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RSH o fi
+ —  [Ni(SR)l, ——— A
Ni(acac), coupling

Nano-structured RSN
reagent with SR group

BuaeoHabnwgeHue HaHo-
pasMepHbIX NPOLeCCOoB

OpraHn4yeckumn

CUHTE3

Bbicokan

OnpepneneHune CTPYKTypbl
3apPeKTUBHOCTDL

Ha aTOMapHOM YpPOBHe

NatureCommun 9 (2018 2936
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Unreactive Highly Reactive %

Org. Lett, 20 (2018 4880 4884
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R kR -45°C to rt, 24 h R

R = Me, Bn, p-MeOCgH4CHy; R' = H, Me; Ar = m-NO,CgHj, p-NO,CgHa, p-CNCgH,4

up to 88% (in 2 steps)
14 examples

NH; O OH
on H,SO,
Nay,S,0. . H2504/H20 THF anisole
NO, / DMF/H,0 Ny 2 NaNOz/HQO CF4CO,H \
O A, 4 h, 86% 0Ct0rt12h 97% A 4h, 77% OH
A
O A\ OH
N O

NO, O NH, H 0
OMe H,S0,
anlsole Na28204 OH 1. H,80,4/H,0, THF  /

CF3002H N o) DMF/HZO N 2 NaNOy/H;0
A, 4h,78% A, 4h, 82% H 0°Ctort, 12 h, 98%

J. Org. Chem 83 (2018) 1313213145
4. [ kSt lsO dzs o OW IsOdzH j d3dzO" N-(464 OC yd
Hd1 ssSMdB klsddz) Oted dzdzj Is O dzd d3d dzts o |, fsL 9 d
Md dzj € Isd o dzts fiyls 'ER3-O & t§ dzEl# § iz'tc s dzd dz' . l tetsyg MM
odzzlstcd Bsdzj CEdzv tedzgze toj OCyde M@dedzgPB®@ s dzlz
fjtejetozffdtesoaCk M kyOfmls ¢ jatf Hjitic de'todststa telzr W
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T OCOHjJBIS [ . 1. doddpesdidemmisics .¢. ¢ M .1 Eted &
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8HYMPUMOJIEKYNSAPHas 1,3-cuzmamponHas
uuxnusauu;r nepezpynnupoeka @
@ NH _> _
=N

_>

;;g
H o 0, Q, RSCAdv, 7 (2017) 50956
T Q. ), L, 50960 [ m88 (2018)
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N s destese (Gjlsjtets) OtesBOISd U NS doE  tew t

Hte. ), O 1sOCyj flsjdydod dr 7 djsokfls
L 7 d dzts dzq dasd,3ls to if OLdidy | d tc eaH &f[daH, s2zs 0- d  d 2
Odzdzj zftetso Ocdzdz' & OO IZECE 59 ) . vjdk MOk o

WikdH OB dzs Odz! dzetsets R OLOCIj O, IO @ Hmlsch joffiy
(L dzj d3j dzls) Oteddetso ™ = dzlsisth Bjcd d@leIfo )y (U,
fted d3j tc j-lstdd @L ddztse, §totsH j Bsdziistedtetse Odats € C
o OtcedOdzls© ftotslsj € Oded W tej OCydd: sSBtcOL S9
OdzOdzts ¢  ydats  to @Sdx dHdj te @ d da' M@l ROF dzOF 0
dzj s d f) © dzdzO W tc®iPI ydwusdid teetso j H j dzts gLk
ftod d3j ded d3sMmisd 5B dzQtclz ) j dadats 2 tej OCydd d
LO®R] Misdlsj dzj 2 ) Bsdzj § Iz dzj (4 dzj d3j dzls) Otsc
ftod d3j dad dBtsMils! dzj S slstste’ 7 dL dazts delz Rjj dedfy dA
ftotsdg’ h dzj tetz& 5B 6 H  Is ji @S Ot @ sl f (O d.dz; T tslso .
1. 1. Y1Trwwdese (RdeMlsdlslzlsO e Oded yj M e ts

R N Organic &
[ N Biomolecular
Ry N Chemistry

R4 =H, CN, Ar, Styryl, Phenylethynyl; R, = H, Ar.

Org. Biomol Chem, 16 (2018) 511%135

13



6.1 O2Hjdz dztseor 2 d + WWJjCIlsdodz 2 ¢ SNORRsH €
OzS sCMd OB dzts o YHEE[Mf tdsjda dsipstsds 1y, dX dzsf e d s
dZdlstesdztso € s@r dfifdza@sinls d X uwsOxiWigls)ls j dive ts
o "NGRo OHHECI] EgRjtB" Oflyitsdzdss{ MY j ud
Btsdz: h Iz mMettsMmis! Jd d HdMMsydoydd. v O¢(d
ddzd yddtetseo Ols d Codzstcsdzd tetso Ols i tsdzd d3d
Odz! Hisded stetsdz, dzOff tetsisd o, H] @3sdzmistedteclzj Is o
(fjtedtsH fodzzftcj otcOn REQ)Y t SIS0 H fiff I8 [pidzd 1§ to ¢
ftesW j Mtk 1 OdGWY edzm@Odted gk it [ . 1 . [ Hy dzj 8 O,
] Ot 53] 26 5, r. ¢. [ stesL s (| seatsmdB JteMC
dds. 1.1. 1ttty yse O wye §ipd g d st izl mdstsidiplz HT
dzdo j emdfls | bbtugl)@zs so

004 &

-05 —
Inactive R

107 E, = 128 kJ/mol

-1.5
-2.0 -

-2.5 -

In(CIC,)

-3.0 "

T "o E =120 kJ/mol
-3.5 - i ' I E, =121 kJ/mol

l o~

404 6, \ 'S
- -_7/"_

.45 - n-BA a

1 E, = 115 kd/mol O

_5-0 l T l T l T l T I L I T I T 'I T 'I
0O 200 400 600 800 1000 1200 1400 1600

Time, s

/

0

M
-

~ \‘

N
I

Chem Commun 55 (2019 190-193
7. t0OL tcOBtslsOdz dztso r 2 H B dz" 2 My smtss.
Isj stceO1 Isd dzL Od3j M j dzdzr = dzd IstetsC M d dz' dz' n tc OH

14



t ECtseotsHdIs]SWz - .tcddB SR . ;@S.Isos d @dnder..Gd.. | 5B to’ dzac
dimy . MH..Ja.. g Olsddztse, ¢.~°. dz. [ Bo g acdas®s
ddzhisdiskzls tstteOddyj M¢s2 sdd3dd dd5. 1.1. |
CGsmMikzH OtMmlise j dzdz) 2 M iz dzckgagmidstppdfizdstsd 4 MS 52 € d de
d etstejdedw da&3. 1.1 .(C1l-tg)] dzsH f BOBOYJ 91 d8

H,N._.CO,H CO,Me N _— . —
_ OME piate MeO:CL COMe () LIAH,, THE — HO™N OH
b + COM » Fhivie . } \ (i) H20s / Na>sWO,. _.——"\yl." b
1 1VI1E - - ", A T T -
O 2 knmsuenie r \]}"' MeOH, 724 lr N© Hﬁ'\‘
PN 12-24 4 ol S o

