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OTM peakuuy MOTYT IPOXOIMUTDH Kak
upu 55 °C B TeyeHue 16 4 (ycmosus A),
TaK ¥ B YCJIOBYAX MMKPOBOJIHOBOIO W3-
nyuennus (100 °C B reuenne 20 muH. (yc-
noBus b)). B kadectBe pacTtBOpUTENS
UICIIO/IB30BANIM CMeCh TpeT-OyTHIMeTH-
nosoro adupa (TBMD) u Boms! B COOT-
Homenuu 10:1.

o—R

L3 (1,5 mo16%),
K,;PO, (2 okB),
TEMY/H,0 (10:1) O
_—
N A) 55°C, 16, wan O Q
\ B) 100°C, 20 sun, pW N
0 N
\

16a R=H
16b R =CH,

a BPin

la R=H 15
1b R=CH,
B pesynbrate ObUIM CHHTE3MPOBAHBI
coenuHennsa 16a u 16b ¢ BbixoqoM B 84 u
76 %, COOTBETCTBEHHO.

Kpome Toro, B TeX >ke yC/IOBUAX ObLIN
VICCTIENIOBAHbI PeAKIMU C JPYTUMU IIPO-
M3BOJHBIMM MHJA3071a 1M IONY4YeHBI CO-
OTBETCTBYIOIIME TPORYKThI. Pesynbrarhl
IIpefiCTaB/IeHbI B TAO. 1.

TakuM 06pa3oM, BBINIEV3TOKEHHBIE
CMHTE3bI UTPAIOT BAYKHYIO PO/b I TI03BO-
JIAIOT IpefNo/IaraTh Co3aHMe Iof06HO-
ro psAfa COENMHEHMUI C n-XIO0pKaaMKca-
peHaMn.

®parMeHT Y-7TaKTOHA IIPUCYTCTBY-
€T BO MHOTVX OMOJIOTMYeCK! aKTVBHBIX
IPUPOJHBIX COeAMHeHMAX. B gacTHOCTH,
HEKOTOpble OEH3WI- ¥ apuI3aMeleHHbIe
Y-MaKTOHBI IPOABIAIT HPOTUBOPAKO-
BYI0 aKTMBHOCTb MM JCIONb3YIOTCS B
KayeCcTBe IPOMEXYTOYHBIX HIPOJYKTOB

Tabmuma 1
bopuposaHne npou3BOAHBIX NHAA30/1A U NIOCTIEAyIOLIee apUINpOBaHe
VcxomHoe coequHeHIE IIpopyxT peakiumn Boixon, %
1 2 3
[o]
(|) N 65
N
\
17
A\
N
/
NL 70
R
19
(o] 0o
N 89
/
N
\
21
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ISl CMHTe3a aHTUOMOTUYECKUX IIPOTH-
BOOIIYXOJIEBBIX areHTOB [27-29].

Ipynma wmccnepoBarteneit 1o PykKo-
BopcTBoM A. Albini 3anmmanace ¢doto-
XMMMWYECKUM CHHTE30M IPOM3BOSHBIX
apunxnopuzos u kucnot K1, K2 n K3.

ITockonbky ¢orommusy 6maronpusar-
CTBYeT UCIIO/Ib30BaHMe MOJIAPHBIX (TIpo-

TOHHBIX) PpacTBOpUTeneil, o06mydeHue
R _R
_R - o
(] K1, wm ¢
K2, wm
K3 niam
CH,CN/H,0
a 0
o Y
o
24a R=H,n=2

1a R=H 23 R=H st
b R=CH, 23 R=CH, 24b R =CH,,n=2
1c R=CH, 23 R=C,H, 24e R=C,H,, n=2

25 R=C,H,,n=3

(310 HM, 254 HM, A n-0yTOKCUXIIOP-
6eH3071a) MTPOBOAMIN B CHUCTEME al[eTO-
HUTPUI-BOJA B COOTHOLIEHNM 5:1.

PesynbraThl peakijuil IpencTaBIeHbI
B TabmI. 2.

Taxoke OBUIM MCCTIEOBAHBI PEAKIUN
xnop¢eHona ¢ APyruMy HeHACBIIeHHBI-
MU KHUCTOTaMU. Pe3ynbTarsl peakuuii
[peficTaBIeHsl B Ta0I. 3 [30].

Bce aTo nmosBossAeT yka3arb Ha 3Ha4M-
MOCTD M3/IOXKEHHBIX PeaKIVIT U MCIOMb-
30BaTh MX Ui MOMQUKAUMM XIOpKa-
JIMKCAapEHOB.

Kpocc-coueranne ¢ obpasoBaHmeMm
C-C cBsi3u - obumpHas 06/1acTh mpumMe-
HEHUs1 XTIOpIpoun3BoiHbIX (eHonma. [Tpo-
IYKTBI CHHTe3a IPUMEHAIT BO MHOTVX
OTpacC/sAX, BIVIOTh 0 OMOIOTMYECKN aK-
TUBHBIX BelecTB. MoanduimpoBaHHbie
Ka/lMKCapeHbl MOIYT KOMOMHMpOBAaTb
CBOJICTBA COENVHEHUII, TeM CaMbIM yBe-
JINYMB CBOKO 0O/TACTh IPYMEHEHMSL.

