | NG vy | /epd e
(60 mL/wiebr emLa)dded. Thér miedf a2t edlal/@s d ¢
with Et OA8)ComMBiIi med extracts wer embjwds

dried 9®@erAfNer removal of the sol veni

80KobayRBshWraguchi ,OrTg.. , M0tk 6 726,88 2 .
°D.Ghosh, HOr gV., 210ed1e45 5 B545 3 7 .
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was purifie

yel soli d

d with flakéd tihtlo@had ® % maeumh

IH NMR (400 gMHz8( dCIV@IH6. 0 Hz) ,J=8718% @
7.58 (m, 4H)s 6Mz33 (t3I32H1I2CENMR (1C
CDGIG 151.7, 145.5, 139.5, (0@6. pmiakPis

2-2 .
Synthetic

Generalssyapthesy aniofes

pr ocedawaes odfe ssctrrisifpdtdogaysaefi @®lelso w

i -
NO
2 N
piperidine
/\:>7 EtOH /
— reflux 2h
N R 2 Q a
acetone then
reflux A) KPFg /
B) NaSbFg N+
7 8 PFg or SbFg
2
Fi guB&8&yBt hetic procedare of streptocyanines

Synthetic
ToalOML

dinitrochlorobenzene,

N-¢ 2-dddiutr eo p

mi xture was cool edndo

resulting solid wasght

féaskppenhagvi ¢ thi dasdair rerf il g

henyl ) pyridinium chlorides
cenbtenseut®d -2y i d
acetonpuweder addegd.n Tlheno m
preompittepe t wamd eobhbbetdeaThéd h
eeedr peysrpodn g ougru s al t

and

N-( 2-didni t r o-pheiny hyplmydi di ni u@)chl or

React idbi @fhydmyrli Zipg d .
dinitroch( ®r 4 ®8mgmodh)6.i

27

n

g, 5. 5-

acetone (

for g2adt dhe ti tl e compopalde (YelRl60wg,

o H NMR (400 MNz94PMSO2HHI6 @. LUH
OZNQN 2.H3, 8d,971=1R, ®.HB), 8. 90= (5.6 28, 47
NOz = 8H3, 8.37= (3,218, 01= (4#) , 2H, 83=

8c 7.3, -7.82 (W NWR (1 0OMSHEHBIS57. 1,

146. 3, 145. 0, 143. 7, 139. 0, 61382

128. 4, 1 2172.;99,R KLRr4) : 3426, 2926,

1457, 1342, 12233 HRIBSG,( ESNY,:[ MHA

Co ki1 N304, 3 9 8.

11353, Bouficdpc o PB®3I LC13



N-( 2didni t ro-ph2aytmhyrli)di ni u@)chl or i
Reacti®ndapfht hy!l (7@ y0.i 6d43n.ehmo | ) a |
dinitrochDog@8bmdmale)nei NbmeLge twaneh (r
b6hgavde titl e.2gmpoyaldl)éw sol id

'H NMR (40WMSHKHE9. 6d, 2H) ,,08. HB4 (-
9. 06 (m, di4,H)1-13,86 538 . (8. 34= (&H.38 18,
1HJ= ®&8.z8 , 8. 1D8 {d6 HH) ,J=8.810O (Hd,)
2HYEC NMR (1OmMSEMyzi, 157. 7, 149. 5,
135.2,3,1313230,13D3@080,1129. 6,

124. 6 ,(0onfe2vla®i s 31| RKBr): 2920, 163
1344, 1229, 8BBMESU9, AdrAACtduH: N@r
372. 090d8r8d0 9 88%p 2d.e(c o MRB2 & .

N-( 2-Di4ni tr ofp(heenryd 9t hipoyphednyli)u@ec h
Reacti-@bepnfo®dh) pyrhidgdeiy@e90 g, 4. 3
dinitrochlorobenzene (0.89 g, 4.
16 h gave the titleyebmhMpwusdl {( @.
'H NMR (400 MHzn9. PMSO2HEEH.24, 9. 14=
2. H3, @ HQI=2.®4H2Z, @Bs931H. 80= (@28
8.49 (d8. &HHz), B= 28. 0( dHz)1,8+8 .71L 06
7.575. 64 (hENMRH)( 100 MHR,0il1bWMSB, 14
143. 7, 142. 4, 140. 2, 139.70, 1123%6 .
123.8, 19%Br):121629, 1545, 1518,
851, FHRMSEM ( ESIT ) [M2€CJaCi¢idN:04S,87 8. 0
found: ;87 §.eOchopadp-Z1 C.

