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MosBtSHdsStcOH d ¢ @R IsdffoDIsg@ g f deddv MAS ts d3tvadz
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mMowLd. [BdOtolzy j dzdzOV t6j OCydw MSLHOJIs ¢
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y (NH4)2S,0¢

Q-+ Q

400 nm, MeCN / H,0, rt

N4 O d

1% 79% 83% 88%

v' AKTMBAUMA ANKAHOB NPU KOMHATHON Temneparype

v' Be3 MeTannoKoMNAEKCHbIX KaTanu3aTopos

v [loctynHblit pearent — gucynbdug (PyfS),

Angew. Chem. Int. EJ60 (D21) 2849
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R N _ R N

3 N Jﬁ/N\ N N” Cu(OAc),.H,0 3 N Z
—_—
= N/ J\aN/

4.5-6.0 4, 100 °C N

la-e, 2a-e 3a-e, 4a-e
””””””””” 32 3b 3¢ 3d  3e  4a  4b  4c 4d T ae T
= OMe Me H Cl NO, OMe Me H Cl NO,
R, = H H H H H F F F F F
Boixox, % = 73 83 84 78 79 81 76 78 80 76

dlstetsj dzd 4 Mmd dal
sy Hddzj dedR g & I
f s dzgWj dza) (

W dzlz st ) p)j day dC
(¢ =0° 3, o |

FEx ey

-
——
e
b
N ok s
o
-
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B hir Wbkl Wbkl WSbSCwLOWd]
S CHChL f tod Hdzj o ck
a . f a (© b dzlz y f)ded 6. 5
1M . lm\ = e T BEw . efjChtr fsad
DN E O\ G oooDE. pekse; puimya
f,‘ \ :]/ \\ 3 3 3 3d 3e Iso j tH52  WOOL J
\\ [ sEREE - islsscteOW YUt of t
o F oy N R ae| (v W H dzj o dats G5 ceo Jdis
Wavele --:-l-"- “.uu;..g-;m- =B dZIZ -I-LJ- dﬁq’ qs q 5 !

da 4b 4c 4d 4e

J. Org. Chem 86 (2021) 8318332
3.1 OLtcOBtSIsOdz fteddzydti dOdz! dets dztsa " 2
BdsdzsedyujmMSd o0ydsets ¢ &zOmMmGee d s i dz
Otcd iz d-2Asdalz dL HJA d&zsteOYjlsOdzddzdH s d
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YJ tejdzH § dzlm Oy d & [ OtcL OdzO, o jJHEZMEH® ¢ St
n Izs to s C-qQatBds € MO d3d H 59, d odkzlstedBsdzy ¢k
ANtedH JsdetOW bitzH j dzj dad J o3 dzj 5B " Yydz' = § te®d3j )
yds dzs @] ff dse3sidf s dzso-O @Y qes[ 4, 5]ig OB a
or Hjdzj dgdw © HdzE MIsOHJ®¥ . Clstsls d3j IstsH
OzS OzsdHO o9ddHdSC Olsd dz0,  sdzkzyj ddzsc ts

86 %, yYlsts wodw jlsimpw dzEyhddz tjt z&zss Bl 3
OB HWE OHJ BISE o1 [ .94 . dupdfdév."dg dz, YrdssW
[ Oz HES9O , C. n. dz l . 0. f Oz His9 O, . 1.

mdS BOIss9 O, H. . d , flosW jmMmste R. ¢. [ dI
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R2 o R? 0 R2 OH Oy Ar R?
GHol, ONAAT cl is X XA CHCl,
L " ' A
et T PanalRe o

o
R kR}P iy s R' R
SN A
i o in): I 33 examples
1: ACOH/H,S0y, rt to 56 °C (1 min); % OH up to 9302 yield  Simple and easily available substrates
izt ACOH/H280y, A, 0.5 h; H.C = Mild and metal-free catalyzed condition
i3: CF3CO5H, 65 °C, 5-8 h; 2 N o Wide functional groups toleration
is: AcCOH/H,S04/MeOH, 45 °C, 5-7 h; 10 examples |\ Highly atom-economic and step-economic

High regio- and chemo-selectivity

- to 96% yield R’
is: CF3CO,H, A, 4 h up to 56% yie Operational simplicity

ig: 1. t-BuOK/toluene, -45°C to rt, 6 h

JOrgChem , 86 (2021) 13514-13145534

4.1t OLtcOBtsSIsOdz kdzdoe j temOdz! dz" 2 ttsHdj o'
MowL j?2 CITIN d CiIC o MmddalsjLj ORdJdese (
(1 0v) dz0 tsiHslgsHg O cldsHRtg EOdAZ 1 sfdzj Hdzed 2 B
Mddzlsj L Jieso Odz 9 tsHdz MIsOHd® dL €tk to
Br z0 bkilksOdzsoe dzj dz®@ M sftse desls! IkjlstcOc
sttjBtso OdzgdY COOddlsdyujMStsets fsyj Mno.
fdzz YOGy diefj O sfls Odztso dlsj dz' datscts Odsd dzd te s &
ftedmkkmMsodd ®RsdssSMHdHO kedjtesHO, It
Mo sB tsH dz" j CtssteH d dzOyd tsdedz” § By MsO &
fsLotd jls MddsjLdiese O! Bd h td tc = OGS
MfjSChtes BdsdscdyjMSs?2 OCIdo dsmisd.
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Bjdal s2dzr & CqdMmazsls f OdkS ddzOdkd § sl O |
d fsLotdvels fdddsjLdese Ols! dL 56 BOEd d
I Codasdsd ydesflsd. ) shdzj v dethj dz folts 2n ) i @ads ot
fshdjHEzsh jets ftoddsj dzj dedvw o Wislstsi dzjSls
OLEDLflstes X figl€aso sHlsj did[ . ®OB spc ddetse,
d iy tsdzdzq Islj.dad. MOwE psdesplzded = d dz®, . I .

1 J dz8 Bd dER dzisd Iskzls Ldzy 34 dzls tg Sitefclg) ddgdRd ) €
6. 0d Md3d Wdetso © { 1) .

Rsl

o CO,H
R*J\RZ + R3-NH, ©/ + H

R4

O6pasoBaHue cBasu C-N, co O6pa3oBaHue ceasn C-C,
CHHTE3 aMWHOB CuHTE3 M30KyMapuHoB 1 MAY

€0,

R3
N\
NH
1/L 2 YHuBEpCcanbHbIA
R R KaTanusatop

‘‘‘‘‘

777777

b
Intensity (a.u.)

2 ® Chem. Eur. J27
ﬂ. 05» Wavelenght (am) (2021)10903 10912.

5, /lsCterls detsor 2 Isdf ttceOddyj MStsets 3
ZOkted j oy figodd S Odzd sda d ¥ & oL N0, d e Ok §
fiteor2 Cddailsdud M¢d MLiYLE Aa@ed QO dis te cliPwzd:
MsjHddzj dedw, HtoddOHdzj ¥ O jets CdzOMMmEz 1 da
o WWHE MOoBHA & §t NMEBEDM] soHsis Nagkd REE W ¢
NH, 5BtOL 5o Odzdz’ & € tsdzts dz€-@ B o SjOdinsipE dsds ts O
COL Hj @Mssflisdf M j dzsydzr 7 Bj sOdzdztse  d  oBts dzj
sBd3j dz d BBl YV BRdets] BOCdegdlsdets EZf tsteW HisSY, ¢
sittejlbduimMSd?2 Od&OddL { ShYjteddsj dzls Odz
My j yd Odz' dakz icdzj tizts Py d & ik v 5B BF @dzist
oL Od difdsHejd?? HdzY BMEYHOj B & Msdj?2
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skddydj &BOc dzd sNaALDH.Opotsl fidoOC sor & H dz
MLYHO) tESBotSH]BYWLGH jo®E &Gl . [ o YOtsj dzS s
[Ctetse ; isHs.on . dfmyq. 4 . 2z j ki i3] IsRPalzikzhds S
l.¢. [BtebL o, C.n.dz [ . 0. g’ tetsj " C d dzg,
AsCddzs, S.8.dz. 0. u. I SEEKEYEE(R LS sk
Stec Oded Ud M& 52 ~daidd d . [T ] 4 dzq def
[ 4 HEdOdssEdEs ¢ tc Oud ydsdged t ¢1 ) .

H H _ 4 ‘
N N N N N N N N N T, Ly T T T T =R T T T
FaTss A /= =\ V = L S o
N= N =N \N/ . \N/ N= " =N 5.5 | e OF
H = < 10, — |
H,L HL™ L2~ e 0 i
N N N
N N N N N N
7R = N 7 N ) =i
N= >SN~ N N= SN~ =N NNy SN
HL* Le- Le* »
-e,-H' .g'
Hal k)
148V =
1LOH' §
@©
3 E
HL —— HL 7
087V
“ OH" ﬂ OH"
-e -e
> — L —
-0.31V 0.20V
- ] 0 0.5 1 1.5 2 25 3 3.5

Shift across ligand, A

Mendeleev Commu2021, 31, 784788.