HO— ~—OH  (MRMX,THE  Ho—  —OH .\ 1. pa/c Me HO—\, - OH
TS A (iif) MnOo, CHCly - =7 A (if) MnO,, CHC; NN
| I}— \"‘ Ir/ I\ \ 0 / \J . II
()— { {5 . ‘ 40 /0 ! (lj . |
obLwun Bbixo
BoccTaHoBneHune Lo l
paaukanos ackopOUHOBON ’ N

kncnotou (100 mM)

B MPUCYTCTBUM U
rmytatuoHa (2 MM) ~ ) HOOC_  COOH
npu pH 7.4 / J\l\ Y

m Al HO-\  ~OH

I'IonquHHble paguKanbi
npeBOCXOOAT BCe
n3BeCTHble aHanorun
no YCTOﬁ'-IH BOCTH
K BOCCTaHOBIIEHNHO

/N

OTHOCHTECJILHAS
HHTCHCHBHOCTL curuaJa DIIP
(]

=
[
L

T T T T
400 800 1200
Bpems, ¢

=

J. Org. Chem 83 (2018)53925397

8.1 OLtcOBBIsOdz sBh d2 BjlstsH 14 §igOc skt 3, 4
fdtcdH d detso , CtsdzH j dzlMdtetseo Odzdz" = M  d dzOdzts o !
sfhdetse Odz  dzO CtsdzH § dzlmOyd d Od detstf d tc OL tsdzt
f sz yog i3 f e edstfidazpsdzgO® 5 t©j OCydd -dzdstet
HicdHEesr Zstedteso Odzdw . [ lkdBdL Jtetso Odzyr ki
ftesdL o 58 dg'dzm j dzmd tc 54 @ dze2L Ashktf [(3s,dH  dzts o fts
CGteOded y" fteddzj ded 3smisd &jIssHO, MmddzsjL dts
Ols s di3dz" J ftotsdL o tsHdg j fdzOdztso segts W HO

Cltster j fjHmMsOodvsl ddsjtejn COC RdeOd
15



~didd d Bdbdtsedud MCd OSCIsdo dz ijff otgiWhjjffifrissotaC
. 1. v gy & . ~ . de o. . ¢ cOW sdzyy Mmls d df figk
QG cotsfdedemSd?2 ddfiisdlsbkls BtteOddyj MS)s2 &g
e d3j MRiczds $ilgzilstcc Oded i ME 582 ~ddi3dd 3. ¢ .
€. 5.d J1.). ssEOcss

>@/ SN * J\/\<N U3 TN

| N i~ '

OH H2N Ar A i MW N“N

(+)-nuHOKApPBOH
(E)-okcum

OL-IITMHCH

MendeleexCommun, (2018 584-596
9. t OdsfQrg. Lett, 19 (2017) 532-535 ZH O dzts fiy! LS jted
dzOB dz¥ H Ols ftetsyj My BtON jdadw Csdz d ¢ Lzt
flo jen CdMmdzs? MtejHj, dHENMNJ2 OsEBYsH .o €100 j
sfdzts o Odzed d CoOdzssosndaizduj MSd~a Oy Ist
ftojHY Bty J Yysts d o© MdzOBr s CdMmdzslsOr 8B
OS] fkljd ot0h j @M CHSE ot fpow s Pllsts
Bs dzs § e sls s dzd to &% Otdatigs.? IS jHSEA8s dzle u j dzr f oW
1 CMmY J ted d3d dzls Odz! dz" § HSCOLOIsjdzw Mlsoa ©® 1 Ists?
B dezO® ftesdmMitsHdl o ftedhmkzlsmlsadd MdoOs 2
SBteOL 5o QU di3'C.j IsfsjIsddzsar 2 1 %W dte B ddatszO® o
dzds QWisleszr d dzai Hteilsjtef joOjls ObtsftsdL s
mdmisd 3HSA D W4H ds5E MOdz o lay yjlzgfaljhd@e? Mt
HSOF-SbR f e tO5°COlstetstf sdL sd3j edL Oydd dzjls, kOC
fejfwismlsokjls fjttjctzffdtesasj f GBLOLE
16



Ot sdL R tedL Oydd. 1 sor b j°Gzdfjte d dstg vz I§ tc G
odgzlsted BBtsdzj C 2 dzv todets 2 G df dy.dzf s p dz'H dEts) dzry d Ted
H. ~. dz s. J. sdzszdztso ; (fRYE. vy & [ vy i1 , (110
1. bfoyjdss (rRs ©f (61, 14V0), §.n.d.

n. Oz j WAzElsop Odzr dedStse (1 RIM ] (61, 11

.
15% H,SO, / H,0 @O H',~H

1,4-auoxcan, 100°C O 1S HO === (R)-BINOL

| e O
I o /
OO o HSO3F-SbF * anOHOH?;:;V’[TepI/ISaHI/H/I
(S)-BINOL HSOF} H H H
o5oC @ HSO;F- SbF5
oo 20 MendeleexCommun,
15% H H .
14;1/1012«:21: 100°C O 28 (2018 271 28;
82:3 H3COH ocH; —X— r l te,b4 (2018 787
’ Q aTPOIOM30MEPH3AIINA 789
HET

10. 1 todf L &z \Jjftdzgf o tc O h1jdetfds'tc s dzOW Is O dzd dz©@ § sH H j =
[ 15 dMO dOAdH dPtefry j d stsYlstep Pl tdz B Mis
f sdzzy0oj v ¢ ndede A (WOJRE] da! df sgsy § dzd ¥ = 2
LOjd3 SBEOLEZjlMY IjlsteOydSddyjmsd2 &Sf
1-dzd Is te 5 dzO W Is O dzdf dz fjdjClds dzts o 15 ) fi s
5jstcOc dH ts s O BdidstOW O datf diOHs. ObssdgY . s & dzls 2 dz
(rRs & tondMmfwirobkyy(14v), ¢.n.d  ¢.f. |
[ ¢1d . gOdz' ded & 59 (IRIN\ g f t¢1, 11V) .

NO,
o

CgHg, rt )
0.5h: 70% 30%
170 h: 59 9
cyclo-CgHy

+ CgHq1-CeHy4
7|AICI; /110 °C, 1 h
pressure tube 949%

Org. Biomol Chem,16(2018)91299132
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11 1 toj Hdztsy J dz dzd o j tOdz dg 2 ftotsfls ts2
OMmMddsdzd Istedyud MEBsets Mddzlsi L O O3 dets§ d mMdzts s
Iismdetso Odzd 2 zdW W O Is ¥ jgHddrtdsod destfdsiststz@(d (kiso s6 5
26dJHtetsSCMdB j dzL BW j degsdzsdz. ¢ dzC Jdzdteso Odzed 4
Zmdzse dw R fsLotsdzw e s dad stsdz: ¢85 §sdz2zydls:
tcjGjdzgjtcdtctso Ols! G dHtesC MdB jldas tsiep detseizf L C isls
Isj dz' des?2 Bydmlse¢d, dMyfsde L tse Ols! Hdw Mmddzs
fsCOL Odzts, Yylsts M MmMlstcOIls By jls dhif sdz! L 5¢
OCIsdodtotso Odzde" =« w#=ua MowL j2 6 [ d- OL dzt ,
d m 1 gpxpl€dstH & dztsifislsf T %o sH d Isj dz tcOB IsT
dmt sdzded Is § dzd : g. [ . [ OmMBEH, .1 . ¢ ¢ B3O dzts
. [ . 1dWJjHBS (RdzMIsdIskzls L dzj 3z dzlstststc G O dz
1 i3 Wdzso @ t 61 ) .