N-( 2-didni t r o-phynyéepmyrli)di ni u@Ychl ori
Reacti onhpyafenvl YDPyr1dd e g, 5.2,
dinitrochlorobenzene (1.11 g, 5.
16 h gave the title compound (2.
H NMR (4OO0MSKNEY. 68, J2 HH.24, 9. 2=
2. H), 9.09=(@d#H218,86 82= (6d.38 2-8, 68
2H) ,-88581(m, 7HF, HYGL2NUVR, (1BMSH
d) 1159. 8, 149. 6, 146. 2, 143. 7, 1
130. 3, 130. 1, 129. 3, 128. 51,251 208.
124. 0, 1 PoNn.ed pmlax3d;l ®RKBr ) : 2997,

1456, 1334, 1276, 121M8 qQES,I )8
CI'CoHiN30s, 446 FfDLIFB3, 446delclopdbp:d1nd.



om@ﬁ@i

NO,

89

Cl

OZN@N@N

8h

N-( 2-didni t r o-fp(dée phlenydymidcdioni u@pchl o
Reacti ddni pdifen¥ p g mi(7dygg e 41 g, 9. &
dinitrochlorobenzene (2.05 g, 10
4.5 e tgleev titl e compound (3.75 g.
'H NMR (400 3Mi9z 08CD&IHH.24 8. 88=(4
8.HB3, 8.63= (MH32 28, 28= (&H.38 1-A, 62 (
7.8255 (m, 2HJ)s ®zFQ NMR @HQO 3MH
158. 2, 148. 8, 144.5, 144. 2, 142,
1221 100l.RKBr): 3400, 1644, 1607, 1
833, 7686, M8 1L EcSn ) :[ RCH Cokld NsOsf 04 1 3.
found. 724 m.epc.o2(p-Z23 €.

N-( 2¢didni tro-pMNemaybhrEydiydi)ni u@hchl or
Reacti eMcaafbadzol yT1) pro03i ge 8. 3-
dinitrochlorobenzene (1.70 g, 8.
14 h gave the title compound (2.
'H NMR (400 MHi©L9. PMSD2 HEH.28 9. 17=
2. H, 9.10W=(@d#42 ,h 888 81= (M36 28, 5D
.28, 8. 33= (M.26 218, 03= (&.24, 2H, 6X=
7. .H2, 7.53= (H@AFHNMR (100 MHznl1sd®
149.5, 484B,7,13%232,7138&38, 7, 128
121.8, 12R.KB;r )L121.613;6, 1604, 1510
751 LcnrHRMYS :( EcSal &@ ]+ ColoN4Os, 411.108
41D81 prmd.e(c op22 €.



Conversion ofa8pgyoi dineptmocyanines 2.

Ta50 mL or 1e0gOu i npLp efnla gnsi ket thi carasntadk e T i ny ¢ @ n d dan asdedHu /@OH
anmgi perwedaedndeEldle r esul t istgi anBi@d b ® umnadserrg o n  a t Anfotseprh etrhee
heathegmi xture was coo.l eAdg uteoo ursaNdsi B, HI& fgoenr HeB b B Mva s
added to ,ahe ye&tawege® solid was preci pi thaftieldt r athieo mp
was hedXOwiatni@. HEthe resul ting soltiod gwas d¢mrRiSepe pitag@&yna miemn

wer e us+<ld feornul5ati on without further purification.

11 B pi peri-2dipheynlt)adi enyl i dene] pi peridhni

Reaction o8dpys6ibdigni @, mmol ) and ipn pkE

Q (35 amwmbd f olallo veixrcdh as g (WBi.t5h6 NH a2v0e nbnh
{ compound (,6.dr9%amge 9s1d4 i d

{ 'H NMR (400 3MHz ,poGCDelHLAy 7. 39J=(d,1.5H,

CN/)+ _ (t,J2H12.25Hb)y, 38HP, 3.48 (;B&, NMRL)O,0

PFe CDQ@lul164. 2, 18B%..6, 4072 23, IKBr,) 251652

2a 1176, 1022, 9HRMS8FIEStA) &RECfrbsN', 233, ,2

fod?23320md.de(coihpU5E.
1I-3phedydhi per i-2ipbeynit)adi enyl i dene] piper.
hexafl uoropbphosphate (