6.1t OL cOB 5ls Odz0® BSH dzts € jSEASIFHADEZO W 1 dfY isE d3 f
L e sdzsedyd mMSd BJ LS OMdzOWw R | s Hots ditis @ d
stclzH dzgsH sMiskztf dz" A dzj Mtsq tow ¥ J dedz" n dL sd3j t
SHddd3 dL W Iz d2H Oxizd datzPdzdzidzr 9 Oy dzr = G J s to
B ssHBdscdd §dt)] didlws@td P gdzy df !
¢ hdesSCHBMIskzY d" @3 d d&3d dz0 d3, ftcdotsHwh QW
Colsster j HOdzj j BveEts CdMmdzvw e smw (9 I
yjdzjor jeClftesH 1 totsyy MM COOdzdL qteclzj Isfw
Mzyj eshdOBOdgdjud s dzj bwiskjls dhfsd L
SMdetso j] HjtojrtsHA 7 &BjOdzizss , uftc®s fE®S
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o tcj dzw (15 Gifldz) tctcs dzEd8H B & L ¢ ¢ C®,dzd
ftedotsHdlsmw Isdf dude 2 f tofHefjdido)te. 5 dzou f figlaisSj =
el OCydodzdesf smtse dz" | Mtsd Hddzj dzd v ]

fMddalsy sdud MSdd3 § sisj dzyd Odzts di3, fdtemyjCls
(Mtesdlsjd’ d j] BdsSSCd) HoW Gjlsjtesyds d
fisotej d3j dedztsc 5 3O k€ 6 © trecaD)s g3 gcHj. 3 1 .1 ¢
stesW dhise, tlse. dMmf,.d:MYyrHe. £ d Hl i) [RdeS tz Is &) B
ddziisdlskzls AddBdd dd&z. o¢6).[. AOotthmMStes o

Ph Ph

)P\h "M koBuYpMSO D—Ph ©l ~ )—Ph
+ - / E— //
Me™ SN Ph // ) Me=~N . Me—~y
60 °C, 15 muH PR 2 Ph

Org. Lett 23 (2021)4121-4126.

7. 1OL tcOBBISO®ZO dztso OW B3j SsBHBdGzsE W Wk
fsMtejHMsotsd ©jttdzddy MEtsets tOL dzsy j ded W
ftotsyd Mtsd3 Coltstets? wo dzw j Isfpw sBtcOL 59
COteB j &zt . s OB jdz@ SOCtSEeBs SO BT dzd 1 |
tgg OCydd COtB J dzts o L Oadmwls tsls 3 Mds B
f Jtotctsdzd dz€ OteB j dzr tcj Ocdtolzy Isizj +OE) ty _RBiSHEZ] ¢ |
o dzzIstcd dGi3tsdzj € Iz dzv toc dztsh-C OtdB j dg ® ¢ Yfigf w O dz€ j dzO«
fsteW qteddzetsor | yd¢& dzts hi€ t©Ofc®@ dg'dzts 0 | diditsH ©jSdzsd] jo
H fpedw Hickecdms dBdzj Skdz ftecdotsHdls € GBtOL
Metslse jIsMisezes h d &3 [ ¥ 5C8ktagjjddls © d3da dzlz Is tc d d3t
o dgj HtcW B Isfqw  ffasw LW s Mt H dzd - LOd3j Misd Is
5B tcOL 59 @dzl dzd tc® o O dzdz" - Yyd¢ deticef tor g5 j df to tifid
1 W Wigdie dzr 2 mMf smtss i sdzlz 4 dzd v mMsj Hddz] &
Wdlstsf steW d tcd dzO, Ctoslsster j sB" Yydats or" HJ dz
Mz Mo dj bttzHuts] BECsMisd d-r MddalsjL O.
FdzC ydsdzOdzdL Oydd f§sLeotsdwjl ftsdzzyPls:
stew d tcd dz fm Codzlstets dzd-BIf s gy gsth € quztfj € s
odzv s hdjfw fdwmyfjClsdeds i3d Wslstsj dzid

16
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CtOmMdlsjdvdzd. t 208 Bndds | dz2. ¢ tc O ®©IEE dzB y €zt
l . . vs tod dg. [ dgtsy 4 d3v € d dz, .. fz. ZC ditcH ©©
(RdAzMIsdlsizls WdLdyj mMS&s2 "ddksdd d 1 dzj ©lster
Mtz dzqwrirBlEHEBIAdYddnS 52 ~didd Ko 33 da.
1. )1 sdesi30tc) o )5 fEEEdBOH Y] M2 ~didd d
24 ®B¥EqdzO0 d 5. ¢.¢. [ipmddgsaipe.sglOs) , [ L0
| BdRts dzslin.sd OW [ J. dz€ 5)

Functionalization Cycloaddition H

Org. Biomol Chem, 19 (2021) 91999210.

8. lfjtcar j smikzh jmMlsedzj dz Mddalsj L dzts ¢
MtsH j oy O d A Ho j W Ote3OC W tsidsdidzs b Y Ricts &z
Gz fr, ) tc PEC Iy dzdrlsdettiH d dadjlstctsB j dzL W z to
ftesdL o sHOEFES IS OL ts dzO, fteslsj COh j2 (s
OL sls0. Clsts &OfteOodzjdzdi tj OCydd, tcj O
ftcj HMMC OL Odzts n i Sdgt8d Wi M S D dzladspifsy 4 Ists o
¢ GdBtdH d dgiedzd s jfnft OL Odzd M J dzj € Is iz dias| fiy Isf3
sfkzrtsdzj o R-HE HzgtsEHOL Owizd - BsdzjJ O©OCIsdoe o
BJ L sWhktetsS MOdz ,d QiEdezsls dlOs gz y dz’ HdzW
fdudded 85 MOsdzf dzd® ) v OBSS NG EEUzpBME
d. t . 1 dspdzSed. .. dz. (. ¢. YEREERdkseO, ¢¢. n.
l sdztsh d dzO, d. 1. [ ¥ B(ddO, . s . b d3j tonm C
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] ddz W Odzts 9 O, 1.1 4w C0Ojo (RAMisdlskzls st
.. ¢tBRZLSOIO ARA sOL1T A [ ¢61) .

pathwsx 1 -~ 4
O,N &

s NR! O-
R-Q T
N
R? 2
NO, NO,
NO, NR'H _N, =2
_N, )\ pathway 2 ~ 0 2L
S0t NS 3 | ON Ne | %3 o N
OZN N‘+ >_< C|_ + Oo_ O-
a vy R R RN HN-R? RN
G X
) ) W ST )
£ | R - 4 R
R1=R2=R3=H(a);
Ry =R, = H, R; = CH; (b); N0z
R4 =R3 =H, R, = COOC,H:;s (c); \ N
Ry =Ph, Ry = R = H (d); " / w0
. D gy | pathway 3 o X < .
R4 : Ph, R, =H, R; -_CH3’_(e), - +> ON “N:. Int J MOI SC'.,
Ry = p-OCHPh, R; =Ry = H (f); _— A% 0
Ry = m-CIPh, R, = R; = H (g) R®=H s"N—R?
= 22(2021) 7497
R'HN
5

0.lfjtcor j fsCOLOdO oL i3y dashigd ¢ jf dadf tc
ZOC stsdzse 1 tsN- e gz? Windsded e@lzd dzd dzgso ) ) dzj
LCLYydS dzd yj MSsets OlsiO ¢ d stk ey d '
sfizh j Mlse dzj dz0 dfjsEuzER s SEfHts j o] SOl j L
Cilbjtotsej dzdesGts Bj lsOdkzdztsS s dzj S fjdetse s €
dZzOdB sdz! M Izs L WWJ Clsd osdatgslz s d dzd (5§ @5 P dztc tc
C s i3t dzj ¢ Mt SIOTIERREEX(pY). (X= 2,5MePyr) ,  d dzfi3ists o Qzizdz'
dzO Ol tesd dzj , ftcjHO Otcd Isj dz' dats H jus.d H te
{ OLOBESIsOdzdlzr 2 @ 3j ssH BBy jIs BT Is! d My tsdz
5-d -wdzj dgdz" = yYydSdzduyimédrs ddRBdHOIBE d f
steH dzsH sMiskzf dz' &  Hitek e d d3dts HOEtdsONe@dsd dz: s j.
WieOe i) dzlst f) 1 dzj Clstets dzdzs OC Wyl § & &5 15 HetPggdzd (
.00k dtd dy ¢ s; dMYitsidzdddy gt z$ .50,
o. . { & dvrdatgfjlod s 2 Is L dzj 3 des stste e Odad y j fr
0. VMBIV deso O t 1) .
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Xn
\ OSN 5 Mon% Kar. N
)—0\ + - \|// @ + S0,
% Tonyon, 110°C ~.. A0

0 47-98%
R c ° o
\

Chem Commun202], 57, 26252628

10.t OL tcOBBISOdz dzsor 2 L WW jCIsdoadz 2 i Is
CRMtsH j toy @hdddes d2s dzts o Rh(If)€ RsOd2d L Jtelz j B2
6 OCGHPCIsdo Oydd/ §jtej ctelzy - uztzy Czd W H-es@dp
fdoOdzsd dzsS M Oted OB Hise ) ddzlsj tedzOt dzf
CR-UOBRd detsC ddzsisdzr 2 WitcOc d3j dzlB dzlrtc iz Iy t Ezds dlats
tcj OCydd sBtoOL 28 Ismw dzd ts ) ofk PdeEzizg dzr d L
tejLEdz sOIs dzj sB" Yydets?2  jtej G tolz iz tsthpe' S o
COlOdzdIsdyj M¢ 52 stc OdzmW st 3Oy d d . R fnfndzj
ftod HdzsY § dz a3 -~ @ dpdflalzag JteddD G ypd OB SISy oL
cOMh qiews s Ctokzke yjdede" = ftesHizSIsse, CBlis
Hsflskzy dzr 7 Otcd ZzOd3d H 590 IdiIP difd = @M PEREIsdEH 1©Q df
it OL OB 5lsOdzdzO" MistcOlsjedw ftoj HMIsOa dzw j Is
Y dedzr a3 W EZdzS yd tsdzOdz! daih) s H jOte3) O hj dlalle” dg totCdL -
ORRd dets € d Mzts Is sB dzZOH O M d d3 Btsdz' h d d3 i s
Bdtststee Odzd yd M¢ 52 d d a3 =dyedskmnd dsj2de! & JEEdB |
[Mdfdpf 1 jhlstets Oo, dztsral. fiftedsm, ! jRL@H so,d Cfs.00 .
ANddzdf fcrpdmisdIskzls 1 dzj d3j delstststee Odzed yj S dn
1 d Md3d W dets 0O fiftsfisite)iz, H drdfdlpfiy ISTifskgizpls" N2 d  da st C
AddBdd dd. 10wt GHs Leedp EHhtso
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(0] H E O
OPiv N. O : H
= N~ N N