Peakuyum c o6pasoBanuem C-N cBsizu

Peakijuu Kpocc-codeTaHus Xopape-
HOB BKJIIOYAIOT B Ce6s1 He TOMbKO 06paso-
Banue C-C cBA3M, HO U HE MeHee BaXKHOe
o6pasosanne C-N csi3u. [Ipnyemasorco-
IepyKallyie OpraHnIecKme COeHEHIS He
TOMBKO 00/aaoT pasHoobpasHoit 610-
JIOTVM9eCKOI aKTUBHOCTBIO, HO U CIY>Kar
B KauecTBe CTPOUTENBHOTO O0Ka [ist
PasIMIHBIX MAKPOMOJIEKYT U HOBBIX Ma-
Tepuanos [31-34].

{! Cu(0)@AL,0,/Si0, N-azole

(0,05 mmou1)

+ HN-azole ——————
K,CO;, DMF, N, 150°C
/0 /0

1a R=H
1bR=CH, 28-30 30-32

CTHEM KaTa/lM3aTopa Ha OCHOBE MeEJ.
Peaknum mpoBopuim ¢ MUCIONIb30BaHU-
eM 1 MMmonb apeHa, 1,1 MMoOnb aMuHa,
1,5 MMO/Ib OCHOBaHMA B 2 MJI PaCTBOPH-
Tenst mop; arMocdepoit asora [36].

Ipynma mHAMICKUX MccefoBaTenei PesynbraThl peaknuii yKasaHbl B
u3ydaza TaKOro pofa peakuuy c yda-  Tabm. 4 [35].
Ta6muua 2
QOTOMHAYIVIPOBAHHBII CUHTE3 TAKTOHOB
3amecturens R Bpems, 4 ITpopgyxT Brixopm, %
H 14 23a-c 52
H 14 24a 95
CH 14 24b 72
CH, 8 24c 57
CH, 14 25 57
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(DOTOMHI[yIIMPOBaHHbIﬁ CUHTE3 TAKTOHOB U3 xnop(beﬂona

Tabmmua 3

Kucmnora Bpewms, u IIpopykT Boixon, %
1 2 3 4
Et
0
(0]
K4 0
26
(0) Et
(o]
MOH 24 H()A@mm& 67
Et K5 (o)
26
61, peHon
Q/\/éo (6 %) B xa-
HO 36 ngTBe mno-
K6 OYHOTI'O
27 HpO}IyKTa
Tabnuua 4
N-apuipoBaHye reTeponKINYeCKIX aMIHOB apIIXIOpUAAMI
Amun Bpems, u ITpopyxT Brixon, %
1 2 3 4
N —N
) 2
H HO
28 30a
N
N ~
0N S
H o
28 | 30b
N = N
( N
ool O :
H
29 ‘|)
(9
HNJ 4 92
7
30 32
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SaMeH.[eHI/IeM XJI0pa B apuIxjiopugax
Ha a3oTcojepiKauiye COeAMHEHNA TaKXKe
3aHMMaMNCh aMEpUKaHCKNE MCCIenoBa-
TEnn, OJHAKO BMECTO MEOHOIO KaTaIun-
3aTopa OHM MCIIO/Ib30BaIN HaTaueBbli
KOMIIJIEKC C IMTaHOOM 14.

I P(tBu),
i-Pr l i-Pr

i-Pr
L4

Cl [Pd2(dba)3] (1 moab%),

L4 (4 moib%)
+ NH,Hexyl

_—
OcunoBauue,
HO Pacrsopurenn
1a 32 33

NHHexyl

HO

beino mccnemoBaHo BAMAHME pac-
TBOPUTENA, OCHOBAHMA M TEMIIEPATYPbI
U TIONy4Y€HBl CJEAYIOIJEe pe3yIbTaThl
(Tabm. 5).

beuto orMedeno, 4To MydymmMm A
IIONTy4EHNUA COENVMHEHMA 33 ABNATCA
yC/IOBUA IO, HOMEPOM 3 C MCIO/Nb30Ba-
uuem LiN(TMS), B Tonyone npu temie-
patype 50 °C B TeyeHue 2 4. Beixop, memne-
BOTO IIPOAYKTa cocTaBun 94 %.

Taxoke ObUIM MIPOBEIEHBI PEAKINN C
yyacTmeM amuHoretepouukna 34. Op-
HUM U3 PAfla IOTY4YEHHBIX COENVIHEHMIA
cTasl IpoAyKT 35 ¢ 92 % BBIXOJOM.

cl NH,  [Pd2(dba)3] (2-2.5 moan%),
4 L4 (8 -10 Mo %)
) O U
_
HO _ NaOtBu (1,5-2,5 okn)

Toayou, 80-100°C,
-24 4
1a 34 35

OTn peakiuu SIBIAOTCSI BOKHOM CO-
CTaB/SIOIIENl  psila  KPOCC-COYeTaHMIT
c obpasoBanrem C-N cBs3m.