Q Reaction o8 M2pygrai.mPinmli yumand 2p 2 mimadil ne E
y 20mL) and foll owi KPFsa.l 21l ex,0lawte grannasli )t |
/ B2HY$y8% yell)ow solid
va HNMR (400 MHg , 1@MAS G-7.59@n, 3H), 7.327.31 (m, 2H), 7.20 (br

Q - 2H), 6.12 (d, 2HJ) = 12.0 Hz), 3.55 (br, 8H), 1.66 (br, 12HENMR ( 100 MH
) u172. 5, 156. 6, 134.6.,571.20,., 6427161 B9, 52%.E

(KBr): 15586, 15399, 1210, 1126}+3HRMSB3(
cald. [ VPECH2N,30922,3 f oudnzihh. 3.6 60 2p-B2 C.

13 (di phedyhiyger i-2dipheylt)adi enyl i dene] pi
hexafl uoroprthosphate (

Q Reaction 08 ¢lpy9diBimali)umand 0p B@E rmdnil me E
/ GmL) and foll owinges@aldg temalh)angeev evitth
yr<o€C) (1.04%8 yel l)ow solid
Y H NMR (400 Mgz 1QDWMSOH, J2HH), 7.76= (%

() H3 , 7.5B 6M3, 2, 4B (#d36 3H. 33 (br,J=2 H)

H , 3.86H0) ,( blr.,7;0°C (MR ,( MIE2OEHMS @, 1Q) G169 . 9,
140. 7, 132873,12272 2, 126. 1, 12%. 0MR1
MHzCOCH) Ga172. 1, 133958,1433. 6, 130. 1, 1
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105.3, 57. 6, 44,7 RXKB&26. 81,5628, 1517, 14
1022, 838 HRHMS57 ( EBd.) :[f MPR]1 @ HsN2, 385 .826 3f «
38%5648..dé¢commp2l C.

13- (BdaphtbHypl per i-2ipheynlt)adi enyl i dene] pi p
hexafluoropdhosphate (

Reaction o8§dpydbmBgali)umand pi perBinbilme E
(5 mLfyolalnadwi ng sal ts( 6 x &8 ahdgpd )wigtalv eKR
(08y8% yell)ow solid

'H NMR (400 MHz 1QD8MS@O©Br, 3H), 7.91 (b
(br, 1H), 7.29 (br, 2H8) 706H)BE, NMROQ 2
CkCNUO173. 1, 157. 9, 134. 3, 133. 7, 133.
127.7, 105,. 027 .527,.; L R6KAB,) 12416127, 1565,
1128, 1000 L5H&RMSS(&EHI7c ft MPR] ' CsHzN2,359 .22 4180
35992 fd.ec oihpD2 L.

1-[3-(Denzot hi-B(pth eorey li-@gl jpbeynit)adi enyl i dene]
h e x a fd nutoi anb¢2re

ReactipgniddénOums g, 1.8 mmol) andipikg
(8 mL) and followingsc@l 92 egch8&8n@ge my
compound 0%,0.®8Br7amge 8sol i d

IHNMR (400 MHg, 1@MMAB0O840m, 2H). 74 .(6MHB,-7 .3¢
(m, 2HH§.2B.(1md, 2H), 3. 64C (MR ,( 180H) , MHZ)r’
i163.3, 161.6,5,15632.,,2,15634€,,2,14027. 5,
105.2, 98.7, 57.2¢€ HNMRIO(1®D6ISEHz 2@ G156 0
155. 3, 139. 7, 138. 6, 138. 1, 1.2%, 32411B
(KBr ) : 1 652166,, 11546425,, 11405, 4HRRBRMS PBS3I¢t al
[ MSbeFCobHoN2S,365. 2046, 368w e c(Oinp-B7 2.
1-[3(pyr ebybi)per i-2ipkeynlt)adi enyl i dene] pi pe
hexafl uorofhosphate (

Reaction o8f{py40dgni2am9 mmol ) . &modilpi E
(8 mL) and foll owi n@g0s@®8MBmelx)c haanwge twh
(12.24 g, 74%, yellow solid).