— |
S | H ~ | CF3 : NA _— CF3
/\ H , FsC COMe  CsOAc, MeOH / _ ome | CoMe
. R i

R = NH-Pg r.t. R r'  NH-Pg i R! NH-Pg

R’ ' He 0OHApYKEHBI

58-90%
26 npuMepoB
— 1_
R=H,R'=Ph R = Me, R! = Ph

Org. Biomol Chem, 19 (2021)9421-9426

11 dimMfsdz LsaOdzdj B3 COOdzdIsd yd M&E ts2
in situ CsBf dzj SMO dLftestf 5C DO B { dzds tc ¥ dzb
~nstesh dd3 o nsHEBBMd3 Odzddzr 1 B PBY Fuzsd f daV g dzk §

ydmiddey tSfdmOdzdzr j tOdzjd o dzdlsj ttOlskzisj
Htclze d A dL o j Mls derts=i ) IsiE) detdseH dsjo dzd | fMtsj H d dzj
i s dzlzdzg( jdgzsSitu BH; f totsls jf§ OfBtcOL s Odzd j d3 MisOB d
cdHictsBBtcdtotse Odzad W , MtsH J o @M, dsh Is QSO didgH fitpl® d
fedzsy jdzdw rn COtCOMdzse s WO A3 dzls ©. 1 tsdzk
o' nBHBR Y tHo j tce Odzd M CdmAzslsdzsdzsz e dH te
¢ dzO dzts ¢ j WRAM Wie ) o ) NaBHz'd NiGld B0d¢ | EOMiso sted
Mfdilssos?2 ftodtesH™ HtoedeotsHdl € fHtoj dqdzzh
it CCsdeW JeztcOydj2. 1tod 1 Istsdz, dzOBCAah O I
o OtEOdy MSsd WHi], o Mdsdd O dzeijcipds ¢
ftosMmistcOdzmise j dadaets L OlstclzH dzj dadz 7  Odzd dzts o

sj, GHQ=NTBgUzy i ! CwOdzdtetso Odz®. 1} tsdzlzyj dad
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otsmMmlsOdztso dzj dzdwvw fJtejHMIsOo W ls ddzlsg toj M,
SOSCHHPSIsdodz § dzO0yoOdzO mEdf= W Gstg df e jOdslsseh y J
tcOBBOCOHjJBISES (01 R. ¢.7TH.S0 G s ;0 otddstoy ¢

] jedzdeste® . 0. , rGodHjdSts ¢. 1., C.
thsdeBGtGOanQc{? sz Oteflse j dedz” 2 Isj A dzd 1
Me

NAr
ArNH, , Mey -~
[(i-PrO)Ti(OTH),] - 2i-ProH ~ Megj Ol jdgs A -
(i-PrO)Ti
(IR ddrRp 1 (IR d dR 1 1511 Bdz. 22. (
69-86%
GHJ: Ar =SHRIEGH,23-MEOGH,; 4-BrCH,
Me Me
O NAr
- ArNH, - _ )
@Em T @E | Olsj s [ 4
ar Me ar  Me sfkzsdz. 16. (
69-86%
GHJ: Ar = HB-MeOBH, MEMCH, 3,5-MeGH,

12. wddzlsj L dtctso Odg" dzts o '-GjJ Is ofl]ddiodzs 0 ' djL
dzj dzOfMmr M j dzdz" A C 4 Is stz alzj ddBD. tsRditswjjdz" b d A
My st dtshis! d MsjtejtsndBdud Msdj thts
sCdmdz dedw . 11 wo dzj dets dzigh asticjd3z Odzd fff te Gsed dz jdxigdz,
SBtcOL 5o Odzd § d31 tTz@za! @ dztsizts 0 .y s ) Iz dg'd WABffzd eiz0 1
Mizdz Wtsded dzff te s d LtotdsmiHil CRls stols dzd y O Isfmyw )
flsd tej sMmj dzj DU Mds ' SREEEFdd s dz' = {5
fts MmMtcOo dgj dzd ¥  toj OC3Y dEMsdsd frfodv detiddsts o tsak
odzdwdzd j B MsjtedujMSdrn YOSCktttse, sBEMd
ftoj diszh j Mise j dzdets M GSHdzs?2 Miststetsdz Bts d
f sdzlz yJ ded v Hd Ofis j toj tsd3j to dats - sH8C ON d dz
IsdtsB j dzL 5 dzlf B)KApO 8 BH dzdzO f ¢ iz O B)o s5ifzOo (- BH
Hts 8 4 %. RMMdzj f sdBde'tc ] Bfftzj C Isd o dzesfiyls
Cjiltsldms8eseon (HdSSMdHBd Rdste® o L Osdid:
MlistczClskzter M MistcOIls O. LMlsOdzts o dzj dzts,
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HdMmizd' W §HKp 9 iplgdyded Y JspcdO)dls o
s sdzhizd WistROlstgeo 208 v 7N4sS OL Odzts o dzd v dz
fMlsjtej sfj dzj SIsdo dztsfif¥s3C jds gl dztst 5 datf LB Y 2 O
5OCYj dzO 7 j dssfj dzj € ls-ddo A3 fiplis' Iz ez $18 Q& & Gtz
lrwe drfptHastsy dzO0f tcOo dzj dzdj IstcOdzmW HiclBO yfifj d
SBtOL 59 Odzd j o313 fild dz' W istelzfs o + -K {5 tyts fy 2t )W BshigzO
SBtOh jddj i3 StsdaWdekzteOydd § 5 Olsuxidids et ..
tor o¢. 1. dskzAdddaet zeytse O,¢ . dMfz[ L JdzO0, ¢
szBBBGIsddzO, u lEH @t diANS[gn. MNizs dz6r @EMisdlskls 7 dd
st 1A vl t 1)

=% R=0—> R-SX —> R-SH — r-Sg-R b, 0\\8/,0 . c Ofs’io
R”T>s” " —RSSR R”R
-s0
1 2,3 4.6 7, (2S)-8 9 (90%), 11 (74%), 2 (25)13, (2R)-13

(25)-10 (90%) (25)-12 (81%) (58%, de 67%),
14 (54%)
/\
0, 0 o, 0
R" S OH R/S\OH
(25)-15, (2R)-15 (25)-15
(99%, de 33%) (96%, de 98%),
16 (96%)
E
*
2 R= -3, R= X = Ac (4,5, 84%); Bz (6, 68%)

NN
4,7,9,11,14,16, R = *
70_/* *
0o o)
5 6,8,10,12,13,15, R = 7@ ;

a. ClO,, CHCIj3, H,0; b. CIO,, VO(acac), MeCN, H,0; c. neat/MeCN, H,O/CHCl;, H,0;
d. ClO,, MeCN/THF, H,0; e. ClO,, Py, H,0.

Molecules 26 (2021)5245
1BuddzlsjLqesoa OdzO Mmjtedw f sdzd W iz dz€ yd ts dz
fMtsH j o O d A d L tsBtdO@ddgfjdazlsdzr 2 | i s dzdzi dz’
OdzsdtsC MdH Odzls dzts G 5 HJ 2 frplse dizf ¢ ddgslots \pdzts &83ts d
mdMmisj d3d ( Mk MisteOIs dzO smdzts o § dzdf d Ht
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LOSC sdzesd3j tcdetsMisdho sQfiplistelisS szts® tcj H j-diz] iz o f
v Mis Odzts 8 dzj dzts, Y ldsde sfigats i jsisiAbdedfizis]? @ stz off J dads
Ctsdzr yo wHfdftffn o Ctd yj ¢ o MbtckzCIlskzt
sBdMfJydooOjls L d&Oydlsj dzv dzgze OdzsdtsEmdH O
HdOtcd dzf Jtc OL sdzd detso ' = ftotsdRd» sHdgsH. | o) @
CdHiesC M dz' deztsdze gz hiz do COIsjrntsdzsor 2 W
wodw jlsfpw dzOdBtsdzj j 1 WWjCSlsdodz d3 Odeksds¢
ydzidstete. td17 ¢. N C. Skdgddey . MYl sftseo O, H
R. 5. yeedyd 9 O, r. 1. ] Qodzso © (RAzMIsd sz
C.mz. [.1. zjoyjdeSts (RdzMisdlskzls BdBdzise d

=z
R3_
OR! OR! <
O/
OR2 2
1 2
(0]

R' = Allyl, R?= H: R® = 4-CI (3,14); R® = 4-Br (4,15
R3 = 4-OMe (5,16); R® = 3-NO, (6,17); R® = NMe, (7,18
R3 = 2-OMe (19); R3 = 3-OMe (20); R® = 2,3-OMe (21 j
R3 = 3,4-OMe (22); R® = 2,4,6-OMe (23); R3 = 3,4,5-OMe (24 R0 OR2
R'= R2?= Allyl: R3 = 4-CI (8,25); R® = 4-Br (9,26); R® = 4-F (10); Z
R3=4-OMe (11,27); R® = 3-NO, (12,28); R® = NMe, (13,29) S
R3 = 2-OMe (30); R® = 3-OMe (31); R® = 2,3-OMe (32);
R3 = 3,4-OMe (33); R3=2,4,6-OMe (34); R® = 3,4,5-OMe (35)

OR

3-13, 27-82%

~— ~— ~— ~—

14-35, 70-98% ):O
ARKIVOQG part viii (2021) 179189;Molecules 26 (2021) 3579.