Crepyiomasi rpynma aMepuMKaHCKMX
UCCenoBaTeneil Tak)Ke MCIOAb30Baja
[aJUTa/{MeBblil Katanus3atop. B kadecTBe
JUraHga 6bII0 MCIOAb30BAHO COENVHE-
uue L5 [37].
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Fe z PtBu,
Za Nt
LS
cl
0,1-1 mostb % Pd(OAc), \
0,1-1 Mob% L5 /@/ NHR
+ NHzR' —_—
NaOtBw/IM? o
o 100°C I
-
36a R'=Oct 37a R'=Oct
b 36b R =iPr 37b R'=iPr
36c R'=Bn 37¢ R'=Bn
Pe3y}1bTaTbI peaknun IIpUBENEHDI
B TaOIL. 6.

Peaxknym npoBoyiv Ipy COOTHOILIE-
Hum 1:1 aneraTa nannagua K urangy L5.
Wcnonp3oBamu 1,0 MMONb X/IOpaHU30-
na 1b, 1,2 5xB amuna u 1,4 3xB NaOtBu
B 1 M IM3. B cry4ae ¢ yyacTueM OK-
TUIaMiHa 36a Tpebyercs 3,0 9KB a30T-
cofiep>Kalllero BellecTBa. Bce peakuum
UAYT C XOPOIIVMM BbIXOJAMM.

Taxke OBIIM U3YYeHBl peakLyun
¢ xyopdeHonoM la 1 oTy4eHbl COOTBET-

cTBymoIre peHnnammnusr 39a-b.

Cl
2 moab% Pd(OAc),

2 moab% LS NHR'
+ NHR —M—— >
LiHMDS/IM3 HO
OH 100°C
. 38a R'=0Oct 39%9a R'=Oct
4 38h R'=sBu 39h R'=sBu

PesynbTaTel MccrenoBaHuil 3aHeCEHDI
B TabmI. 7.

Peaxiuu Taxoke MpoBOAWIN IIPU CO-
oTHomeHun 1:1 anerara naaragua K Jin-
ranpy L5. Vicnonbsosamuch 1,0 Mmonb
xnopdenona la, 1,2 9kB amuHa u 2,4 9KB
LiHMDS B 1 mn IMS.

TakuM 06pa3oM, peakiuy C UCIOb-
30BaHUEM X/JIOpaHM30/a UMEIT Oonee
XOpollye BBIXO/bI, TI0 CPABHEHMIO C AaHU-
nupoBaHueM xnop¢eHona, u TpebyioT
MEHbIIIETO pacxoja peareHToB.

Kpome amuumpoBanus xnmopdheHonos
U aHU30JIOB, CYIIECTBYIOT TaKXe peak-
UMM aMUAMPOBaHMA. VIsydeHumeM sTux



N-apunmuposaHue X10p¢eH0mToM

Tabmuia 5

Ne OcHoBaHne PactBopurens | Temmneparypa, °C | Bpems, u Brixog, %
1 LiN(TMS), TIro KT 46 94
2 LiN(TMS), TT® 40 24 94
3 LiN(TMS), Tonyon 50 2 94
4 NaOtBu Tomyon 100 24 89
Tabmuma 6
N-apunupoBaHue XJIOpaHNU30/I0M
Ne | Pearent KaT;Z:i:ZOP’ Temmneparypa, °C | Bpemsa, u| IIpopykr | Bwixop, %
36a 0,1 100 48 37a 92
2 36b 1,0 100 18-24 37b 94
3 36¢ 0,1 100 48 37c 90
peakumii 3aHMMasach IpyIIa MCCaefoBa- Tabmuua 7
Tertelt mox pykosogctsoM S. L. Buchwald AmunuposaHnue xnopdenona
[38]. Cuagana ObITIO M3YYEHO BIMsHUE o o = =
Ppas/IMYHBIX YC/IOBUII Ha aMUIMPOBaHMe g g § é‘ £
xmopanu3onoB 1b ¢ 6ensamumom 40 ¢ K % é‘ E
y4YacTIeM ITa/UIaJIeBOrO KaTalinusaropa u
nuranpga L4. 38a 18 39a 72
Peakuuio npoBoaunn ¢ UCIONb30BA- 2 38b 20 39b 66
HuewMm 1,2 sxB. amupa 40, 0,5 monb% Kara-
nm3aTopa, 2,5 Monb% nuragga B 0,5 Moib QCL j\ T JCT/
pacTBopurens: 0 RN, K.pO,,

| Pddhay L4

g o

Pesy/IbTaThl MCCTIETOBAHMIL IIPECTAB-
JIeHBI B TaO7I. 8.

Ocuopane,
pacTBopHTETh

br110 0TMEUEeHO, YTO camble BBICOKUE
BBIXOZIBI 00pa3yIoTcs B yemoBusix 1 u 5, a
BBITOJIHEE UCIIONB30BaTh ocdaTr Kaus
U mpem-Oy TUIOBBLI CITUPT.

3aTeM B BBIOpPAaHHBIX YCTOBMAX OBII
HOJTYYeH psifi coenyHenuit (Tab. 9).

VicmonbsoBanmu 1,0-1,5 skB. ammpa,
1,2-1,5 sxB. ocHoBaHus, 0,5 Monb pac-

I 1-BuOH
1b 42a-d 43a-d

TBOPUTE/NSA ¥ COOTHOLIEHME KaT//UTaHf
paBHO 1/2,5.