HH P eh ®
N/ \ / \ oh -~z B Ph
7N / N e
S e Ny # at 7 Phﬂ*ir a
5 / o s _BnBr N ?0 N
A [ NaOH éo
/ oi toluene 0
s | ' _459C Bn OlPr
{' > (S)-3ba i
S ’ \ / \ yield 69 % ARR)T

l ee 70 %

Ph Ph COOMe
©\/EN/\( —- > @N R= tBu, Pr
0

OR CH,CL O H OR

SYNTHESIS50(2018 607 616

12 [sCtr Is7 dztso rdg j ! WOMzdA sk ds to d to B “Odsifjdzdas jj O ¢
OHHEZGIST O dzdzd dz! dz' ~ Stce OdzsB stc O dzts 9 C slstst
Mo s2fiker MsS 2  OCIsd o dz fsldzsitzd ydBHisds s | f
sted Odzdzed dz' dzr 8 Bec s RSORBHENS &« 0 Wiz
Cekff Okd, Ekfmss2ydesfls: s Ci KSjdd)disecsdiglso
Cslstster i3 GBEROHOs s GOREOSIdody j, das dz

fosdLoBHdy | Oddzd ke stesdzgso ™ o Cdmdzsls. 1 0O
18



Br dz tcOLtcOpESbazdzrt W Wd ftesmists?2 &jlstsH Mmdd
cOL dessBteOL detsec s Mistetsj ded v ts M tc jQudiipidfoetdes tSls
9 Odzdw COtBtsdzddz! dgf = Mtsj H ddzj dz@ B dg' ,d3j b5 Qs
HOtew dzj eStsMmisd WEkEdSydsdkzOdzdL 6Oydd, dzOn tSHV
ftcdtesHdz =« d dzj $OtefMmlse jdedzr = o jh jMmlse. 1 d
BjlsddzOd dz0 M Isted Odzdzd dzB stc O dets d3  fipjf drjnsie d alz
dzts dgle 9 8 %) 03 HY GlsOdzd L ez j B3 Odzdzd dzd tets 9 O
C dzdzdzgO dzO0. 1 sMCsdzt Sk Odzdzddids @z I Vs todg s tofg 1O A
¢ COBOddlsdyjmMSdds toj OSydw 3 Odzdzd dzB sted tots 0
By Mftej yjH jdzl€dgrodgH d IsQSdOH p d3¢uSlz B dzto ¢. n. da

1. ds.zL dzjxqﬂnsq"l' .,[U.cfEIS(SRdzfnlsc{lslzls 1 ozj d3j dzls s s
fd Hddzi dad 2 1. 1 dMd3dvdese O [ 1) .
Highly reactive, pyrophoric Low reactive
Sensitive to ROH, H,0 missed link!  1gerates 0,, ROH, H,0
Poor FGs compatibility Excellent FGs compatibility
Catalytically useless Catalytically useful

Atom-economical 1/3 AI|3BNH3 /f\
PO >
R (o) MeOH / NH;

R” "NH,
>40 examples
R = Ar, HetAr, Alk up to 98%

Org. Lett, 20 018 35492; Org. Biomol. Chemil6 (2018)71159;{f ts dzlz y j dzts
fsdzsy dlsj dz desj toj N j dzdRULIR®O 7ROl d
13. 1 OLOBBIsOdz fteddzydtf dOdz! dzts datso " 2 d3d Is
Ub-dzj f tej H j dz' dz" R sted W Issted3j Isd dz€ j Istsdats @
1 64 H dztsy § dzdz" 2 My smts. ~nOOCIsjtedL 2] Ismw
ftocsHEzCIstse (HB 90%) d dBWeSCddd EMmdzsedw d
ftosdLotHdE J] Wodzwe Isfqw EZdzde j emOdz dz" d&3d G
drasmdetse §j B'" dz §f sdzzyj dz dzisls o @ W IS s2©dgjmis ofnotad] te1 tf¢
LOMRJ M jdedzr § f dtetetsdze M o0t! qtekzj &3 &3 dzOY to
ftcj HMIsOo dzw s h ( j Btsdzr "s82 ddzlsjtejfm o § Oyl
19



ojJhjmlse d {to] fitdEldds orn .HLAWR Gifisjo @ . T . diz o .
stsdzH tsB fiffSdff2 € . = [ dzy . Zzddaztse O, . [ . [ stesL

Ldzj i3 dzstststes Odzdud MS de § MeBj Wdatzd @I P 0P 0B ¢ .

R1. @ Rl
1) LiAIHy, -70°C =
Jp=ote
CF; 2) :N_NQ S

R7
M g(CI 04) 2 CF3

Rz I

J. Fluorine Chem, 207 018 7-11

14. ] ftosHtsdzy § dzd | dMmfmdzj Hso Odzd 2 fts tOL
Bj ssHtse MddalsjL O ftodiecsHde » BdBdsedy MSd
2O fted &34 dzj dzli§ Ol ) @§ 0 d ¢ z jydgts cilrds B3O HA fig s © O dlz
Hdjdetse M Hsdish i 8 )] OCIsde se | tdgd@ezdvitety O
f sdzdzr 2 CBteslsSCd?2 MddzsjL OpgsEe] d0 gzhls Cha
BOlf)j stcOcdHicsW ZtcOdztso 5@ ts OyJ sts¢ j dzd dzO,

Csdzd yd Mlseo O~  Adnona ntricadzajd? ftetswoeodzwe h jets €
ftoslsdostsfzatsdzj o' § , ftetslsd o © odgf tglz fry dgre js 2 fifls
sdzt yjots?2 MmMddastsdz ftod  sdzlzyj @8Z72214)-dzj o ts¢
Hislstcd OIB,672HGc d j dztso OW CdmMAzsls© MmMdadzlsj L Jetse
ftod d3j dzj dzd J-upd ¢ kteds@dndzd teAdscojCfdEf@ 2 HIS @ j dzO d
f JicOdzts o tsc t5 -l jWaHlde@H j1S3QHIsHAR sAEwtgBrean f o MkzlsMmis o
C Ols Odzd ICATAKLI(EE  Bsdz. %) o -2 fudzBtgOd v 76 (. 0)

fsmdzi HEEhdds SCdmMdzj dz2dj d3 BBKOL k2Z¥ h j gsmw
LW dteOZ17Z,213)-H slstc  OIB,B7/RHEHGc d | des zO toj OCIsd o 53
9" ASHISA ~78 %. 1D ey gqosmMddzlsi L ©  Hdzv
Isj tod3d dzOdzt @B g s j detlztse s Bzl j degsdzd H @O MY sdz 1
ANedMmO. [Bhd2 oroBH MlsjtejdL sd3j tedes ydm
MsMlsOaddz ~62%. ¢ ECydS stetfls j ¢z'q tg @ftdgtols o .

dmti.f o] . or.' WS sl . dzuoZC sQOMAO  u. .