H NMR (400SHMHz 1Q)08.-83¢Mh, 5HY.2%B.(@2rMH,8 .1:
(m, 1H), 8. 173 93br(,m,1H)H) ,7.69.296 (br, 2
(br );'C2NM (100 JWz172D 158. 1, 132.9, 1
129. 5, 129. 2, 128. 6, 128. 4, 127. 7, 1.
48. 5, 24 . PRKBG.)4, 1561, 1515, 1446, 1<
c m; HRMS: ( E8I| § WPF]* fCoks No, 433.26382675% ou
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(decoinpgB5E.

1-[3di pheny3(apnipreo i-2 ipbeynlt)adi enyl i dene] pi
h e x a fd nutoi anb¢2np

Reaction oBdgmdyr2i5digni uZm 78 mmol ) .&@midbip
Et OH (8 mL) and foll owk(hh. BAmMmo le)x cdhaw
compound (1.15 g, 65%, yellow solid).
'H NMR (400 MHz,1QmMSZO04®&m 6H)7. 3L 2(65m,-
7.25 (m, 4H)=, 18061 3(. B,3 Abb,r61 8(HHFE, NLUBSH
MHz, gD71.4, 155.0, UA6K.. &, 9AR.95,6,5H51.2¢
|l R KBr): 2943, 1626, 1584, 1489, L1 RMS
(ESI): [cMSIbgFCHsNpr 400. 27007 &6..opdme d{p)1 -1 7
C.

1-[3(N-car ba-6-6biyder i-2 ipheynlt)adi enyl i dene] pi f
h e x a fd nutoi anb¢2ri

Reaction o8HAayRBiddigni Bmmmol ) a.nfmaoiipp eE
(10 mL) and efxoclhlaonwien gw(isahl5tNagGbF5. 9 m
compound (1.58 g, 83%, yellow solid).
IH NMR (4OMSKH)HS 91 d, J2 HHI0, -7.46 ( m,-7 5
(m, 3H), 6.17 (brpbr2HI2 HBMRR GO0 ( MH2 8HED
153. 8, 141. 4, 140. 6, 127. 1, 126. 7, 17
57.3, 57.1, 48.4, 2. 08NMR261DMSEHz AQ @i
160. 3, 154.6,. 4,40120. @.,2751 B96 842,312 K.K3B,I
1575, 1447, 1410, 124 ORHSO 9(BE S18)5 B WS dgFec
CoHzNs, 39B. 2598020 ;3dd.coinpr9 €.

1-[3t ebu t5¢Ipi per i-2dipheynlt)adi enyl i dene] pi per
hexafaht 0 mo(®)

Reaction o8( py66dgni4m9 mmol) andipip
(10 mL) and foll owi ngs(s8allt3 ex c hlazngrmam
compound (,1.y9¢7l Igow 7604 i d) .

IH NMR (400 3MHz7( dCDV&@IH10. 8 Hz) J= 51L05.94 (
(br, 4H), 3757HHbA,2BH sNMRRM) MH2 [il&D
156 .010,. 41 56. 1, 4.84.,2 ,253 & OB2 33:05.;39 4 &,6
1447, 1414, 1235, 968BMS8 5 E ¢ BVE bef €:656 ..
289. 2638, 6f5Qu pd c RBIOE 12T .



2. Procedurépomhu(@ation

T4 0 pnle stswbrgeui ppermdagwi @thi ca andaiseptunNg®hawas. aTdhdes dt ub e
dri ed undverhewaAfuiggnr t he tube was cogdordwda pwrogned eimr
THF4 mEtrept cyamd hred thlwelr e wdicke daunbdevaist seal ed by Tef
heatedCawi tRBOmaghe®h duTsigei rrreiaricgr eomwami x ool ed t a hreoom
tube wad oopméAmfddcr r smdwelnvafumnwwwmen e crude pr odfulcas hwa s
chromayogoatphbee ai nede. product