Hab6mropanmchb BBICOKME BBIXO/IBI ITPO-
IYKTa peaKkIMy ¢ Ma/IbIMM 3aTPATaMMI pe-
areHTOB, 33 MCK/IIOYEHNEM PeaKIMu C UC-
II0/Ib30BaHMeM KapOokcaMumya.

Takum o6pas3oM, 3aMelleHue XIopa
¢ obpasoBanmem cBasu C-N urpaer He
MeHee BOKHYIO pO/Ib B MOAUQNULIMPOBa-
HUM XJIOPapeHOB, KaK M KpOcC-coyeTa-
Hus1 ¢ obpasoBanueM C-C cBA3M.

Peakuumn c obpasoBaHuem C-S cBa3m

ApI/UICYTIbq)I/IJIbI ABNIAKTCA LEHHBIMU
IIpOMEXYTOYHBIMUM MNPOAYKTaMI B Op-
TraHMYECKOM CUHTe3€e OMOIOTUYECKU W

q)apMaL[eBTI/I‘IeCKI/I AKTUBHBIX MOJIEKYII,
OpraHM4YeCKNX MaTepyuajioB WIN IIpOMe-
JKYTOYHBIX IIPOAYKTOB B IIPOM3BOACT-
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Tabmmma 8

AMupgupoBanne 6eH3aMUIOM

Ne OcHoBaHme PactBopurenn Brixon, %

1 K,PO, t-BuOH 94

2 K,PO, Tomyon 89

3 K,PO, 1,4-mmokcan 79

4 K,CO, t-BuOH 45

5 Cs,CO, t-BuOH 97

6 t-BuONa t-BuOH 28

7 LHMDS Tomyon 1

Tabmuia 9
AMuaupoBaHue X10paHU30/Ia

Ne Pearent R Pd (monp%) IIpopykT Brixom, %
1 42a Me 1 43a 99

2 42b Cy 1 43b 96

3 42¢ H 4 43¢ 82

4 42d o-ernn 2 43d 92

Be 9TUX MOJeKylL Pam apuicynbdumos
NIOKa3aj MOTEHIMAaNbHOe KIMHUYECKoe
IOpUMeHeHNe, HapyuMep M JleYeHus
6onesHn AsnbrreiiMepa 1 3ab6oeBaHNA
[TapKMHCOHa, JUIA JIleYeHNsA acTMbI 1 00-
CTPYKTMBHBIX 3a00/IeBaHMII IETKUX, /I
NedeHNs BUpyca MMMyHofeduuuTa ye-
noseka (BVY) [39-44].

Ipynma aMepuMKaHCKUX UCCIENOBa-
Tenell nop, pykosopctsoM J. E Hartwig
3aHMMAaCh MU3ydEeHMEM B3aMMOJEICT-
BlUs XJIOPAPEHOB U TUOIPOM3BONHBIX
[45-46].

Cl S/OCt
0,1 mom» % Pd(OAc),
0,1 % CyPF-1B
+ HS-Oct + mom% CyPF-Bu
OcHoBanme,
PACTBOPHTENb
0 _0
1 44 4

PesynpraTel oTMedeHsl B Ta671. 10.

Bce oKcrmepMMeHTBI IPOBOAVINCDH
C coOOTHOLIEHMEM 1:1 MeTana K TUraHpy,
¢ 1 mmonp oboux 4-xmopannsona 1b n
1-okTanTnona 44 u 1,1 sxB OCHOBaHUA B
1,5 M1 pacTBopuTens. B xauecTse nuraH-
ma 6b10 BbIOpaHO coenuuenne L5. Tlpu
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IIPOBEfieHNM peaKUMM B YCIOBUAX IIOf
HoMepoM 7 ucnonb3osamu 0,05 %-Hyro
3arpysKy KaTanmsaTopa. B ycmosusax 8
[Pd(dba),] wmcmompsoBamu B KauecTBe
IpefIIecTBEHHNKA alleTara Ia/ulajys.

B0 oTMe4YeHO, YTO YC/IOBMS IOJ
HOMepOM 4 SIBIIAIOTCS Hanbosee BBITOT-
HBIMIU.

Taxoke ObUI MPOBeTEH Psi PeaKuii
¢ 4-X7I0paHM30/I0M U THOQEHOTIOM.

fe]
0,1 MoaB% PA(OAC),

s o
P
0,1 Moa% CyPF-Bu § _Ph
4+ HSPh+ . oS
Octopanne, o
pactsopureis, 110°C
(0]
~
4T 47 47

B BbpIOpaHHBIX paHee YCIOBMAX pe-
aKIVsA LTa HeCeNeKTUBHO, ¢ 00pa3oBa-
HIteM HOOOYHBIX IPOAYKTOB 47b u 47c.
B pesynprate onTMMM3anuil yHAnoCh
nopo6parth Takue yCrmoBus, 4Tob6sI 06pa-
30BBIBAJICSI TOMBKO II€/IeBOil TIPOAYKT
(Tabm. 11).