RN BzR Odyj sdeiglOf skl dzj Wsjnd®kdd d S OkOddL O
20



EtMgBr, Mg, Cp,TiCl,,

Cubar, o~ —= Et,0, rt, 12h [ M\ N H,0"
=l SO ) .
* Ha21Cip 85%
T Hm/“{vf““—/ i
Jones reagent, acetone, o
CH,Cl, o
- Hz:C;U/ T e W “{._/]I “~OTHP - H2‘C‘/D/—“\\//“\:,/ i T(V’}JL“OH
OH 7 8% 7
A
N
oF 0
DCC (1.2 eq.), DMAP (0.3 eq.), o ™M '1':, ::f“""f;_:'m'"‘ AcOH,
DIPEA (1.1 eq.), CH,Cly, 0°C - rt, 12h e — P~ /,r- jﬁ“/j:\‘ 1
Hoilor ~ o= N
Muricadienin 21C10 7 =0
(8]
Boinenex ns
‘o l-le‘:l!i eTonms on  THO(1.2 eq), DIPEA, oTr
P pacre! o L CHyC1,-78°C,2h Y
Annona muricata — A=Y T --\,/-H_Ik,jf--aff "
Hz1C1o 7 g H21C1o 4 )"
CuHTe3snpoBaH
B 11 cragmii
C BbIXoO4OM ~420/° Pdy(dba); (1.5 mol%), PhyP (15 mol%)
BuySnH (3 eq.), THF, rt, 50 °C, 5h — PV
. HC/—\.__/ — \.‘_/—\_/t_)l ~¢ ?
21C10 ‘s o0
Org. Lett.,, 2014, | Y

16 (22), 5886-5889 . .
\. 22) J Chatenaytrienin

MendeleexCommun, 28 (2018 503-504
155 yYyjdzrere tOLOBBISCd detso sets If € figdyy ded ¥
foslsdosts] B EPeObtse or Hoddzkls©O tsted 6 d dzO«
cdBtcdHdz = Bsdzj C 2dz, oW sdpdzjctisj digtlz” & W Owts
tcOL dzd ydes?2 MlstckzCIlskzter . #lzls 9T HodGc O dzgs?
f sdzlz yJ dedz’ - GdBtdHdz = Bsdzj Szdz tOMh j f dzv
f smdzj wlzdzelzj o] dztso sSe 58 Wt OG d3d dzls O, O OS¢y
otsLHj2Msotse Ols! 20 Bfkzatsdzjor | Cdzj sC d ¢
L dgj ecdd ftod tc@ctdjdeojsH dzts2zj thieww L d o Co Ol
Hj2Mlseadj dPd daedegso | dzw tcj OdzdL ©Oydd 9" Ho (
sikh j Mise d dzd mMddalsj L h qiesCBEts ©WWYHO GdE
dzz € dzj sW ddzr detsets tod Mitsj Heg dbg Bzdzts ¢ jCdzS O 12 dz@rgizt
GJdzj tedtelnj &tu ~d L CoOHtedyd S dzOdztso r - 1 Wdtek
nzstolz € Mz mdzts 2 Cdmdztsis . RfMMmdzj Hiso Odzd J
o sHiBE®WER r Chifdzj CMse Mddzlsj L Jietso Odzdz” n
f sdzd o d dzd dztf d tdric BtozddaCs dAs dgj dzf GA s B dZOMisdets 2 dzj
YJ iztsalyriateellsy § sC OL Odzts HBMistse jtodets] HESL 5L O
Bjtelsor n CdzjIstsC o COYHB2 dayug st jz, Hits@LOW joa

YyodzOls d z0, o MteOo dzj dzdSfdz 15 S OLHEdzls 5 5 tizD B s
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dMC dzs ydlsj dz dets ydmyf &zOlsddesds ddzd S o OHtoc
Wl dzdzj toj dese . k€ 6y dEHsfdds). dz' | dipOisosdgizjtals o . d
if ol MBS SOEEHIS . dd ki lss®. - mdeL iz o .
(RdAzMIsdlskzls dzgjWisjrddiddd d S OlOdzdL O vARA

B coueTtaHuM C UMCNNATUHOM bes3 uucnnatuHa

Am
o O
O(CH,CH,0);3Ac OEt

CO;(CH;CH;0);

cis-platin

BRusHWe KOHLEHTPaLMIi METaHOMYNNEPEHOB B COMETaHUN NMUGO 663 LMC-NNaTWHa, Ha MU3HECMOCOBHOCTL KneTok Jurkat
(Ha rMcTOrpaMMe OTpaXXeH NPOLIEHT HUBLIX KNETOK)

120 120

100

100

80 80

60
0 244

d8u
W71y

40
40

20

20 m

a
]

OmkM [Pt)  0.015mkM [Pt} 0.03 mkM (Pt) 0.06 mkM {Pt) OnkM | DO | 808 | OGS D06 | 0075 | 009

kM miv mbd mic mkm micv

EOmkM (1) 0.015mkM (1) =0.03 mkM(1) m0.045mkM (1} z > 3 5 3 5 2

J. Org. Chem, 83 (2018) 41601166
6.1 ©OLodld] dMmMdzjHss Odzd?2 5 tOLEOBBGIS
mMddzsj L O ftsdzd yd S dztstf tetstf Odatso ' A MtsjHddzjd
YdCdztsf totstf Odef ®tRy Oglzdzgle’ 7 Wk o j detse ) f 5k
Odzs di3d ded W, ¢ j digbtd f(€Rl o™ EMds QW <6 j(CADdz, 6
fodzzyjddjdz L OBy M jdd|E | fkddes § dzth[-90% 17 OH t
O dZOdzsedyds j tjLEzd OIsT -f ®dgzyj detiz’ § to¥f Iz s
Hd OL td3j Is Odats B3 BLAI to dufiplsis fiddseCatef @ Oj Is  j ot j ¢
COtB jdzsdHso COENgR] ddg & y jdlsfdzd d 1 Odz¢ o&3d dzd 2
tcj O j dzls OB o SCOYJMlse | AW sy lOfadds s Otegd @ ¢
Yjmedrn ftddjdtses COC o &kOBGBKOBLdE?2 {to
t ECtsotsH s jidgdf OB SISt ¢ j B fizj o ; 1 tststoW j figffifjf to
it O\R. {t OBOL, @M S . ~. dzC¢ s M dzQECHIPIO CclzBIOMOtsO
(R&zMisdlskls dzj EODERG® vVARA 1, &. vWO)
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Pearent CH,1,/Et;Al

Synthetic Communications. 2018.
rexcan, 23 °C, 6 4

V.48.No.19. P, 2539-2544,

70-90%

Pearent CH,N,/EGAIL
CH,Cl, 23°C, 31

Synlett. 2018. V.29. No.5. P.627-
629.