14. 1§ jtcor j kfMsOdss dj ds (&0 f§tddjtc]
L j dzj dzgd d & Is Abiednsibeicd,ic G ls® Ot OB d dzts G(ABXY b o t
fted Msd HJ devdglzs Mvs dfftsts) JAlzd s € s desmMO~eBls d H d
Rha shdase dzts? bkcdzj otsHdes?2 Y tl (RGE O dsdzt s ¢
ModHujlsjd Mokjls © §tdmilsflso QHQ2 4] H
Xylp)-( 1Y 4(p-D-GalpA-( 1 Y]2a)L-Rhap-( 1 Y-4-P-GalpA-( L Yé . u
fsdiigsh 1 8 HjIsOdztOdiEOts L 2D HES[CIOL OdzO € 5o Odzj
1,2,4b-D-XylpdL OtOB d dztsG dz¢ € Iz tg ts dzm L Rigguizep dzO-R G
fjChd@OJd BiOL s da-L-Rig(RGEILLIO d4j,"2), dkk | &
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f sdztsy j ddf5*a-L-Otc OB d dz0 dzts d3 -B-D-d @edzO S 1S10 dats d3

Otc OB d dzts ¢ dz¢ € Iz toc d dzty Cofiglr]] dADAD 3. A3 4 6 dzd S 5L  H
CMddzOdzesd3 d HJSIsddesd3 dzORsHdIsw o sl
Cdzj stsydets 2 filsd dz d , CslststcOwW sfidim" 9 O, |
fjCIsddzsear 7 fftsdzdMO-OtcdHtses COC lsHj dz¢ dz
ModHjlsjdzt Mseakzjls 5 Istsdz, ybsts §jSCIsddze dc
mMh do O h ¥  tots dz! o Cdzj ssydets?2 Mmilsj dz€ j, 1

cOBBIS. n. dzz ULVHEGStOIC].dep Q. Otlesp OdMY 1., €.
[ . A RdAzMIsdlslkzls "dd&ddd ARA st 1 A v t ¢
MekTuH (RG-)
4/\ —

4 4
<> 4-OMe-a-D-GlcpA
4
* a-L-Araf
4 4

i J Carbohydr Polym, (2021) 118832

151 fjteor j f fdsh: s t0OL&dyd &7 &jstsHS
EMmilsOdzts o dzj dg G dzOo dz" j | dzj &Suzls ' o Mis jodzj ded
Hicj o j Mdes 2 d £ s tizj dig Abdews diplritm2t C Mistc OC ydig 3 7
tc OfMlis o SHEOBIAZ Colstms®bsdls dL Otc OB d dzts G dz
CMddizsedzt COdeso, §jiSIsddetser n sdzdmMOn Otcd
[Carbohyd Polym, 260 (2021) 117835 [ J Is 5 H O dgy B jdstfdstsiZbizts ¢
Gjdz ftesded € O h j 2, A dOHICs e ® W e dzd Is Iz, W
Yyomlsdquydzr &3 S dMmztslsdz" &3 cdHtesdzdL Od3d dzj SH
ASk Csdf dzj S MO fsdzd i3j etso -1 [ RGHHSC C

OtcOB d dzs ¢ dz* € & A@XEs S fd dBad e ( dzts ¢ O ZOAGP)D dzfs o
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LMIsOdztso dzisdzis j ted3j dzls Ols d o dzOW s B tc OB IHDS O

fsdzdc OzOS bztesdzOL 52 Htcdoe j dzO € { tsHtERS i3z
dets ftod L Issd3 dzgy ftsodzdwdzO dO Mtse d3j Mis dz
Cdzd C Odztbo AGPRBd f sMmdzj Hizs h j2 ¢ @& Bigkiz® ©
lIssets 9" MCOLOdes ftej Hf sdzsy jdzdj t RGed Mk
1 (f j Clsd AEPHENGX. [ 2CtsotsHdIs§ .dE . d.EOdgts 0 O,

[ . 2 0n BBO(sksdzMisdIskzls "ddiddd ARA std3d 1 A vt
16.{t OL OB tsSlsOdz tsted ¢ d GAOIdR Halz@ tc W asAIARAS*H  §d §
dzdlstesdztse fy  d MY sdz Seeetidalzdpj RS GoyjjdElsiodils O o3,
ftesyj MMO. g4 dMid Lso0Odzdj d3 HOdzdzsG 5

fjtoj mntsHAZ R~ BBJ Is O dzdzts o d ) ftcdmizlsmlise
Odz' Isj tedzOIsd o dzts G 5 d fnes'tsdg dzdt€ iz Mt figdg dodz jdf df ,

HiGdHtSG jCN B agelsDded 2 BBSHJ dz! dz = yd§& dzd-
2 -dBdH@istdgd H 59, ) MHOf sz jutelsl @ddd i3 OL
tejLzdz sOIsj B &Z0O dZEYyj 2O Mjtdw dL 25
t OL tcOB sls Odzdz" 2 fif dodzglis SIS dsdzi M &S DL O dzipw i t
ftesyj Mmtse , ftcscoHd®RR = © CGCEOBBSO ™ » &O
dmMmdzy Hs9 OdzdW 3 ~m Odzd L BO dL Zyd dede" = MY/
HOdzdz" | toJ OCydd ddzjels tOHdS Odzr dglze ff tod t
dzd IstctsC Byd H 2OH d € Odzts © ) COyJ mMise j f tots
t zCtsotsHdIsjidS QaQBassS t d1 [ . 1 . Yy Or ddz
Yy OQtclzh dfitfi. ¢ . ¢ . b C Ezdzts e, ¢. n. da [. 1. J
(VLEOdz MEd2 WJiHJjteOdz dzf 2 Ekdzdoe jtemdlisgls d
( dd dE@ dzisdIskzls st Odzd yd MEses Mddalsj L © v

[CYC“C] [ ] (selectfluor®). ( C-N Coupling e scalable CDC  ® mild aerobic
zole iti

Nifron Product reaction conditions

/; Cl
© e promoted by e radical
visible light mechanism

R
N 25 azolyl-substituted nitrone
0© Q derivatives obtained

(vields up to 94%)

blue LEDs
(440 nm)

GreenChem, 23 (2021), 2042057
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17 1 OL OB BBIsOdz dztsor 2 d3j st H mddzls j-L O
a fdtcd BdHddztso r R stz skzte, ftcj HMlsOo
fteslsdotstsfzotdjo' 2 MtjHddj dd?2, it H!
O d3d dzts O1, ts =l HIjde dysted s-Eddds e s O ®Y fedzts &£ Ols Od
stedW sstcdHisSt ¥ JtcOlstsds Bste® o BlzlsOdzsdzj .
slsdgjsdls! s it D6 dBgzdzts stz 184 td oL Od BSH j 3
COOdzdL Olststetsdd ftoj o tcOh O lsfqw o 4fMtstes j k
B’ dzts tOdzj j lsd3j uj Hasdzizoy O platfrls jj tc @dzinite jils.d ¢
tj OCYdji?2 cEjlbjtesydSd HOdij ¢dMmdwyddf
CdMmaztslsy HE Ot iBt @b dSdidd ddw isfteizsls  tsils d3d
Yylsts o dzdlsj tOlskztc j tcOdzj J mMydls Odzts fiy dz
MistezSskzte ©CdMmdzj dad j d5, yYlsts OS¢y | BT dzis
HOdzdzts e s  MMdzj H 5o Odad Wi.y df{E tdstm. ts Hiddls ] dd' . [te.C
R Y tsczdiaflls H. 7. dz. [.1 . L dzts BM S (2, te O dz'. iy &
WiHjteOd dzr 2 bkdzdo jtefmdlsjls do&3. §jtptsets

R4

o
SF NN
N

Y\;(/J\ Z
R)\/NO2 R: H, Me, Et , N R
”'B”to"' lBF3'OEt2 PhI(OAC), } AcOH, b.p.
r.
NO, NO n-BuOH R
NN I Y,,N\JN\H JI 2 r\t BF3-OEt, Ny | NO,
Y’ + — * > Y
= = X b.p. =l
X~ NH, R X N“ "R o P X N“"R
1
o
. . 7
JI | || |+ QH BF; No: o7 OH
R N/\ ° R, : H, Et, Ph; ; ; e
Lo R
(" NH-BF (\Cﬁ)H Br =
*Brs 2BF, ;
30 + BFy+3nBuOH—» 30 J + B(n-BuO), s?
= = NH ~  NH ~ “NH
N-nn NH, NHz  Eto,¢ 2N 2 N 2
Y, /J\ .
X7 NH,

N- N- N- N- N-

NH NH NH \ NH N NH
¢ — FiC—~ s _ N
NJ\NHz NJ\NH2 NJ\NHz NJ\ NJ\

NH, NH,

Molecules26 (2021)4719
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18. lfjtwor j cOL&BPIBISHE Odz dzZOf tc ©9 dzj dzdzts G
f tsdzd o34 tc dzts &) B-dzéf BH2MIS tc d CE-tSINTO) T §f tcj H MIs*Oo ( |
hdetst s d M &izepEBksswk o s afustg 'de Aash j mis o
RMMdzj Hso Odz St dzj S Ghdsed 7 &SOEOCI,
MdMmis] BO o kdzt Odzdd Ol d O Hzlzts dlrg ds'teds s dzd d3.
l sdzizyg dedz'Bi j S IsT MsyjsOsls orfr MsClkzs 1 dzj
dzedL C lz& otsMftedddBydoe smis ¢ Isjf dzso ™ 3
or MsCkzs nddi3dyj mMC zs fls OB didipls tats M) 1€:0 y Jdn
L dgj ecjIsdud MSd sB G ON j dzdz" - f tsdzd d3J tc dz"
o' MsC ts1 W W j CGiffts dizlzj- dzdz' di Csdif sL dyd?2 f t
tECsotsHdIsjidH . nac@B.SIsy . v. T & Zadodds o ; A fdodft. §
¢. n. da d. | . skn Odztso O, ¢C. Is. da S. s. 1
(RAzMIsdIlskzls § totsdzfzedsi Bdugg HBJr s - detsdzse d =