Bce oKcIepMMeHTBI IPOBOAVIINCD
¢ cooTHoIIeHMeM 1:1 KaTanusaropa K 1m-
raigy, ¢ 1 MMonb 060MX MCXORHBIX Be-
mectB 1b u 46, 1,1 9kB OCHOBaHUA IpU
110 °C B 1,5 mn pactBoputens. bouio



Tabmuma 10

BSaI/IMOJIeﬁCTBI/Ie XJIOpaHU30/Ia N 1-okTaHTHOMA

Ne OcHoBaHue PactBopureny | Temmneparypa, °C | Bpems, u Brixog, %

1 NaO1Bu IM3 100 18 84

2 KO1Bu IM3 100 18 80

3 NaHMDS IM3 100 18 57

4 NaOtBu IM3 110 <4 98

5 KOtBu IM3 110 18 87

6 NaOtBu 1,4-nmokcan 110 5 94

7 NaOtBu IMD 110 48 85

8 NaOtBu IMS 110 7 96

Tabmmma 11
BsaumMopeiicTBIe XTOpaHU30/a U THO(dEHOIa

Ne | OcnoBanue | PacrBopurens | Karanusarop | 3arpyska, % | Bpems, u 47:4702:47C’
1 NaOfBu IM3 Pd(OAc), 0,5 12 91:4:5

2 KOtBu JIM3 Pd(OAc), 0,5 12 98:1:1

3 NaHMDS IMD Pd(OAc), 0,5 12 71:15:14
4 LiHMDS JIMD Pd(OAc), 0,5 12 56:24:20
5 NaOtBu 1,4-mMoKcan Pd(OAc), 0,5 12 96:2:2

6 KOtBu 1,4-nuokcan Pd(OAc), 0,5 12 97:2:1

7 NaOtBu Tonyon Pd(OAc), 0,5 12 98:1:1

8 KOtBu Tonyon Pd(OAc), 0,5 12 >98:1:<1
9 KOtBu Tonyon Pd(OAc), 1,0 6 >98:<1:<1
10 KOtBu Tonyon [Pd(dba),] 0,5 12 >99,5:0,5:—
11 KOtBu Tomyon [Pd(dba),] 1,0 <4 >99,5:0,5:-

OTMEYEHO, YTO BBITOJIHEE JICIIONb30BATDH
ycnoBus mog, Homepom 11.

Ilanee B 9TMX yCIOBUAX OBUIM ITPOBe-
JeHbl CTefyIOII/e PeaKUUU U MOTy4I€Hbl
COOTBETCTBYIOIIVe IIPOYKTHI (Tab. 12).

al R
0,1-0,25 moas% [Pd(dba),],
0,1-0,25 mosb% CyPF-Bu
+ HS-R' _—
KO7Bu,
T , 110°C
/0 TroJ1yoJt P
1b 48a-c 49a-c
Bce IKCIIEPVIMEHTDL IIpOBOAMINICH

¢ coorHolreHneM 1:1 karanmmsaropa K
NWTAHAY, ¢ 1 MMOMb OOOMX VCXOFHBIX
Bewjects 1b u 48a-c B Tonyorne (1,5 mi) B
TeyeHue 2-24 4 npu 110 °C.

C 4-xnopdenonom Taxxe 6pUIM Ipo-
BelleHbl peaKLMi ¥ MOMYYeHbl COOTBET-
CTBYIOIIYE IPOAYKTHI (Tabm. 13).

'
a R
l 1-2 moan% Pd(OAc),
X 1-2 moan% CyPF-rBu
| + HS-R' +
_
NaO7Bu,
on JIM?3, 110°C oH
1a 48c-d 50a-b

Bce aKcliepyMeHTHI NPOBOAWINCDH C
cooTHomeHneM 1:1 xaranmsaropa K -
raHgy, ¢ 1 MMonb 060UX MICXOHBIX Be-
miects B DME (1,5 M) B TedeHue 2-5 4
HarpeBanus npu 110 °C [45-46].

TakuM o06pasoMm, Kpocc-codeTaHms
¢ obpasoBanueM C-S CBsSI3U SBIAIOTCA
B)KHBIMU peaKLMAMY 3aMellleHNd aToMa
XJI0pa.
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TuoapunupoBaHue 4-X10paHN3071a

Tabmuua 12

Karanmusarop, , .
MOTB% Pearenr R IIpopyxr Brixon, %
0,1 48a \© 49 o8
0,25 48b \Ej\ 49b 99
0,25 48c *\5 49¢ 94
Tabmuua 13
Tuoapunuposanue 4-xmopdeHona
Karanusarop, , .
MOb% Pearent R ITpopyxr Brixog, %
2,0 48c¢ *6 50a 91
1.0 48d *Y 50b 91

Peakuyum c obpasosannem C-B cBaA3n

Apun6opoHOBbIe KIMCIOThI IIPECTAB-
JAI0T co00Jl YHMBEpCa/lbHble peareHThI
IJI1 OPraHMYeCKOro CMHTe3a, KOTOpbIe
ucronb3ywrca B oopasosanuu C-O, C-N
u C-C cBsseit [47]. Kpome Toro, ncnomns-
30BaHIe OpPraHOOOPAHOB OCOOEHHO IpH-
BJIEKaTe/IbHO 113-3 X BBICOKOII CTaOWIb-
HOCTM ¥ HU3KOJI TOKCMYHOCT.