61-76%

R,R'=Me,Me; Me,cyelo-Pr; Me,Ph; (CH,),; (CH,)s; 2-adamantylidene; p-MeCgHy H; Pr.H.

CHZIZ/E13A1
Me HIH Me CH,N;
CH,Ny/EtALL | [Pd(PhCN),Cl,]
23°C -10to 0 °C
>90% 4-6%

76-80%
PamasaHos W.P,, fApocnasosa AB., Tomunos H0.B., bopgakos B.T.,
flybacapos H.P., Qxemunes ¥.M., UsB. AH. Lonrwii W.E., Hedepos O.M., Use. AH
Cep. xum. 2018. Ne3. C. 479-484. CCCP. Cep. xum. 1984. Ne3. C. 582-588.
17. lfjtcor j tcOL tcOB 5IsOdz COlsOdzdIsd yyg

CjCMOCdHERE j CMOOL Of dtej deso, MEsHjtey O R
WeOCGdij dzsO. uMmkOdasoe dzj dets, ylsts NiClE B o RO dz
20 Awy 3 u, tc MEQBIDMEY Is j @zj Isj esyd S dzd L Oyd
5jlstcOOL OH d YclBid-O]L Hojdfsd ddd dz0ls teff y d1€, dasABizts df dz

OL ddz0dz0 B shkh j Mo dvw jlsmw ) -HigfjuddjS SoisdOedz’’ dc
2,3,8,9,12,120-¢ j § f) O-GH{7H-B-H d s 28p@,6,,8,9%,10,12,1D-H j £ O

QOHdudS ditcf Jizlg Qdiso ) 16 8 TotsH Odgd H BzB Y j dzdz’ 2
Mddzisj L 2 § tsdzd O PAHdsdiziddgdf[t€ sas@dzdy d3d W Ztc OL O da
] Eyomisd ik sEP@, Oy § WAL HOMSPBR] #O o  C(
dMrtsHdsects MEzBMistcOIsO slsPWisi'zo Qg ' Rz I d SCzts!
L dz2Oydd3" = Mmtsj Hddzj dzd 2 . ANzteOL Odztseor 2 yd¢ d
GO jtcd Ozses, G§oddOLtslksdmisr j ftsdLosHd j
CoOyd Mo j oLt 9 yOlsr o ojJNnhjhifactsW | HRtEE SH C
RBEtOCG:d dttsls 0i. C . e tdd. OF d dsBME. 5. sdemOdsse (R
dzj Wisjarddddd d COlsOdzdL O uvARA {61, 6. VWO

23



T ; MeOH /N
| 3 R-NH, + 3 (CH,0),, > R-N )
RS ' 60°C, 3 4 N,

in situ
in situ

ﬁ Ycnosusa peakuum:

) [Ni], MeOH-DMSO, H H
N-_N._ NN rt, 3 h N N NN
o D ~ 0 - o} _ — Jo)
\NINININ/ NINININ
L H H
N
) Synlett 29 (2018)

R = cyclo-C3Hs cyclo-CsHg cyclo-CgHyy. cyclo-C7H3, cyclo-CgHys norbornyl  1861-1866

188 w yYjdzrs tOLwOBBISd MisteOlsjcecdd Hdoj
L CHdMis | tedstw(cajdf Bz ) §tsdzzyj dzd j &3 detseor B bk dz
osMistcjBso Odzdzr 7 Hdzv fLOCdyYjMSEBEs g d
TLWIMlsej, d&OBR] HtojHdsy jd 0jdisijdjSIs
stc O dzi ¥ s daB@ip@ des-¢ HBBSCMdL SHL 5O o -dztso ™ j
dis -6 s dftic ] ¢ dz0 dztDectEeslzH to ts iy ls O dzts o DG ts ek 8 ldkd
j CsOdHtesMisOdzetso 52 MlstelzC bktes?2 . HIj 2Hfisdatfovd
OyJ Is s dfdsififls iy ls j to ts-Be@ctridéyiCl o tcjLEd IsOIsj ¢ ¢
fdwictezffdteseCd M MiDj ded § dsts & O fifif dolctids] J dzdfi
Istc Iz H dzts H s i) IREZIY 3dE" 1j4uYdBsEd-¢ seftic j ¢ dzOdz' . 20Rj ©OC yd
cdHiesCMdtcj ¢ dzOdatse ) H d1 BASHO diff stz jod@'ls totd
dzj d L o jDOrdstsiadElzH to s iy s () Uiflfij sOdzso r a3 W e @G d3j ¢
d D-¢ s ei&14fm | S s O dalz,te s fifjds® j toy Ozl dzde j2M W B € to 51
1 O2Hj dfeodisdzj Cedzvosder | fjtjezffdusessd |
fzlsd ¢ fodzkzyjdds btkzHndsHtshiszi d' 7 OdzO dzts
dzj dL o j fifisaiss é@islzH e tsls Odztso ™ A fstezClskte d |
BOC tetsyd Steitsroj tLtsisH fls O dzv ¢ Is  Bdzlssjote jofn frpls oz ¢
HdzZv HOdz dgj 2h j2 tcOL OB tsdt ¢ d sy Ud) iges jp itizfizd
LOhdlsr t©OMisjdd?2 dseotsects §sltdjdd¥, O I
ftoj f OtcOlstss HdW IsjtOfdd MmtsydOodz Hddds j dzetzO 1
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cOBE sy j st [HEHRsS s ny. dd O Y &sH0O d.
t . pOo yJ des ts, d3. dz. M. [ . &. [JhjtevCtsoa O (R
VARA t 61, ¢G. uvWO).

LinToTOKCUU4ECKNI abeo-cTeponp,
BblieNIeHHbI U3 AHTaPKTUYECKOro
MOPpCKOro opraHusMa Synoicum
adareanum

Amagata T. et al, Chem. Comm.
1999, 1321.
Miyata Y. et al, J. Nat. Prod. 2007,
70, 1859.