0NN
1 H " N §
N o
HN” NH | NaN; O~y ‘ X7
\=nN | NH,CI N-N o~ N3 N-N
10 | DMF o b _o 7
TO o O\/\/\o+ T ¥ %O o] o O\/\/\O+
NaOH , j HET, A L | I R
N. -
3 p{GTO-co-GA) Iy i
NLNW \)o\/ (NCN
"2 o o & N
N3 NJ\/ \(‘_N N
‘LO/(HO\/\/\OHJ/O O+ OMO\CHO/WOJPY)%
m 3 n
N-N i N-N
p-1ris-(GTO-GA-GTM)-P
y 3
BN, o7~

Propellarts, ExplosivesPyrotechnics46 (202) 1526 1536.

19.10L tc @rigjlsstsfic d s dzj € Is d o dasoELsO difyj o dglsdgder Ga
4-dzd IsteA3Iste d OL s dzd Vv sz Odzdzse 5 dzO § 9 Ol
ftoj f OOlsdodz' &3  d3N2s 1§ NS 3@ d3 | i} off jclulge] T 1628
sted OL sdzso HJOdS d dzimfizdzr W Ols ©Od3q , dL ¢CBlst
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Istsdz! €5 YNSEOEHL 187 dad W . t OmMh dtej dz OMmMscls d
1,3H d O dAdfdits16aA3Iste d OL sdzd § 9 " = mMtsdzj 2, MtsH J
LORRI MiIsdlsj dzd tcOL dzd NezBtent®r, i ifBD, sBwi-¢my)H Iz

i S tsotsHdIjidH . ARc@g.SiIsy . v. T & zmXOdéds o ; A gl . §
¢. n. da d. | . skzrn Odztso O, ¢C. Is. da S. s. 1
(RA&zMIsdbizls § sBzizfedsi B upg HEJ ~ Is J G sasdgshylsc
fm o ts iy S e Is  dsitds Odzd ud MS 52 ~dBdd dd3.
tdH. . dz2 R.OS. 1 0OGtwWdzlG OW) .

\ 1
N— R / _ ]
1
02“‘&/}34 (R?0);80; (DN RONS 02 NH,CIO4/H;0 ';'@N Clo,
la-¢ R‘> 90 °C NJ_ 2 rt 2/N\)_
N~ 7291 % R
onN— ) 3ae
2 _<¢N ) 4a, 4e, 4d
2a-e
'""'"""'"'"""'";'_"_"_';'_"—';'—"—"—';'—" """"""""""""""""""""""""""""""
Oz“‘@f cio; 02”‘(@) cio;; 02“‘@f clo; Oz“‘@f cio;
nPr 3a 'L |-F'r 3b : nBu 3e S-BU 3d '
_____________ | 1
3b @ M Y02 !
| __________________________ 1
Oz“‘@f clo; 02”‘(@) cio; 02“‘@f clo; Oz“‘@f cio;
|amyl 3e n- Pr 4a nBu 4c sBu 4d

mdadqw o ddidsj ey MO~ 2BHRERY QY AT
20. ltojHdztsY j dz dets f sozlz f jsoadRsts H f s L 9 S H dz
oL Od &3 H | 2difdotaftgififf ddd ¢ Ot BZ®nd ds ® ddiy B3O Y J Isdb o §
dMmMmdzj His9 Odad W i ts oLOdBBH | 2MIse d¢ 0y,
Md B3¢ OtcB Odzffls1tO ) X dd € O te® B dits fip lzfzd ¢ @ IR-OL d
Mi BISC OteBOL JHOBd) B L .9deffjaztizlsiazisOIsg O le @ g
f sdzlz ud dzr  d3ts dzts o §idisilzdhS 5§ @ E Ot tzC MO A3 +
¢ d H 8, d3j-Bif didc O L ts dzd dz, 0 IsO¢ Y 4 Bdyd
Hdd3j sd dizfl§ ©@@B tsdizd dz) c JHteOL Jdz. 1 5C OL Odzts,
tcj OCSydd d hj dzts ydzO W Mecj HO HtedoBHWIS
sBtcOL tso Odzdni dgd © Q e B B dzts dz0O . g4 foodishi 8 Cfs
fs ftosetcOd3d3y c PASSe EmMisOdztse dzj dzO o f
fsdzzyd dedz" = MmMtsjHddzj ded? Mmtse § dedets fted
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OB ler. 2. dz. &.,. R®&SYHAse tlsa. Jiggso
fEBdzj &5 R PEdsSety sqdujMSdn kjodsdsed?2 RI m

OYNHZ OYNH
*NO,
N 1:1(equiv.) HZN\ H3C 1:1(equiv.)
N CHy e o [ o N oy
N water, 24h NH water, 24h N’ 3
\ OH o J + \ >\_/7/
2 OH
H3C  70% 1'N—R HaC HsC 5506
R 2
. 7o
’ > %’0,69%
e o Yo N0
3 TR N /N\NHJJ\NH
N - HsC 2
/4 1 |}| \ 3 _<
=N 78%  Nx CH3 53%
HaC CHs

ACSOmega6 (2021) 86378645.
21. it OL tcOB BIs Odz ZHtsB dz" j mMf smtse r 1

ftesdL o tsHdalsgd sBOL Is § dzflfdtdyxidarftsiod, dz © Istsd3 yd
B s sy &M fedmMs) Hdd B! fjs'd izt dzf Glg3d dats L
My ddeser 7 LtsdzHtse, dzOC Of dzde Os h d - Mw o dzlzl
fsdzzyj dgdz" j] t6OHJC Odzr Blsdzd yoOs smw tsyj dz
OmMSC st ddeso 5?2 CdMmdzslsr dzs Bsckzls 56 @b dzE
WJtedidd dzsOIsdo dzr dsd MmdMmilsj d3Od3d , OCIsdodats
t OHdCOdz" ftoj HdAdzOL dz®@dzd Wz' s A C I tth)'dzj 5 sarS t
odzzlsted ydo'n CdzjksC &3jlstsHOB] d&fkd
dmmdzi H mai@dddR tcd fiis&OirgzodBor | M smtse "
My ddeser 7 d&3j IssC Hdzv B ( tsidetve d iyl OresCq & Isjdigh
cdejdzd wOHdYPZO os&GE6tH &l O st HIBBE s5(
fduided d( fidukS s SHdSjide. Me@B SR . 0dMYs d s
C. Rn..db. u tsBtcr dzd dz, MiskzH. [ . &. LiMOIlstse,
[ stesL o, H. n. ds ©.55..ld PDOd kstis dzd | dat .
] Otern 53§ dzf s dz. [ . R.-d3. vdg. to dgW.Cy, . (H.ts@ cstdryddafigf SteGr)
qdmisdlsizls BttcOdduyd M2 ~d&Hq) difse dii Mi
RAzMIsdlszlssds ydlssdsedd (Sd B cdedzd Fd Db . @f d3)
] d&zOL OyJ 9)
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Hd Od3d dzdz" 2 W tcOG 3] dids, G tizlsltOle tslgd o iPYdAL)ie.ts B3 Stcfigf
tej OCydd fn N O ftesdmrtsHdlIs mMizh j Mise j da
WakzEtste g Myd dzeydd dtsokzh €d L O Mydls tsBOL t5¢
ftod d3d te Cdzj ssydets?2 dzddzdd Jur kat fs¢ 0O
ftosdzd S Olsj ©dzplddqd d EdzOo dzd o OB tc K Inde® | ¢
ftsCOLOdets L d3j dzgj dzdy M J SO W dzktste( myd
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23. rdljtef jdzsor 2 OdkS OdktsdH Of § OFC tsdzd
COMmlsjdd2, "disCts ©wOMftshisttOds dedzr & o

Odzls  Oted Is disd yj < Ow d OdOd ¢jlsdyphgow
COff OCsdedlsd @ dMmisd LEzjlsmw o COyj Mls:
Ocjds0. 1 fMssov st Piepdadiios o f BS &
qLEyjdeds jet SdiduimSds ltOdml stekOy
BjlstsHT MdddsjL O fesdL osHdd oY @GOKODE Ysead
Gdljtesydsddud Mcdy L Od3d Misdlsd dzd (fdtec
OtesBOIsdyj MS dds Wt Oc d&3j dzls j OkS Odzsd H O
fsidzj Hse Ols j dz dzsflsd toj OSY§ & GinEQich @ dad ‘&
Yyd§s dztsSsdHj dahoydd. | detedHdz j -fég e3d g d
5B &ZOH ©dap ydIs j @dzteg dzsyd yJ fIsd o dzts 2 OCIsd o
LSy j ted d3j dzls D aivodzts 2zd B & e Histe t§ v olrboglidd j Catizlz
fjtotsteOd dgzs IstsC idydatsfmls: i vitpd Is th Is st &
siicoe™ Wo dzj dz Odzls ©Oc¢ 5 dzda d3n dkd3fditzs j ddstEdiztsaL <00
tiLkd kO §8COLT 9008 ls { jdusipl joS Istqte jdas@is
sfdse j  dzOf fHORMs dzg g zd® @ B S L B d 6 Olsq df dzts
LW S lsdeazidzsinded v .t k&€ s oitf HedslY jj dg'iy SO K s 1§ T

dmys . =. da.jtegi.didz" °y, C.B.d2. ®w. ¢. J1BtdMmtse,
l.¢. wOojd jo (1 BosmdedtmMSd?2 ddamlsdls
I'stes)y yseo O wf { ¢1 )zh ik dsl i Uas defdosiastic d d
Bd&Wda g &dz dzH O d3j datflOte® diftpRv i3 8 dpdgt Az .