S. L. Buchwald u ero rpymmoit 6ei1n
IPOBefeHbl UCCIIENOBaHMsI B 9TON 06/1a-
ctu [48]. OHM IpoBOMIN KPOCC-COYeTa-
Hus 4-xmopdeHona la u 4-xmopaHnsona
1b u 6uc(nmuakonato)gubopona 51.

CooTHoLIeHNe KaTajausaropa M M-
ragza cocrasnano 1:2. Ilpm mcnomnbso-
BaHUM 2 MOb% allerara Ha/ulafiud pe-
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Cl
+ ,B_If _—
0 0 1,4-nmokcan, 100°C

_0 i
R

1a R=H 52a R=H
1bR=CH, st 52b R=CH,
aKyuio mposojguau B TedeHue 10 MuH.
¢ obpasosaumeM 97 % mpopykra 52b.
B cmyuae xe ¢ ygactmem 0,05 momp %
Pd,dba, B Teuenme 24 4 obpasosajcs
nponykT 52b ¢ 94 % BbIXOTOM, a IIpU YBe-
MMYEHUM KOJIMYEeCTBA KaTajlms3aTropa Jio
1 Monb % — npopykT 52b yepes 10 MuH.
c 97 % BbIXozioM, a 52a depe3 30 MuH.
¢ 82 %-HBIM BBIXOIOM.



TakoKe ¢ XTTOPaHM30/IOM Obl/a IIPOBe-
lileHa peakuys B npucyTcTsun 2,0 Monb%
aleTara mamtagys, mragga L5 (B coot-
HOIIeHNN K KaTtanmusaropy 3:1), pocdara
Kanust (3 9KB) B 2 MJI paCTBOPUTEL U IIPU
KOMHATHOJI TeMIleparype. B pesynbrare

3axknioyueHue

Takum o6pasom, B fmaHHOM 0630pe
IIOKa3aH BBICOKMII CUHTETUYECKUI IIO-
TEHLMa N-XI0PPEHONOB U #-XJIOPAHMU-
3o1oB. [TokasaHo, 4TO 3a cyeT 0b6pasoBa-
Hua HoBbIX cBaseil C-C, C-N, C-S u C-B
BMecto C-Cl, mpousBonubie xmopdeHomna
HALUM IIMPOKOe IpPUMEHEHVe B CHHTe-

6p1710 IOy 4YeHO coennuene VIV ¢ Bbxo-
noMm 97 %.

Takum 06pasom, KpOCC-COYeTaHUsSI C
obpasoBannem C-B cBsi3M nMerT He Me-
Hee Ba)KHYI0 POJIb, 4YeM BbIIIEONCAHHbIE
peakunmn.

3€ C/IOJKHDBIX OpraHMNM4€CKNX COeNIMHEHUIA.
CTOUT OTMETUTH BBICOKYIO HE€ TOIbKO
q)YH,lIaMeHTaTIbHYIO, HO 1 ITPAKTUYECKYIO
SHAYMMOCTDb [JAaHHDbIX peaKHI/IﬁI BBUAY
AOCTYITHOCTM U [EHEBM3HbI MCXOOHBIX
XJI0Op3aMel€HHbIX ITPON3BOJHBIX (beHona.
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Introduction

The modern polymer science of ma-
terials is one of the actively developing
branches of organic synthesis. The getting
of new materials on the basis of new syn-
thesized polymers and copolymers with
desired valuable properties is one of the

most interesting and promising tasks in
the chemical industry.

At present the modern manufactur-
ers of polymeric materials in order to
save money and time try to use the al-
ready known polymer compositions and
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to establish their own production to meet
the needs of consumers. In this regard
there are tasks often related to identifica-
tion, determination of the composition
of branded polymer materials. Currently
there is the significant number of different
chemical and physico-chemical methods
of analysis of polymers, but the specifics
of this matter is that they are time-con-
suming and often have difficulty in solv-
ing even routine tasks.

For example, there is the well-known
method for quantitative analysis of
monomer composition of poly(styrene)
acrylates which is based on the saponifi-
cation of the ester groups of the acrylate
units of the copolymer in the presence of
alkali [1, 2]. However, some researchers
have noted that the saponification is sub-
jected to only a part of the ester groups
[3] and in addition in this method there
are restrictions from the point of view of
solubility of the analyzed polymers, the
formation of precipitations in the process
of titration and, as a consequence, the low
reliability of the results.

Discussion of results

To solve the set tasks we used meth-
ods of NMR, IR spectroscopy and gas
chromatography-mass spectrometry. For
substances was recorded 'H NMR spec-
tra (NMR spectrometer Bruker AVANCE
IT 400 MHz, solvent (CD,),CO), infrared
spectra (IR Fourier spectrometer Bruker
Alpha prefix FTIR, ZnSe) and carried out
the mass spectrometric analysis of the
products of thermal destruction of sam-
ples (gas chromatograph GC-2010 Plus,
the console thermal degradation of Optic,
“Shimadzu Corporation’, Japan).