be n zhe p o (6 @+
Reaction of 2ab7¢it,0p@memobhd ¢t r edd208c
2 O mgQ 6mMmol n the pr eBueBte BBImoNaad e t
compound (&4img., s94 hd
H NMRIOO MH2 i COdB4H,J=1. 2 Hz§ . @ 24 B=07 .
Hz) , (7,X%8H#43€ MR ( 10CDNH®,)9:6. 7, 13
130.0, 128. 3
4-met heynlzhe p o B &2 (
Reacti-mat my | ac e(t6o7 hreamono@.h)5d st r eda
0 (282 mg, 0.75 mmol )Bui n( 7t9h@mdpp egpanw
title compound (91 mg, 93%, vyello
'H NMR (400 3MiHz., 7 8CDIGAH&H.20, 7. 73= (&
6b H2 , 7.536((H), 8., &PH H24 -7.26 (m,(s
3HYE NMR (100 sMHz19&DX,l 143.1, 13
129.7, 128.8, 128.0, 21.5
4metoly bnzhepos g (
React i-mantoafgy e4d opfi&mgagr@mepand str edd
) O (281g, O0.75 mmol ) i BuBlmy pd.eske ngnay
title c@8mypc%Wddy eI9 ow sol i d)
Med H NMR (400 3ViH/z.,8 CDXG2HgH.38 7. 76= (&
6c Hz , 7.5J= (M3Z 148, (J=z&1, D.H43 , 6. 97F= (18

Hz,B. 89 ('€, N3R) (100 gMHz19 DL, 162
1311591%9. 3, 156.4, 113.2,

6a

Q O 4cyarabheposé? (
React hoypyamdacet ophe@rmmeh j(d 2s tnrged &
CN (284 mg, 0.75 mmol )YBui n( 7t6h@mdgph egamd
6d title cOmpoud@%,(8yell ow solid)

HpLeG., M&ng®Bhi, Limyn,Szost akGCh &m.,2S®1876 6 86K5, 3 0
2JKart hikkeyPaamwr,t €eHs a CaGthegm. C@@mlM 046046 3.
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IH NMR (400 3)MHz 88CD€IHI4 -7.88 (m,
(t, JAeH 83, 7.52=7.t83'@ HNMR (100 3MH
195. 0, 141. 2, 136. 3, 1338..30,, U3X%.. 2
4-i o dceonlzhe p o B B3 (

Reacti-onameft odphHiedgnédmpéd&hhd streda
(284 mg, 0.75 mmol )BuiBringt B@mmmn egau
titl e clodfon@ dGmdh igtoe. i d

H NMR (400 3MHz ,88GDI@HHZ, 7. 76= (8
Hz),, 7.58 (H24, B-A2BmH)2C NMR (100 3M
0195. 8, 137. 6, 137. 1, 136.9, 132.
4-b r o montzhe p o B B2 (

React #lbmmomdacet ophedndmmeb ¥ ® 9s tmygeda
(284 mg, 0.75 mmol )Bui n( 7t88B@mom eg v
title comp8Gndwhilie mg] i d)

'H NMR (400 3MHz ,{dCDZH] . 2. HM3 7. 68 (=
8.2 7.805 m3H), 7.50= (MHzl28HNMR (10
CDGla 195. 6, 137.10, 1B861..329132. 1.2
e hybemzoyl eeYffzoat e
Reactebhpabédyl {%dmg A8 mobahd stredd
(Bg, O0.75 mmol ) i ButOtre §@Bnens) ¢ ngcaev
titl e cH59mpdo%,n dy &l).ll ow

'H NMR (400 M8z ¢ 8CDR2IH8.20 -7.898 ( m,
(t,J=1HHI2 7. 4)F 4H), 24H.,42= (Hd22 2H, 4
J=7 .H%'€® NMR (100 sMHz196&.DXIl 165. 8,
132. 9, 130. 1, 129..7, 129. 5, 128.5
4ni temdepo B §? (
Reacti-ont mdacdcet op h elnnonmoeh h(d8 4s tmge,d &
(284 mg, O0.75 mmol )Bui8rngt, B5e0 npnmoel s)e |
titl e coompo¥%.ndwhi te solid)

H NMR (4COGMMBz., 88, J2Hg.38 7.94d3= (8
H3 , 7.8J4= (#.24 2H, 6B=7(k) , 1 H, 5B 7( kB
'€ NMR (100 3MHD,4.@8DCI149. 8, 142. 8,
128. 7, 123.5

N aJg.a kMoMahGodremyQ 121 26 4.
Zh@Xg, Guo,J.L.AnLi uCh@Oh93, 59 @537 3 9

“RShaWg, FB.,
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6l

1,d8 phelpylopap@ink
Reacti-phe@®lylutdanone (29 amgd, sOt.r2e®b
(11mg,300mol ) in the Buddhsge B GenodIf) Ny
titl e coi2mgpo%,ndwhite solid)