Aconitum septentrionale
Koelle

Low toxicity
Activity in hot-plate
and acetic acid writhing tests Rf

Asian J. Org. Chem10 (2021) 2632643;Molecules 25 (2020) 5578.
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24.1 5 HOdzdzr &3 f S s C ZdzH dets@ s Ho@H dft§ dRdfiar (
sBdzEYj dzdz’ 7 C OB dzOlOR yjdz B Mt

O dzO dz L e O-F Uz0 ezt 2 Wz st My g dzyd d
tcOMmMlso stectso EZCOL" 90jls dz0O tsBtcOL 50 Odzf |

COHCOd dF &7 YOmlsdy M sldshdlsj d ds -t
CoOdzstsots?2 Rddidd & §ofstesddd &sHj d

HOdedzts | f ol Ot ieddsj oy 1 Isd dzj dz€ OB 5 dzO s
Bsdzj Ckdr Mmkh jMisoksl o ©OMksotstej §OC f
B fsCOLOdkd, vyt ©BO bitsdkYdzls's §ts:
L dzj Clototsdz® OCddd HIB] 6OR]. udzjHEe Ols
fJtcodydzr = dodedL Oydtsdegdz" = MtsBr Isd?2, B OL
COdet®izd S OO tlsHjd des? Rsdzj SCkdr tBd
fjtcj Misslsicd o MdzkyoO] f(odvtd & Oftslsd
qagd ¥ ls  Isjdgnjdzyds ¢ . dOifffg €y hRyiEld fpJ 500!
Q sasmMdedteMSd?2 ddmMisdlskzls e Odzd yj MA 52
I o1 Mso d3jrivishpises Bfgdsdzdmys 52 S ddaj sdSd Id. ct
I 5j o tsHMS seds o s MiddeRd & & ¢ O tcdstsded algdasior] Is j Is

J. Phys Chem Lett,
12 (2021) 11573

(EC-H) + (EC+H)y 11977

CTpykTypbl 6n13K0i SHEPTUN

25. o dv VYsttkdese Oddw HJdzOddyj MS 52

YdHSECBMIsd ) COyd mlse § fsdzvtcdL 26 h jGets
MlsOBddz dgf 2 @ dedlstetsCmddz dz@ 2 tOHJSOdz wy |

Cst WWdydjdelstse 11 ¢c o o MsSCdr d&OcddIsd
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Br filsteO" HJdzO®RJS O BiyHE ddttss fijdd
COMsostedlsj dzv ofs o tej oEj-cadss d3fn HBOf SOs fifsjdEj iz
Hod> J ded W Brdzd bkistwjlsdquiméd f§wjnmso
Bsdzj Sz tedzs? HJdzORGS d d B Wihdzjaal B
MW jter §jtjnBHdECES-cOBdED d&icyisQ dic OH § DEsts
JLEYj 20 Mmjtedv ddbtesCimdd df 7 t©OHJSC O
otsCteke 1 dzj Clstesdzdegsets MY  dz®, Hdzw € tsdzd yJ
HdqdzOBdSd tOHdS OO o 1 sliz. o QAzfigtc i thdf d3jodidx
ftocsotsHddzd o BOckdlsdtsd fdi 9, 4 ud,

or mMsC 52 ykzeomlsedilsj dz' daetsmls ¥ ¢ 9 C dzOH Iz
fJSsmd CedHdetsds otcj o3y dedzsds Hd Of OL sdad . 1
pdzdwe hddz dzO o dzd yddalzj ¥l c§ stecyg dzv v
OHJ SOEOS o SH d s j izl wiOpfsistste [ . 4. 1 OCtw
C. An. dz , HBY.Q o @ d esdddgCdzf X d dzmisdlskzls tste
1. 1. Icopuse Atsw Gizdjs s Mifls j ssdz dd3. |

ProfessorT. Prisrer).

9.4 T DNP/NMR

s [ G5 gt

12i70)

/
70

H Coupling factor

y -]

Rotational correlation time of nitroxides

J. Phys Chem C, 125 (2021) 2565125659.
26. | jidBstteOcdyuj MSoOw d&ditsteOHS O sl tftsiy
o qtolzmdats ] -t ucQfcctiseHtslits L OB tsdzj 9 Odzed j, S OLOS

f stcOY J dad § 3 d3d dz& d ~ mMemMizH 59, G J O
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GJ di3stsH d dzO B3 Qfp IS f wsAMlsw OB d MotsjtsBLOL dz
cOLodlsdjdd BMistets?2 fryj ydets?2 dzgj HsMsOIlsts
nOdzZsOo dqiekzfdzr j BsdzjLdzd oSz yjdz o Ctek
Bt , IsOC  emerging(Clgjdfrtaj HMS OL 2j 3" 7))  d daW
dzts>xEE + §dHj i3dud MS d B Cdadlds 2 O g dziBet o s
M jydWduj MSs?2 OClkdodshmis:s ¢ odkzmod,
o jh jflfors j deyd Odz! dzr j oz ®then fro @y sfw 2y j
cOdzj j fslsdotseadolzmdzy d3d Mt HMise OBdizd j dz
odtezmMO®, O &0 sBdZjcyjdd] ftljOoddY B
CGdHtCOL Sdats o COigw stet § B¢ MY g dzls & dz@ s dAn dz" d3¢
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OCIsdotzgsfiffistt j or h O h j2 IsOCtso ks . 1@ sy Odzd
ftetso jHjdedzr & dMMmdzj Hse Oded 2, & Htej HY t5d
o dtozmdz o3 dzlz € dzj s tetsls j d dats o3, Yls ts L dzO
toj f dzd S Oyds . t kZCispdghddtistg dz' { OB ISA . d O dz
dfmMttH. A. dz. [. ¢. ( tctso@®dy] 6D .cT.dded tcfS o 2
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ftoetsilstsdeds’ 3 d tsdzdz (d3dr )ty & Gas®) lssdgd © tsSH dats 2
tcj OCYgd BschbMmiskzyf Ols! | dedeszs g8 dstej m - § s
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. o
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Front. Mol. Biosci., 8 (2021) 719396
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OTHOCUTENIbHOM MHTEHCUMBHOCTM ABYX NOIOC OT TemnepaTypbl anarpamme usetHoctm (CIE-1931)

Inorg. Chem 60 (2021)5402 5411, 58 (2019) 1048057
2 . 1 O2HJj dz2O0 dztotd®eo C P j toj colPfitz € Ol Of
fjdsOCctstcHd ezt €lssE®OMY 50 C dzg YO

BdydSddyujMSsets Mkt ® o Mfdiesy shi st
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teOMmh  toj dad J f w s d U @&2HizfirsCisO W BijWds ds dzts ¢ ts
o sm! d3d Yydzj dzdzts G ts MO OPUASTBdzd MW -Stc O
HdtsC MOW tsamwWds dzj et dzts d3. l oy j dtcsth € @
fMtsd Hddzj dzd v, wodzw e hdj i tzjHdEls QI (e H d3tze
d dzls jHtafd@)ls ts tej OCyd?2 WsihW sted dzd tctse Odad W
ftotslsj COshdrn o yydot?2 ARG ELdiceS s Brd
[ Josdssloe . T §Mf . da. [ .. r 3z - Odzj stse i
C. n. Oz r.t. RIMzOdsse ( RAdzMiIsdlIlskzls stec Odzd
bcBZLBO9 O ARA sOL1 A [ ¢1) .
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R Ph R
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/
\O j/( \ | /
R+R=(CHy)s o O
I & Ph Rearrangement

)
/ 0
Chem. Commun

57 (2021) 8515-8519 \©
1]

3] EmMdzscedwan ditskscossisijdeddtd L © § sdzlz yj dz
dL s3] O -ndcCdaddRi M< d C Ot Offyfze = 25c ( H
fJtcOL ddzH d S OteB sdztso O C dMmdzslsO) . {Hddz d
s sddig dfid zL $dd3d SO0dzOdzOd3d d HJ d3tsdzMmls t
Pecdzj CdOEB®ctf &' MsCdy L dzOyjddw WOCItstetse
fpd3d Md 2 cG/CH, e RO stetsdzy Istsets, {1 Istsls g
ftosH | 3cdeMistcd tos 0 Odz tej HG 28 ftoj HA Hfusls d Lk
MtcOo dzj dzg 6. M tcEe 2 dLBRBjtce BtOL xplgf ¢ C
weo dzw j Isfpw B tstcd Misr ds. [dz2 TsC0LOdz orf
Md dzj ClsdASIE Misdlzy ( HAGHY] [BO dL i) 6O B d
sjtedzd yj M¢ts?2 d cEdHtesdzdlsdyj M2 MisOBdd
t S tseotsHdIs | duygeetOBtds.lsr { ¢ 1 . 1 MYianj. HRd. ddz. 3§
[T BYd 9, C.a. & [ . [. 1 Otefmiz CAsh ddd d( Rdfiam).Is o
1 dSésdzOj 9 Q. vl [ 01
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{Sc(Hpzc)(pzc)} crb

Inorg. Chem, 60 2021) 2996-:3005.