Analysis of the absorption bands in
the IR spectra of samples SOLO 1-3 and
comparison of spectra of polymers and
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In this regard in our work we have fo-
cused on the use of spectral methods of
analysis. We have examined three sam-
ples of polymers, it was known previously
that they are derived from poly(styrene)
acrylates (SOLO 1, 2, 3). The tasks on
confirmation of the nature of the poly-
mer and its identification were proposed
by analysis of the IR spectra of the sam-
ples by help the database of the spectra
of polymers and organic intermediates
using the software OPUS (firm Bruker)
and OMNIC (firm ThermoFisher). More
accurate qualitative analysis was to be
conducted using the mass-spectrometric
investigation of products of thermal de-
struction of polymers SOLO 1-3 with
identification of components on the basis
of the data library of mass spectra NIST
(The NIST Mass Spectral Search Program
for the NIST/EPA/NIH Mass Spectral Li-
brary Version 2.0). Also it was necessary
to determine the styrene content, which
was supposed to research according to
'"H-NMR and IR spectra of solutions of
samples.

organic intermediates with the database
of spectral data with using of the soft-
ware OPUS (Bruker) and OMNIC (firm
ThermoFisher) showed that the polymers
SOLO 2 and SOLO 3 are copolymers of
styrene and esters of methacrylic acid -
methyl, butyl, octyl. It was discovered the
coincidence of the spectra of polystyrene-
methylmethacrylate, -butylmethacrylate,
-octylmethacrylate (Fig. 1-4). While
SOLO 1 does not contain styrene units in
its composition - there are no absorption
bands characteristic of stretching vibra-
tions of aromatic C-H bonds in the IR-
spectrum (Fig. 5, 6).



Data of '"H-NMR spectra also con-  of 6-8 m. d.) and samples of SOLO 2 and
firmed that the sample SOLO 1 is co- SOLO 3 contain styrene fragments and
polymer of methacrylic acid esters which  the relative content of styrene in SOLO 2
does not contain styrene (there are no  is much less than in SOLO 3 (Fig. 7-9).
signals of aromatic protons in the region
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Fig. 1. Comparison of the IR spectrum of the sample SOLO 2 with data base OPUS
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It managed to determine clearly quali-  destruction of the samples of polymers.
tative composition by mass spectromet-  (tab. 1-3). For registration of mass spectra
ric analysis of the products of thermal was used the method of electron ioniza-
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Fig. 5. Comparison of the IR spectrum of the sample SOLO 1with data base OPUS
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Fig. 6. Comparison of the IR spectrum of the sample SOLO 1with data base ThermoFisher
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tion (EI), which in turn allowed the use
of a database of mass spectra for identifi-
cation of molecules of monomers. Thus,
it was found that the sample SOLO 1 is
copolymer of the two acrylates: methyl -
and n-butylmethacrylate (Fig. 10); sam-
ples SOLO 2 and SOLO 3 are ternary co-
polymers of styrene with various acrylates

SOLO 1
S0L0 1

(Fig. 12, 14). The registered spectra of all
monomers showed high percentage of
similarity to spectra contained in the da-
tabase (Fig. 11, 13, 15), which suggests the
reliability of the qualitative analysis of the
products of thermal destruction of sam-
ples SOLO 1-3.
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Fig. 7. The IH-NMR spectrum of the sample SOLO 1
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Fig. 8. The IH-NMR spectrum of the sample SOLO 2
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Table 1
Products of thermal destruction
of the sample SOLO 1

Thus, the general formula of copoly-
mers can be represented as follows:

# | Retention time Name . SoLot o
1 2,716 Methylmethacrilate _Pclz_l w_ |
2 5,452 n-Butylmethacrilate | . | 1y
3 12,481 Tetradecanoic acid coocts CO0CsHyn
4 13,189 Pentadecanoic acid SOLO 2
5 13,348 n-Hexadecanol-1 THS THS
6 13,753 Octadecen-6-oic acid %EZCHH?—C g
7 13,882 n-Hexadecanoic acid lﬂm ¥ (|I()()(I4II;,im (|‘,()()(Z:8||17-im
8 14,678 n-Nonadecanol-1
9 15,011 Oleic acid SOLO 3
CH, CH;
10 15,146 Stearic acid H H | |
C —CII C —C C —C
11 15,402 2-Octyl-dodecanol -1 | | | v e
12 23,979 Squalen CgHs COOCHy-n COOCHH'iTisbﬂl 3
able
Table 2 Products of thermal destruction
Products of thermal destruction of the sample SOLO 3
of the sample SOLO 2 # | Retention time Name
# | Retention time Name 1 4516 Styrene
1 4,275 Styrene 2 5,462 n-Butylmethacrylate
2 4,854 ?-Butylmethacr ylate 3 8,055 Iso-Octylmethacrylate
3 8,044 i-Octylmethacrylate 4 10,354 D-Allose
4 13,346 n-Hexadecanol-1 5 12.343 4-Phenylbuten-1
5 13,869 n-Hexadecanoic acid 6 13,346 n-Hexadecanol-1
6 14,677 n-Nonadecanol-1 7 13,865 n-Hexadecanoic acid
7 23,957 Squalen 8 14,676 n-Nonadecanol-1
9 23,954 Squalen
E R 8 28 ABHBLEIZ 8 8
P i U o
. Y
I S E S

Fig. 9. The IH-NMR spectrum of the sample SOLO 3
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Since it has been found that the poly-
mers SOLO 2 and SOLO 3 are ternary
copolymers and the signals of protons in
1H-NMR spectra of the aliphatic part is
much overlap, then to calculate the con-
tent of styrene in the IH-NMR spectra
failed.