'H NMR (400 3MHz80 dED&I H.32, 7. 5J8& (H.26
7.47 J&2 H6H,-7. 36 (3n,B8 @H)E, HIE . 02H,
J=7 . H& )} NMR (100 zMH29. ZDpCL141.3, 1
12®%. 428128.0, 126.1, 40.4, 30.1.
4-h e rbg h zhe p o BjES (

Reactaoet ophab/frined@moa ndt rept @434
mg, O0.75 mmol ) i rBuBlfeg,p BPenod )c eg aor
compolhig 4%9 white solid)

'H NMR (400 ;MHz p0€DI H24 7. 824= (8d24
7.71 (0d,8H34,6¢7d6I2MHRAI, 1(7t 6J=1 HH.26 -7
7.53 (m, 4H)=, &zB8 NMR (11HO O 3MHLZ9, 6
145.2, 139.9, 137.8, 136.2, 132.4
46p h e #2-mk t heynl zhe p o Bk§" (

React Poantdogfet opR&hp2a@moanhd stredh
(13mg,29%mol ) i n the 'Budésgdhn cBethod f) Ny«
titl e cloomBwlnd white solid)

'H NMR (400 3MHz 88CDRIHH.24 7. 6B8= (8d.38
7.6d (Dl . 2 HI8. 47 . 4B=T7(H) , 2B, ,4 D2H, 6,
Ha, -7.2% (m, 3H)ENMR36106, MB#I1 98
146. 1, 140. 1, 138. 9, 136. 9, 136. 6
127. 3, 125. 4, 20. 2.

4bi phenyhykengl6)Ret one

Reacti-anetoy | t2Rilp h @mned B(h&lt r e pt @ ¢ylad
mg, 0@m&Il ) i n t he '‘Bour e(sdelncmemod {0 . NgaaQy
compound (35 mg, 66%, white solid
H NMR (400 MiH/z.,9 GCDXAHEH34, 7. 73= (&
H3, 7.65= (M2 2H, 4B (M4 2H, 40= (M.32
7.18 (X=d,3.164z,)'& MR (100 MHizil8TDE])
143. 7, 140. 0, 136. 8, 134. 7, 134. 2

*p. J.

Fox,

D.

SOredBr emaR 98603 7r.en,

16 D, Paul,S.Rudra,P. RahmanS. KhatuaM. Pradhan, P. NChatterjee,). OrganometChem, 2018 871, 96/ 102.
17 S. Gobbi,A. Cavalli, M. Negri,K. E. ScheweF. Belluti, L. Piazzi,R. W. HartmannM. Recanatini, ABisi, J. Med.Chem, 2007, 50, 3420 3422

BHWuB.

X.u ,Ai ,HB.ngdhu Xi aRu, JZ. QOFen2g0 €861 & B279 9 2 .
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4bi pheminet Byl i ndoBmy!l ) ket one
React i-ment bgfcelt yl i ndol e @»h3d mdg,r el
(13, mO. 31 mmol ) i fBut h(e4 1p rnegs,e nCc.e4
title compound (44 mg, 74%, white
'H NMR (400 3MiBz.,4 dCDIGIHMH.24, 7.88= (8
H2 , 7.63= (82324 2H, 61= (W32 2HAHLB)Y, (8, <
J= ™36, 7.37F= (W36 1-A, 33 (m, 3IHIE NN
(100 MEXN)ULG.D5, 144. 2, 140. 7, 140.
128.8, 127.93,2,12723891, 1272363,RKBHU
1617, 1523, 1460, 1367, 1266,%4% 1BR
(ESIl): E Mt B €] Nida0;, 334.1208, ®Aoa
Cal cdaopHiNeOn: @4 .; 861, 50N, 50Foud4dl;7®H,52
4. %8np 1353 €.
4-( b i p h e reynlzhelp)oberg®® (
Reaction of2ace@e22ph.ehoombdmdlt y edd bE
mg , 0.30 mmol) iMButh4 mMgese@nsds i
compound (60 mg, 93%, pale yellow
'H NMR (400 3MiHz.,9 8CDXAH8 . 4 Hz) ,J=7.8
Hz) ,-77781(m,-7.667% ,( M,.-B3H3 , ( M, 48H)=,
7.2;'@zNMR (100 3MiHZz1,9 6CDAC| 1 444,. 71,3 81.¢
136.332.4, 130.8, .1230.102,71ZZ869, 1!
4-(Daphtewnizhep o BF® (
Reaction oflaceh,dph.ehombdmgt j edd 8a
mg, O0.74 mmol) i Bu®z mgesenge wmi
compound (103 mg, 68%, white soli
IH NMR (400 )Mi8z,08CDQIH). 087 . ADKEY , J
7H20, -7.8MH)Y NMR (100 sMHz 19 &€D4
137.8, 137.3,3313%, 3APBRA3B, 6130. 1,
127. 8, 127. 2, 126. 6, 126. 5, 126. 4
4-(Denzot hi ephbhepybpp b (
Reaction oflace@eedph.ehomemdl j edd b
mg, O0.29 mmol ) i But hed 2p rnegs, e nlc. e4 40
compound (32 mg, 50%, vyellow soli
'H NMR (400 3MHz77 0@a8H) , 7.68 (s,J=1
7.4 Hz), JE.F16(Hz)2HT . SNNRLO®, MMHB)i;