4. | C sz dzj S(fEBdl)L] [(Halu= CI, Br, I; L = Is tc §2f2-
fdtedrnddz) { Isddz] ¥ sfmW d dz) SlsCHeiisHlsd 8 oY B
CstcHd d20ydd WMVt ddzseo sets dzdcec OdzH O: Ols ts
stcj &BY OlstsBOBd d&j IsOdzdzO. stz dzj S Mr-dH J C
Bl n Odetsr tetsdzdzlze W islstsdzt dzd dzj My deyde M € o (
ltej HiNIsOo dzj dzdz" § H Odzdz dg” & figlz "C jtshtsldco jo ddzatdy o He e,
fdzd CIsd dztso ' n{ EEEOSEHASIDJ. Ozl . Ac.Ozdstslh § B 15 ® .
dmtf¢. 5. O OasazmisdIskzls dzj stee Oded Y4 MEs2 =~ d
gl (01); Mool Misdets M RdMisdblzlssd ~ddi3d
l 5 otsHME 6§ wa.[n |f td YO dzl

[CusHal;(u3-PR3)]
,» . K

ifeMHo-cuHAsRcochopecLeHuuns

KBaHTOBbIEe BbIX0oAbl
amuccum go ~100%

MepBbIKN Npumep
H3-MOCTUKOBOM
KoopAVHauumn
c¢occpuHoBOIrO

nvrasaa

YHuKanoHasa Tepmo-
M MeXaHOXpOMHas
c¢poTonroMmHecueHUmA

Angew. Chem. Int. E®0 (2021) 125771 12584.
5. I MOy Hjded ] BB IsOdzdzd yj MSdr dzOdetsyOMmlsc
fdzj detsC WlsOdzsydOdzd dzseo CtsBOdz! IsO fted o SH ¢
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2O otHBtBH Yt MicOo dzj dzd v j das ¢ s IS sz ttsgiz]
] sdzlz yJ4 dzdz § GibjtsMistczS Iskzter 5B d&zZOH O Is
off dztsls+ HB CBdzyd dzsteOydd 10 ppm d fMmj dzj
ftedmMkzlsmMisadd 1OSdr &BIihOshdn eOLtsea, €O
stec Odzd yd MS dr t IS Eeldikdy dzdi@@s € 1s 'dzs O fg st 1 .
dmf-.H. 7. dz.f sesL P @MIsdIskIls dzj stec Odzd yj ME t
1S BdzO0] 90 ;Unco@@dmbdes M RAzMisdllzlstsdy W
sdtcj dzMC s ts wdf. de. dNDE[HE & .
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H Q; o/ CoPc/Pd, Au, .1
N £ 0,06
8 0,05+
Sensing layer CoPc
f g " 004+
H - spillover S = CoPc/Pd
g -1
e . / 'g @ 008 CoPc/Au
;§ & 0,02 F4 I
3 3 5 ” * CoPelPd, Au,
0014 ©
g e CoPc
2 oot ° * -
Interdigital : 100 2 400

electrodes

C(H,), ppm
Int. J. Hydrog Energy 46 (2021) 19682 19692.
6.1t OL tcOB 5ls Odz" dztso " § or MeC L WW JjClsdo dz
mdmlsj o3 H dzw ftesy MMO mMJjdzi SIsd o dats?2 ts d
dzej Md B34 sted udz' » § ddey tede fals SO d¥fdzlz Sdisfis od d
dzdy J [Mdzsodzr &3 HfosHECISOR] HwOugiH® ¢ OH
ftecOCIsdyd MSd otsMmistc] Btso Odzdz" | Mo el d3 dzc
¢GJ S &zO ydmdzs COlsO&zdIsdui MSdr BBSESISE:
I 103 y 1, vyt o HjMmMwised ©OL ftjosmn
OkzOdzsec s .  2Co @a@is j dgd C OGS ;[sIso.. Tefdnds
sy MMste. 1{.¢1C- 0 QigFo~y da . | OvEzBSD, ¢
. [. sOdzlss S 59, C. n. Oz l . R. [ BSteBL 59, ¢.
1 2490, R. S. [ R 0O2 &zts o, ¢. n. dz R. A . +
Wdyugdmets?2 ~ddsdd dd&3. 6. . o¢twBkzLBSOO ARA
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9 | In ethylene !
~ oligomerization

Coordin. Chem. Revi42 (2021) 213986ayiolecules 26 (2021) 4063;

J. Organomet. Chen949 (2021) 121951
7. RMMdzd H 59BQ thD dz¢ y d O dzCQtE Isize” O pfiyd dze s tc O
B d d&3 Is O dzdzd 15 §izAs @ & HW(CO),(OCO) RAEACP] - OdzO dzts G s
cfrustrated Lewis paire .] sHiStctsH o dzOfilstswh jj o tcj dyw
fidtemf J SCIlsdoder 2 dMmssydzeds  Sszsedud MSd e
tcOB 5ls O tcOo dzj dzts dzO dimimdzj Hise Odzd | tc

fsazzyd dzdv o tHSWONS dBG)ME] HE degzdzed 2
O HJ dzw s otBESUEEOHZ QBB o L™ 908 Is L dzC
fsmMCsdz Ck ts dzd sBJd M j yudo O Is Metslse j Is
CtcOQoadd3j stcdyd M< dn f dzslsdats s § 2 L dzj e dd
Bd &3 s Odzdzd yJj ¢ ts2 d 5 dza@,QOC O )JARECR Y ][ L W
COOdzdIsd yd M¢ sd3 H J G epHidafCaligsooQ dzd d 1 © O d3db
1 CMf jteddzd dzlsOdz dz" = d tOMmyY Isdz" = H Odlzdz” ~
slsdzdydj s ddetsesydmdzj dzdzr = B d d3j Is O dzdzd
d3d Is O dzdz, Colsster j O ¢ Is d offdizddzj® dis tsCHdEtRdz d IS
ftedmtsy Hddzj dzf O dzdats 2 fnd misd o34 Ho O  fjte]
oLOdhisH j2AMIsoksls Httke M Htokzetsdy daj f tsMtc
CO¢ CdRAsls® GMHdwP odd j* (O, O O figiHiEf dz.
mMewiL g2 fJwsdmrsHdls §pded G d@hds) ded™ @El
BjrOdzdL &3 t6j OCydd fsLotsdyjls DHMEDEEIS e :
CO) ARRACR ) ] CO¢ B d i3j Is O dzfimstratgdilewfisi pair® dzO d
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{ EC o sH dlsjided. Nte OitylarS dro .08 . dz 2 g d @ dzM s d Is L
Ldzj 3 delefig thE @z Mts jiH.fldzd dedi2fm ddidy. deso © t ¢ )

[R'RN=BH,] —» dehydrogenation

PBuz products
L
d H + H— W'lco
PtBuZ
P'Bu, P‘Buz
|@ oc\@/L R’ I,‘
Pd—H---H—W --H— B—N@ + H—W—
oc” | 'Cco
co R oc co
P'Bu,

P‘Bu

3 2
k ! |
eff1 | : rate-determining
Ha i +H, i| k2 step
: Y
P'Bu, P'Bu, ©
H R oc
|® , | \@ L
Pd--0=C_O L *R'RNHBH; Pd---H—B—N—H- -w”
w = / \ oc” |
oc’ | K H R co
PtBLIz co PtBUZ
5 6

Chem Sci 12 (2021) 36823692
8.1 BCOLOH,s jipstslz" | COSOdzdL Olstster dzO0 sf
B3y dzts OC Isd o ( te tsopfiPldss y dzdHCOrIgdetmiigisifHs tc J H Mis o
tc j 9F s dzdzlz © mdzj M+ . 1 intcgitu & Bztc @ OB j Is Miwis ¥ s
Ctsdtf dzj € M 34 Is © dzdzO. 1 O mMud Is fseor hjdz
o jddydeOjls [+ 8 dMseamMCky CdMmdzslsdshls!
Milststctsdz WisstedH MmMftmtsejdz tBiOL ks 'dFOIs
ojhjmlse O], o j dzd yde OW fn d €D Is @ dzdoLd Qs
tejLlzdz sOIsj B dzd HsfMisdcdzlzIs T toj CtStoH
CObOddlsduyd MS¢dns MdMisy B3 HdvY OMdddj st
Ofmd B4 sted ydetsets fodmsyHddz dedY & dF d-
¢ OtcB 5.020 Is tieds d3 Ists@ 5, off jtoor j BN dzts f ts°
WisstedHBBd3 MtsjHddzj dzdv SCtsBOdZ SO (5L 9 t5dz
Odz¢ Jdzd ez h j ets toj BB [f ket @O dfj ezl @itz €2

OCIkdo Oydd ) lsOddsttc OdEy FHBARNS d ¢ Olsdoats
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ftoddsd daj dedd f§ted Mmtse jteh jdmisoatseo Odzedd dL o,
COL OB 5l q ji Cdateas R s jide . Ftc Gy Ed)fc OB Wls T
0. 0. AT cOdSte (RA&Nsdkl 1 d&j dj Zsstted

1 dMBJ Wdeso O 1 ¢ )
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L B ° a
N —
K
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OTMS MeOZC\/COZMe
R™ CN N0
; . . 6]
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R
D e AP
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ACSCatal. 11 (2021) 13071 13084