\_ J
UltrasonicsSonochemistr2018,DOI: 10.1016.ultsonch2018.12.029

19. lfjtear j Mddzls j L Jtectso Odz md d3dzj Istcd u
Isted Isd toff | ersfedrdgr Iz Odzso se 8, ERZtemMOdsoa sG55
Cslsste’ = tsHddz ddzd Hoe O Isted s j2tc ftf jdetfoy dad WEHISKE
¢ CodW 5ted3Oyq sdzdzisH f dsdate o™ diz" g J12 i@l dedistly. ' j &
stcdIlsj teff j dasdH T , -€ fnlsEQAG BOH dj -CAOH W &z dzC yd d,
fsdizyjd M of MSi8Bd &) o Y tsy &ds O dedd dfj teiashig fifs ¢
mMsyd sOded v Hftftply Iftdalfdd d2 = ftetsdL otsHdz = B J K
d Bdzj Odetsdztso 52 € d fr)dzts Isfy it iy OA §f T M 1€ 80ds jOdgzd € &
tejLzdz' SOIsj o MsC 82 dgj dzOMr h j dedzsmisd d B
13Hdddzse 82 kZedzjtetsHdzs?2 yjfd +Isd Mmsj HJdzj
COyj mMlse j 90)dgr n Mbtosdlsj dz' dz' = BdztsC ts @

Istc QOdzMW stc 3Oy d 2 , dz@zOfff e qzjj diaflz) -~ dztseo r =7 B B dzts
odhifMmlse Isjteff j dztsd HzRESe s I ts I O 15 BHNOjB MBS to

{Hd s, 1 MY .. dzae f f 9W®.CRL. .dg. 2B O2 H g Bzdztfdzd Is iz Is
dZiWisjarddddd d COLOdZdLO uvARA {661, 6. VWO
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Chem Select 3 (2018) 1352613529
20, I jteor j sfizh j Milse dzj dzts Odz¢ d z tets 9 O
Yyqeazsftetsyf OdztsH j ey dh d - fsddydsdadusmnsdn
[4.3.0.00°] dzts dzO tz@+ €4 51 C+ ®zH 54 dzH 64 51 dzH BzH
GjCMOoydsdBidrPls)llsBOHj COdeses fs8H Hj2Mlsed
EttNH-AI,Cl,, ¢ dzS Jdzdtetso Odedf j ftetsntsHEIlS & wgy e § 4.
tcOMCter sdvw yYyds azsftesf Odzgso sets Csdz yO.

E@ O ,>95%
[Et3NH]+[AIZCI7]'
20°C, 14 H
[Et3NH] [Al,Cl;]
20°C,1y4
% © 85-92% H Chem Select 3
(2018) 96089602

[Et;NHI*[Al,Cl,]
20°C, 1y

J f dziziy®Hj " | dzH slzi6g € Oy d ¢ 'R Is JHsiB O
COdzso, MBHjty Ohdn o dBsdjSkzd] d&Odssdyj j
Yyd§ zodzS d dzd tets o Odadigy H Ofjsfiets ¢ OteB § Ols d ts dzdzts
fjtejcetokzf f Jietse C 52 . ulstetsj dad § FAS%zlz 4| | dzdz’
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W j dzd dzff j o NPJE03] Isj st OH j C Odzts HiSC OL Odats
HOdzdzr 7 M jHISEsd Ghlsej stz sztedzse s O
OB Bl tost jinmmslsdzlz Is;isdedets 8 Y.MA .. dB d3cf dafRe. 7 . dz

v. etrd@nisdlsizls dzj Wisj Aadrddd df o ,$ Cels. O dodWi @D .

21, Jlfjtorj (§sCOLOd, vyt §sstyd j
fosdmrsuwhdi ftd MddhEujlsodEadysH @ed § Ot
COOdzdL Oltste®n, &y dts Yyj dzj &zOf e Qs dzj dzdzts

Bsdj Sbdvcds MOBSHEYE e Otzteo = s -G vai i ded:
9" oOh jdader 7 dL dedr dBsdsCtedlsOdzdztse ¢ tsdzls
dzj Mdslstew &z@ dn o3d dzd BOd desj MtsHj ey Odzd j
Csdzyj fydy sdzj Skdzvtedasets MOBSHEGY Jeso Od
tsls Cote® j Is f totsfls ts2 Iz ls oH dipts € ts 4 s Wizl & 1§ dze
dzs B dzj Myj delsde’ 7 GcOdduiMSdn (okkftso st
ydt. stete. o1 o. ¢. NVNiEdztsmdzQ@s j dfS. S, .-d3dififelfte g .o/, .
sbteddz (RA&Msdlkl MddasjlsdujMSdn f tsdd &
[ded Csdzsf 590 O { ¢1 )  ffitoddsly M @Aslz diy sy delisdigr. Jf 1| |
[.5. 10.0hkS) d vdsdojtemdlststsEry j|fdismtam dzc
1 hjdedyded S ts9) .

Cmm-

ff] s
K Breee Sy A s
FO-0K. 0 P W ey Dy

B &3j dz
” o 99% yj dzj o 52 BddEts

Cte
| Wi 0
[/s\i_O—Br " 3?.8 /S\ \s/ Br}§§ +
= 1) " Pd-COl. A

Bisdzj Czdw todasj O ds f
o fwsydmmi mddsjt o

1% H i Odals

B ) 9 ls H dzls 2 Q s
Hisf Odz
£l0H0p
/ AKu,en'rop
’f MNepeHoc _
A\ — % ___>

Adv. Funct. Mater 28 (2018) 1800116
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22. t OLtcOB Sls Odg dzso ' j c¢cLjdzjdz je Mfsmt
stedlsjtef jdesdrtse. 1HjwalifSPuEy B j @ dd dz0
fp fodkzyjddj B3, Mseép j izt s ddzsy ¢ B G &Ols O
B j Is iz dzd dB@f, iy 3¢, \Rd8dz0O Is © i §f s i dzdz®@@0 Is BB § $izls s @ @
Odzdzts B | Is # dePadie® s O3 O dzdzpzjClsy]ddeods@® oo dakzs B j Is iz dz
My dzOo dzj dedv M B J dzL 52 dats 2, WisOdzj o9 52, W dzls
s j B j OB oA BY yjsdzddig ddzls. 1 ' AtsH f sdzzyo
I Wdese Istdlsjtf j dzsdife %Nt OB dzv ) 6 j d 8k
tcOL tcOB Bls Odzdzats ¢ 5 By IssHO fMmddzlsj L O o fiydftstsy dz'
MtcOo dzj dzd ® M dLoejMmlsdegr s W o dzw ¥ Isfyw : s s fy
(fdiedHdds, odstedhlsr 2 &jsddjd), MnNsCtoh j
15120 yOMmsd egthdzlBls dmMfsdzr L soa Odzed] Stcc Odz
Messlse jlsMisobks h g2 HjWdydlsds So s didsq Hide d HES®B
H.a.dzo 1.71. sbwdgjiryte, Itlde . [iffefHmQ ddiC ddR.;
stsdzHtcOMj dzS s, €. 7. dz ¢. 1. [ JjoHOdEMCId2 (R

@ CgHsCOOH, t = 220-230 °C: B. CGH4(COOH)2 = 180-190 °C;
8. HOOC(CHy),COOH, t = 220-230 °C: & CgHsCHCHCOOH, t = 220-230 °C.