7 ZhaP., He,

W, ®ho@M.

Bi. e Ch.ed.u,QB.naZT&h g o mm2r0 15401 1 B111 3 3.

So, P.

Lau,J.F.ONg,2R @056 D591 12 .

S13



o

6q

195.9, 142.8, 140.5, 139.9, 138.2
125.0, 124.8, NDR4B.r0),: 112624.44,, 1152716.,1
793, 723 BHRNESSd npo: c 4 IMttd*. C Hh N a01S,,
3376306 found:;Ama3l7.. 0GaHeDOE: f &Q ., T&., 4 9
0. 00Founhd.,, 94,5 7N.,%.0n. [d.ec Oop-20T.
4(pyremeyiziem o 6t (

Reaction oflac@2B8phehdmbmmdlt )y edff D7
mg, 0.3 mmol) inBuhéd4dpremgenbde 46f
compound (64 mg, 87%, yellow soli
'H NMR (400 3vtBz -81@mMAC|I 4H), 8.8508
7H), 7.6%9% MHJd6 ZH,6D= (M.24, LH(5J= ZH,4
'€ NMR (100 MHz,196D6| 3)145. 6,6, 1373
131.5, 131.1, 130. 9, 1.3401 ,6, 1 28.00,
126.2, 125.5, 125.1, (@8a6.iBmiakPidn@
4-( di phenydnmzi molri (

Reaction oflace@eh,dph.embbmbdmgt J edd 41
mg, O0.75 mmol ) iQBut he 8pbr ensge n cbeh &o
compound (117 mg, 67%, vyellow sol
'H NMR (400 gMiHz., 7t 6CDXGAHM.26, 7. 70= (&
H3, 7.52= (M34 1A, 4% (.36, 2@t 31=4 HH.26
7.72178 (m,d,6HDH,87 AEHNMRP 0( MHz ;) iC
195. 151. 8, 146. 4, 138. 4, 131. 9, 1
119. 4.

4-(N-c ar b azwmlzhelp)oBsE® (

Reaction of2ac@B8phed@nemgtlt y edh &d
mg , 1 mmol) in fBue2®2 eme ncga v@ef nth
compound6%4lyengl,,ow sol i d)

'H NMR (400 3MiBz ,dé6CD @+,. 8 Hz§., 8 8. 08
8.4 Hz), J#19.16 -9 . 4 7. 34 §.d4 RBRH), J=
7.6 Hz?)86m,. 54HY,, 252 @ Hzidt, JIT=B33
7.2;'@zZNMR (10@Cy)MHDS5. 6D 14B764,140
131. 9, 130. 1, 128. 5, 126. 3, 126. 2

AM-A. TEhTf BBmMUIGE.afM&Saldr y.Gi rffhesFouassi ol yd. 20148208BvIRE 2 4
2ZA., JEnXenLDanganner, N. Grkg, 2@Q@49a® B0 4 7 .

BZYand. Mao,Ziban®u,

Ed., 2016 55,2181 2185.