9. wddzlsdjtcso OMicB sStcOdzMsH J toy O dfjj te ff fozsScls s
SlsstcOHdtsMy deihdB Jdzd L Olstste” H dzw Wislsts
stedzj 2IstctsdzsL Or 9 Olsdzs?2 Isj O dd ( JntgiwH)d
tsdzlz y J dzdz' - 2 fpEsiHHEtai@)ifipisdo sted d3" jJ B tsStefmisH j toy
ksteddz (1 Am) d Jjcets dzjWiststedtoctso Odadz 2
MistczClsktc] 2 O0@RABAdZES = tsdzdt HIcO. 1 d
fsCOL Odzts, Yylsts 1Aam d 1 m dzO0C Of dzd 9 Odzd M
Cdg @Gr , sB dzOH O8 h d A Bdzts ) j Mis o j dzdzts 2 dzj ¢
f tetsW o dzv dzd dzj L dzOydlsj dz' dzlz ® Is § d3dztso Iz ¥
WslssOSIsdaOydy 1aAam ddzd 1 m o fikatdz o
Isd Ud dedd dej MEdz! Cdn A3 dzizls) GJde OYd®
sy Mj2 lsjtej?2 yYjdsMisdshisd  zOL &30Is
Yls ts smtsB j dzdzts o Oy dzts H dzw Zdzd yls sy J dz
~d Bl 6O jolsdud mSdighdzjey § OBW@REOB. dzO ¥ c
I m (HB 80 @6/ ¢c¢ odzdzlstcdBtes h ddzdets) Qg2 o
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g IsStc Odzf dzO dzls d te ts 9 O dzdzts 2 s zntsdz & a3,
BesdktsatesBOISdY MSddzs Mo jlssdz &3 hj2 M ISteO!
5 &Be/ Cc 1 Aam dqdzd 1 m, o7 LT 90dzs L dzOydlsj c
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IsStcOdzt dzOdzlsdtetso Odzdzr 3 tSfkzrtsdzj o d3d € dzj
otsLH]2Msoadd Isj § dztso ' = dzj 2 stetsdzts o fs¢ O
or MGz tcOHdBMj demd e d dzd L { tc Ayt Aot dzj @ 4s
tECsotsHdlsjiizl ¢ OB BIgTg tHhHHPwWH 1 .7 O2 Y JrodzM s d Is L
1dzcjd3;dzlslststGGOdzo[qur]Qd: Mtsd Hddzj ded 2 d d3. ¢
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Dyes Pigmentsl86(2021) 108993.
10.{ OL tt OB ts5ls O dy d fiaisaptE dkfy ] &j dds J- dzdzintg e tsMtsiH § to
G4 Isj otsydiimpEfjwidiigdlzds mdese j toj OSyd2 yd¢< dzts
Odzdzj dzd tets 9 Odad W GOdztse j ded H O d3qd nOdz Ct5C
ftoedtotsH dz' n Mtsd Hddzj dzd 2 d dn ftotsdL ot
d&3j Isd dzt 9 ¢ j dzts dz, 34 B dztzd © 5 tzts dz] dz©®dizdzd Grig 9 Is §
1 Wdter Is d d3ts dzO, COto OF tets dzO d Hiclze dn
BjssHEBdEEE W fddzls j L © CtodeH j dziJ tets @
GjbjtesydSdadyjmMédn MmMsjHddzj dzd 2 tsfjdatsa Oc
O dzdzj dzd te®drOEA[M d dzd to ts &5 Q dizfi'v O R ¢ Mdetslzj dzO Ot
ftodtotsHdy ° MtsjHddzj dzd2, fMbHjtey O dar dzj o
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ftetsy j dzd dz' dzOW-,  POuiAf @asq fasEiad) clz§ §-’
fted Mtsj 1ddzj dzdw, L dzj ClstetsW d dzt dztsG ts Ot
ez € dzj sW ddz' dese s L Oy " g dae fiy dztleg Pl L & A dets 2
sMmtsB | dzdzts s 4 & BBy ssHBsdEedd wWodzw jlsmpw of
sfdese | detso 52 d3j Ists tkdizs ©did dzis O dzicBrs Bzls @ dzd
Odzl O 3B dzvv 3 CtsdzgH j dzid tots© O dzdz” - fd dzj dzints
WizdC yd sdzOdz! dz' d3 dzOfz] dzj dzts HigtEdd tctsB j dzL s
HJGdHtsB J dzaL 8SC MOMJ dzj dzd dzO 3z { t5 en ticHBAIIE jtxis! ) S
f e imistcd silsOtfstlsed . - My . dzf & ) O dft ¢ 5 i) Mus.tcl

¢ BsMac@ 2IsMCd2 Jdzmisdiskzls nddi3dd g dzd ¢

mm@xﬁ?
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Molecules 26 (2021) 3729.
1.1 sdzzqjdes " 2 fojHMisOoadlsjdzr € dzj Istsyds
BjlsOdzdztso, M sMmtse dzr 2 1 tafjclisAoyfdjtotI dzds j2d3t
o MsCsmMf Jdsots] MmMisswdzedj, B dzOtclzy j dzdzl
n tSH jOtc @ dzdzj dz' dzts 2 Cted MlsOdzdzd L Oydd M §ts
EmsOdetso $d Hdzw Ooalstsdi3OIsdyj Mitsets HisL dists:
fjtejratsH® & (§MmjoHB)IY dzOtsdslisH dzEeadd Pdz0 Y | |
MistezC biztets?2 Cdzj stsydetsets dzd G OdzH @z  &isks @ tz¢

Hokh Myddser 7 Memsswddw: LO Myujlk kidc
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feosMmMisslsts?2 WEdRSydqsdzOdzdL Oydd § sHiSB dZ" -
oL Bsy detsfisd H v f tsdzkz i jisdEd W3OS Q@ MIE td & G 15 ¢
2ZOMisteOd o O 3" &3d actOR Is O dzdd2jtmHffdRdz oy ls s
ftod Bj dzgj dzgdw 1sOCdE MtsjHddzgj ded2 o SOYy
L dzj i3j delstse Efflstets?2 fMlse Hdzw R teO digSdfovsdidf Ist
tc OB §lsr. 7. jdzkzs B  dz@ MH..dR..Jdsdzshdffiglf| . | j ded s o
[.sf jd dzd (Radfiylsdlszls 1 dzj d3j delstststcG Odzed Y J -
o. 1d MBIV deso O t 1) .

High spin

Cryst GrowthDes 21 (2021])
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Temperatfjre
12.1  ftesHtsdzy jdd MdMmisi 8Osdud M¢da- dMm
shdats o § olssted Yydzr n MowLr ot mistcs H @Y 2
FOdz SsGj @Y Mfnped 3] dzls Oz dz" s o Isj tste
Ctodzd yj Mise j dedets L zyj des o dzdwdedy Wissted!
sfdsedr j] Mos2fmlseo® wEHNGESazidzdeMT d B - s
BjdzL SH IOLIRAHO] dzL Slstcd Of s®B j 4B M dzj dBOH d
] 5C O, 0dzlsts fsdzdW¥ ststedtotseo Odzdj ko j dzd udo O
d2d dsdmsemSkzys 3¢ dHiBis@sistdL 59 O dzdzlz
BOC d Oz dzr dzd fsdztsy dlsj dz dz" B L dz0O
Ldzj CtetsMisOlsdyj MS BGds o f wlshf tzig @D dzO 1 tsor N
Bl dafyssf®H OV  C d Mdzsls dzsAnds 9 ts emjtshy gHidglef) edf(j2ls
WdL dtsdzts & dfa@juig 3 n NdMsCdn d Pdaftsfipts p 1 fls ¢
O BHBKBGBHAd » MoawlL j 2. Il sor b j dzdzOW  dz'19,d i ts
SHA&ZOS K, dzj HisMisOlstsQdzPF i EA to jfipofiyls o oA ® dz
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mew L d, dzts sy 4 Is tcOB SIsOIs ) mMdzz yOJ
fjtemf jCisdo dz cdBtedHd j iH)g Caitsde’ dzts ¢ fy
fj dzj dzOiBEFOE &R dscts kdfO. | S Ea e dlsg .
1dBOtej oG . AMmde.. 1. ¢. wjd3j detso [ . ¢ u.drzdzd
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bdzdo jtemdlsjlssd vsBMSd2 combkzhOthlsse j dade
v Otelskz, :C Mmlstsdad W

F
H F y i N, F N
@[N» L @ I;[ Ol O
F

3

dddu‘) <> uﬁ

-61.4 N . 61.4
-30.4 I [ 30.4

2 i 0 o 27.1 30.4

ChemPhysChen2021, 22, 23292335.
13.dOCOdzd € MOtej dzf hdJtesC s dMf sdz L 2¥ sy
HdzZv tcOL teOBBISCd dBsdzj Skdzwtcdz" » toj yj f Istst
c ekl W ddze , Bd&zZOGtsSH OteW dn [z dzd € O dz
Codif dzj € MtstsB tc OL dste ROALS ¢ O L 2@ g dz' - d3d Is Oc
s O Okzd S MOtcj dzts ML HOE [sw COlsOdzdL O
BOGdej sdCd, dzt dddaj My delsde” §j RBOIsjted Odz"
Mddalsj L Jtetso Odz  tewW H dzd Lo JMmisde » -te@dzd 4

sCMOIsd O Odzd € M O,tc | st . 3] EWiRfEddddn (W B$td
BdM( Isted ¥ Is tstc d}j3 d tz) s jlzdzL Wsodzlzw ¢ Is iy w ZH BB dz" «
B dzts ¢ O d3q H dzw mMddzlsj L O i J e Asdadcid fitg ts4o | OQlsEZ
fsmdzj Hs9 Olsj dz' dets] oL @R B®RJG &B)dkRO d Jy KB i
L Olsj a3 mdWvRAmeEBdM( Istcd W Is tstcd} 3 d tz) 5 fzted3ts dz
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F.G CFy ~ Molecules
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90°C 26 (2021)
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