Chem Nat Compd, 54 (2018) 80807;} Ols j Hzls2658838; 2665578
23.1 OL OB SlsOdZ0 ftesmlsOw d of St WWjCls
jedtmjdi Cisdo dzsets { toChPEg HOdiTle) dediadets dil) H3tc O L

sBteOL 59 Odzd j.d3 o Qdc@®zdslsizfsw) M O MdMmisy @O { to
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Ctezce O Mk MmMlstcOIstsa, MBHjtey O drn COC HGdSt
it OLtcOBBIsOdzdz" d3 iBj IssHisd B dzd fMddzlsj L dJetso
Cel ebrde 8G560. [ jlssutsds [t B' dzO dmmdzj H s
$ObOddbdud ME¢ B2 ©jOSydd. [ JjsoBBilBlsy 7ihig
3 H j dzd cOMMyudlsoO0dz  kzls! tcj OCSydd fts Hol
ftoJHYSYlsdIsj dz' dzf d3 Hklsjd3 (tetslsy € OdedWw tc
CJjBJOBddzOdzy f fsMmdzjHlzen j2 ydsedadL oydj?
it CtsosHdIs jidf'tc sl Q annis'tcf . o .94, 4y @ifd];. dz. b .
¢ MOyy € 5 ¢ . r Oe¢tsoa® (R M t o1 ) Mtseo d34 f
| s destintise WO ffgdstel . . 1 J d2O2 H j dz€ 5) .

Ar—<:
O 1 mol % AgOTf AT~ —~CFs

CHCl3, 1h N-N
ArNHNH, 89-99 % Ar

R! R!

CF3 CF
— 3 e e
R —<1_ S BhICTPO R1%'—OH WCF:; 6bICTPO WCF
+ -— N RZ'N‘H OH RZ‘N‘N ’
R2NH,NH, 2 /5 H 6 3
MyTb yepes rm,qpaso;\ . yTb Yepes remmamvHasb

;
Ag\

Eur. J. Org. Chem, 26 (2018) 37508755

24, 4 (dMitsd LpOULIJd [ Odddr O {§ tdkyj da
OB detsdzj Isd dz' dz' » 4 to-tigeD dzg ts i) Bz Bats p dzd dzd tc 5 9 O da
CdHtcERN@ds sdztso , oGarcipiarpadgpistand .d Lv ls O dzts o dzj dz
dmMfsdz LsaOdzedy dLB" SCO ORJdetsd3j Isd dz' dets@ s
9 JHJjIs C OdepstcOitisiod L Od3j M j dzdz” A ftcigd tZE s ts o .
LJtetseo Odzdz" » MBJHJdzj dzd?2 fteso jHJ d2z0O MtcOo dzo
My shse dsmisd, OdsdteOHdSOd ds2 d ¢ j &sd
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OdZs sCMdHOdzlsdz 7 (&) BB EOds] teisls j,014 st dz’
dqdzH z yd s 580dzegzdzisdzd L O 1 tcdlstetsydlstse dzOB tstcOls
99 jHjdzd] OBRJdesdzj Isddz' dz@ 7 WicOQ4Qp) ddf s o
BOkEsMisddatse ftedotsHdl § tojLCthEz fdedy jc
Mddzls j L Jleso Odedz’ & § totsd L ez 5T ls o Jdzdzgev dinjte@s:,
jets sidtsej fMkh jfise jdzder &5 ©BEOLEBA §io]:¢
Mo 52 Msak@dpe inlsddz d Jjets HsdL o sHd | ]
fSCOLOIjdvd d Wwodwslsmw 1 W% jClsde d di3q
ftesyj Mise. (kS sb&HTsdd [ DB s lsist OD dakd d
ARA c¢cstsld 1A fted i34 fipls $iBlafls zsedd ARA ¢
1A vtef §oBede [.). zJjoyjdst

5 4 * Peakuns MaHHuxa B nonoxenua C-4, C-4/C-5 (1)

HO O o O OH 1 B nonoxenus C-4/C-5 (2)
RO X (
O OH

&]:

12 npumepos, ebix0dbl 0o 82% )

i

| * AHTMpaaMKanbHast akTUBHOCTb,
XenaTupytoLasi cnocobHoCTb,
MeMBpaHONpPOTEKTOPHbLIE CBOMCTBA (3pUTPOLMTHI)

: R = Me, o.-MaHroctuH
: R =H, y-maHroctvnH ( y-Mpou3eodHbie >> o-MPou3eodHbIe )

[=]

Eur. J. Med Chem 152 (2018) 1020

25. [ MmEh jMmlsodzj d&z MddzlsjL d tyj dad dzO -ff tetsis ¢
Hjtey Ohdrn O3 des totsd L 4Us@ited ls d dz@z0O s ) detelza H d t
e OC ydid ddnOely @ Odzls ddadfiddigitifeL ®dz! HjedH B d M)
Odz HjedHBd ftcdotsHdls € izt INY. dzd dixft=pQjds  fiylz
Ofmd @33y stedud M sy ©EdMdjdd) ~dod! d' id

md Mmils J 3@@RGHBA, (TBHP, CHPVO(acag,, H,O.,/L*/VO(acag,) n

sBtcOL tso Odzd j o5 frelisdizH W) dligyogf{ ddtspdzO dsd Htse ) MO
Odz Hj e dH g IstgtsB fdzL Odz? HjGedHEdE HtdotsHdls
iz dz W d ded d§d d2@3f." § dzdz’ | sted W Iststed3j Isd dzfplz dz* W
fzlsjd3 Ytedmts) HisHiZ] eef@" | Eststetl)) O JodE @M @ Iz et
Mz dz' W d dzed d3d dz0O ds. l totso j HJ dzts fted Msy Hddzj dzd
it JWBstedzOlsmME se s ¢ f sdzlz Y4 dadz’ o3 Mz ddN-W d dz( c

LOMBjh jdedzr & WitstemtsH oy OF §BlsBizidg % d dzO ddsot
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Mt Hddzg iz BB j didetsdygdsif 6y OO0 dj Mlzde W ddzOdsd H "
Mz dz: W d dedto3s{Sdd L © dzd OdzsdB OCIsj ted Odz! dzlz® 0¢
Acinetobactebaumannij O IsOCy ] fHtotslsdossctedBCtsolzy C
Candida albicans 4 lrfdizd s dE B dzOH O Is My smtse dzsmlis+ ¢
LicdIstetsydlIsr Isj f dztsC tetso dzr n ) z i) dots @t v - ts
tCtsoatsHdIsjide. rtc@B Bla’. ¢ .-Cf. &EB s OF,d SdsH3lz.62. .
. 1. str 3MS Ow , R DN jJdeOtEizls QR dgMiIsdIskzIls =~ d d3d
vtel t o1 ¢e)

(0]
g
1.NCS, NHyq NH, _ ArC(O)H, Cs,CO
2.m-CPBA, CH,Cl,
CHCl4
9 9 CF;
Sy Su AL
l NCS, NHzj;, m-CPBA,_ Ar TMSCF H Ar
— Ty,
2.AIC(O)H, ~cHeL, TMAF THF
CH,Cl,
CFZC(O)OEt