Mu, ZICan ®.aoki u€hiYxa. V&Y, A.u, LM.e BR.y Angew. Chem. Int.
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4t ebutegnh zhe p o BLE* (
Reaction of lacé@bB8pbeb@namélty edif B¢
mg, O0.75 mmol ) i But §el@grimeddghoe d

)
0 compound (91 mg, 77%, orange oil)
'H NMR ( 400CHVH B7qd, BIDJ= 2M.z ) 7 Ad72H , J=8 .
6t Hz), 7.88 T1t6 HW=H)51 7(.m6 4HITENNMRI3([

MHz, CmhCBPB8)4, 156.1, 137.9, 134.:¢
35.1, 31. 2.
4,4Q{ 4 di phen)pharncyahrdpbldm plh éuy | (
Reactédpdiboddetyl bi phenyland46&6tme,
2d 499 mg, 0.78 mmol )Bui n(n2gBberimmr

gave the title compound (70 mg,

@ 0 - H NMR (400 3MiHrz.,8 8,DIXA HEH.387 . -7.27(5m
N g Q _ ]

T o . 8H), 7.3=3 6136 -BH28 (m, 12H3, 834

! @ BC NMR (100 goMHZz9,4.®OCI115426.. 4, 14°:

6u 130.4, 129.6, 129.4,1 RXBrQ, 1LZ

1488, 1274,49,4765%6 c2rHRMS8 ) ( ES a
[ M+ N &)z NoN aOs, 719. 26745, ;Anoaulnd:C
CsblaN202: &6 ., 1821 MN,02 Fousrd.: 96624
3.%.6n. [decohp20T.
4,4 A,é806r 4si(phenyl yl caarmbio@@y I((phenyl
Reactidn 4dofd@c et yl trilprgenylOamiOmaear

Oa strept @d&(y4dmg,ned. 89 mmol ) i Buth& m
0.

mmol ) gave the title cosmpiodnd (13
O H NMR (400 g MH7z.,8 8CGDIXEHEH.24, 7. 84d= (8

OQ H2, 7.69= (M4 6MR, 63= (M2 6H, 4B (M4
(0]

T 7.38 J=t HBH, 7.28= (&6I8BHNMR (100 3M
O 1194. 8, 150. 0, 145. 1, 139. 9, 136.
O 127. 09 RRBr ) : 1652, 1587, 1504, 1
c m; HRMB)S! c a | [cMi+ N & b3 iN1N aOs, 808Bf @B
80.828R1Ral . CaHsNdOs: f &7 ., C B, 00N, .78Fo0uU|

86 .,8M.,,;13N., %9 fgdecompl 8T.

6v

2 A, T. Biju, F. Glorius,Angew. Chem. Int. ECR01Q 49, 9761 9764.
S15



1, 3t Ki(d{ ghenydheamyynlocar bow?? ] benzen
ReactiofArofacktity|lbDenzenanddItmedd
(776, moll.)2 inm t he 'Bueéndgi3t BTmoli i Na Ot
compound (132 mg, 70%, vyellow sol
'H NMR (400 3Mi#Bz.,28CDC3IH), JE. B128( d7.
12Hs ™.28 -7.2Q018H), 7.0 &zBE 6NHVR
MHz, £DC9®3.6, 152.4, 146.2, 138.¢
125.0, 119. 2.

6w

4, Procedure ofi)gaamubtatl en(5

To a 400 mL seal ednagunkéi eaqyrsitpmpe da @B dih.t an2 mWalwp s
added. The tube was dried under vacuum with heating
purged i ntH&ESQHe ,t she.2dbo g g & mtho &) , and apef{ophmbhdne
mmol ) were added to the tube, and Ci twi wdhs magaled d cbywt
hours. The reaction mixtueeawdstcanbk&drbostdtroono nfaltadsokp. e
removal of tvhaec swthive ndr wahea epr ofdluzs h waiypmat édpreapmwi t h
pr oduk.td 8 Po) .

\\Z(j

0] base (0]
o o HS
THF 0
/ temperature

:N+ PFg 10 h

1a 2b 6j 87%
7.74 mmol 10.2 mmol 6.70 mmol (1.73 g)

Figwte Gram scabje synthesis of

ZAQi dW. Y. HLampon®K. WY.JiDbngHalussl er| . WDI IViGaKms ,LS uB\WpTiagn, g ,
Macr o mo,l2® ©47(, €98 368.
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