_ BrZnCF,C(O)OE
“THF
. OH
Ar= \©\N*O *\©
|
o

Russ. Chem. Bulb7 (2018) 731742;) O'ls j BiR650681q RU 2646959
26. [ B dzOtclzy juilss ©® dLojMmlsdt?cs®tz] jf tofBp dzd

tej OCydd -l o &zfePptcBsclzls B' Is f sdzlz yJ der
ftesdij ylstsydzr | fJtosHEZzGCIsr | 1 O2 Hj dafs, Yls ts
G zOo dz' 3 W OC Istste s a3, sftcjHjdzve hdd dn

HokzraMlsOHd2dzr 2 djlstsH MddzlsjL O MisOB ddz' dzg -
tej OCydd dL. -Gpéicd, - 9B dz¢ yos hd2 o MmjewWw
fJjtesCMdHdese OdzdwWw Mmdzsy detst W Jtedzs?2 Gtz '
CdHictsy JtesC MdHdats 2 oz f r . tdJLEd IsQOlst

f sded BOded ¥ d3J » Odzd L IO  decpP& e, 1 QRGP @ L ¢
tcj L zZdz IsOIsd adiidsts 0 @ Iis'dzin IsSGtierls Odzd L Olstste” d f to
s Isd 3O dz! dz' .~ Qi d 1R sas © ity 1 0dz0 ™ -50-DCL26).

t ¢ tsotsHdIsj tzydEdOmtdsIsT { @ tc p dzlfsispo -gMmME. dz.
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1. ¢ ddz J-Pfufc Ofzlsl st ¢ ®oziisdlskls e Odd yj NS
1F1d d&zddemMEtsets ¢ )

peakuus
— HO 6 —>» bBaunepa-Bunnurepa

\83/ ThicAYM paboT

+
+ neperpynnupoBbiBaeTcs
O
W / \O)I\R

O
. RL{;E g
HO R e

cTabunbHoe
coeguHeHune

o O 10 eq. 5% Hy0, 0-0 0-0
11]\([]\ , in Et,0 HOO’S)*O 1.1 eq. PhgP HO”%/&O
ROT OR" 10eq.BFyELO R CH,Cly, t, 1 h R
R 0°C-rt, 12 h R? R2

Angew. Chem. Int. EA30(2018 34303434

27.1 OLOBESIsOdz + ¥ WjGIlsdodzr 2 d BJjLEGYOMdz 2
MejHr MftmMse ddlstso OddY Mfdlstsds ] B ds
Wiststel IsOdzO (Atejtsdz R134a). dgse@lEdk 5 dts
sBteOL ks smw o &dYWeCdn MAgdzso W ®& def.&EJYoey)] @l Is
ftcOCIsdyd M&¢d Ctsdzd yd Milse J dzdz" d&3qd 9" ntsH O]
dmf sdz L so Odedw IssSCMmduyder » e Odd yd MEdn

SBiOLSo Oded j di3 L dzOyYgls ptizOdztizj dzgg ¢z’ M j ¢fts o f ls d
Ctsdzd yj Mso © Cdmdzsilsde.mn 1HlartEHE o iy ls( tHNIES ) Is ¢
sBtstclzH 59 Odad W d dzj ¢ € sMlis: tej ydtweSCkzdzv ydd
1 dzj tcetsL OlstcOls Hj dzOs Is f toj Hdztsy j dadzr 2 &34
ftotsd3’ h dzj dzgdesec s ff sdzz yg dzgdM ¢ dair Mdg@ st tdaj @dztg ds
dzj ¢ Otcfmls o (dzd stetse dzd y J te d dz, dL s dIs H (
MfjSCltesWslstsdzj stcdyd M ddz d3j stsHisdz o v e dzj «
3 Y HEZ -H Bl tc dzts 2 OCIsdo detsfls & Mddzlsj L dte
sftcjHjdvehj2 1 WWjChkdygigdgttse s i AshjldcoOdfvj o {
MjHnedgtk H dMIsT 7 L OB Bdzj 9 Odzd 2 , d ydmdztsds

dzdIstcOlsdzr » Gtz . {7 Qotsayty Hnghls jtoqzdzts ts @ Bl ldy {
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C.rRR.dE Uty . r PeCordhlsdskzls Ste Odd Ui
dd3. 1¢¢dms et 61 )

1.1n akB. N,Og
R(OH), > R(ONO,),
T®3 (0.6-0.8 Mla) Y 92-99%

ONO ONO, ONO,
2 ON02 0)
?g\ OZNO/\/ OZNO/\/ \/\ONO2 O,NO

94% (T®Q) 98% (T®9) 99% (T®J) 96% (Td3)
0,NO
ONO, ONO
0,NO 0,NO ONO, ? 2ONO
}ONOZ o) NO: :ONO O2NO ’
O,NO 2 2
o, 2 ONO, ONO,
96% (T¢3) 99% (T®J) 92% (T®3) 94% (THI)

ACSSustainableChem Eng 6 (2018 25352540
28. BlzOtlz B343¢acd ¢ dzsf ed MisjHddzel dzedj Hobkr tGOL
yds dzmass degts@zis ) f sstedz" - yd & dztsf tetsf O dgtml ) ( DA )
sSBtOLtsoOdgd j &3 ftesdL otsHAde » f jteedHtots dtcdH
or MsC d &3d 9" nBH OMJ d HdOMIsjtej sMmj dzj CIsd ¢
Cdmdzslss2 [ 8 iGN idz] €Els@zd ) sd3 dagd)k tcj 9 Odzd

CO,Me

R* R R Al S
‘ Al N ~CO,Me
BN+ \  COMe Ni(CIO,)6H;0 | /L
\k ) ROC [P"x_ + N-N MS 4A ; N7 ™R
. R Eozﬂ CO;Me (t'/ﬁ CH3Cls, 40 °C oy’
N 5 DA DI PHP (36-88%)
. e B R=Ar Alk, H n=0,1,2 dr=95:5
R, RKR* ‘= 24 examples
S - art = 35X X=H MeO, (MeO),, (MeO); F
co@ —
R®> Cco,R Ay
‘ 2 az=¢ Y Y=H, MeO, EtO, Cl
36-88% =
24 examples Alk = Me, Et, CH,CH=CH,, CI
p

Angew ChemInt. Ed. 57(2018 10338 10342
[ BdzOtclzy j dedzOW 6 j OCydvw ftod d3j dad &3O H dzw |
dfMmr SHd ~ Msd Hddzj dzd 2, sB zZOH Oj Is o J dzd €
WEdC ydsdzOdzr dz" s ctekzff O3 o By jls BT Is!
f sdzlz y4 ded v tcOL dzstsB te OL dz' n dzd Md d3dzd Iste d y dat
GJlsj s ydhCdsosH dIs ] tzf ctsOBiSBE O~ 59 P, tslso .
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desis! BEC Y MsC 2 ftlsdeo sty 2o tbdzjtolashis h Q Us ¢
tOC 5o ' 0 MCRZjMOETNINb, PG3 ), SCtktsttOw &O df stew H
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tOMmise stedlsj dzj &3 MY smiseMise 25 Is i@l Iy st dj dyssidts
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