Previously the method for quantita-
tive determination of styrene in the IR
spectra of solutions of styrene-containing
of polymers was described [3]. The analy-
sis is based on the integration of charac-
teristic absorption bands in the region
694 cm™ and the final calculation of the
mass fraction of styrene in the sample.

39,392,779

5452

2,716

F=1T53 882

——14.678

At

SERETA

10.0

Sorry, we were not able to reproduce the
conditions of the methodology due to the
lack of liquid cell of the required thickness
and insufficient solubility in solvents used
in the procedure (tetrahydrofuran and
acetone). Therefore, to determine the per-
centage content of styrene in the analyzed
solutions the solutions of polystyrene in
toluene with predetermined concentra-
tion were prepared and the diagram of
dependence of the integrated intensity
of bands in the range from 679 cm™ to
708 cm™ from the mass fraction of the
polymer was build.

TIC

-23.979

29.0
min

20.0

Fig. 10. Chromatogram of the products of thermal destruction of the sample SOLO 1
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Fig. 11. The comparison of registered and “library” of mass spectra of methylmethacrylate
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Experimental part
(description of the quantitative analysis by IR spectroscopy)

To construct the calibration curve ml of toluene — sample 0,0245 g, 0,0684 g
(Fig. 16) the solutions of polystyrenein 2.0  and 0,0922 g (scales VIBRA AF-R-220CE,

e . TIC
7,351,204 ‘ - ) (0]
/\@ v

4275
8.044
O

13.869

14.677

23.957

| | \‘v

el oSl MW

\ |
P Mttt sda

1.0 100 200 29.0
min

Fig. 12. Chromatogram of the products of thermal destruction of the sample SOLO 2
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Fig. 13. The comparison of registered and “library” of mass spectra of styrene
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Fig. 14. Chromatogram of the products of thermal destruction of the sample SOLO 3
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Fig. 15. The comparison of registered and “library” of mass spectra of iso-Octylmethacrylate

Shinko Denshi, Japan 2010) were previ-
ously prepared, respectively, their con-
centrations were 0,01225 g/ml, 0,0342 g/
ml, 0,0461 g/ml. The solutions of analyzed
samples SOLO 2 (0,0681 g, concentra-
tion 0,03405 g/ml) and SOLO 3 (0,0842 g,
concentration 0,0421 g/ml) were prepared
similarly. For all solutions IR spectra were
recorded in the range of 500-1000 cm™
and by integrating the absorption bands
in the range of 679 cm™ to 708 cm™' the
areas under the curve were determined:
S, = 5490, S, = 5,708, S, = 5,842. For the
investigated solutions values of the result-
ing areas were SSOL02= 5,458, SSOLO ,=5,613.

Then the mass fraction of styrene in
the copolymer is as follows:

%S = —5.100 %,

c

comp.

where %S is the mass fraction of styrene,
% Scomp is concentration of SOLO 2 and

SOLO 3, g/ml; c_is the concentration of
styrene, g/ml;
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y=10,341x } 5,361 —o— Seriesl;
y = 10,34R%=6,3$39 ,0461;
R? = 0,9989 5,84

= Seriesl;
0,0342;
5,708

Seriesl;
0,01225;
5,49

Fig. 16. The following concentrations of
styrene in SOLO 2 and SOLO 3: c_
(SOLO 2) = 0,00938 g/ml; c,
(SOLO 3) = 0,02437 g/ml were obtained
using the calibration graph

Correspondingly:
%S(SOLO 2) =
— %1009 = 200938 0000 — 280,
Con 0.03405
%S(SOLO 3) =
— %2 1009 = 292437 10006 —58%,
Csolu3 0.0421




Beepenue

CoBpeMeHHOe TOMMEPHOE
puaoBefieHNe — OffHA U3 aKTUBHO pas-
BMBAIOIMXCST OTPAC/eil OpraHMIecKoro
cuHTe3a. [lomydeHne HOBBIX MaTepUaloB
Ha OCHOBE HOBBIX CMHTE3MPOBAHHBIX II0-
JIIMEPOB ¥ COIIOIMMEPOB C 3aJaHHBIMMU
LIEHHBIMII CBOVICTBAMM SIB/ISIETCS OIHOIA
U3 MHTEPECHBIX U IEePCIEKTUBHBIX 3a/jad
XMMUYECKOI OTPACIIN.

B HacTosiliee Bpems COBpeMeHHbIE
MIPOU3BOAUTEN IIONMMMEPHBIX MaTepua-
JIOB B LIe/IIX 9KOHOMUY CPEZICTB U BpeMe-
HI TIBITAIOTCA UCTIONb30BATb YoKe M3BeCT-
HbIe MOJIMMEPHBbIe COCTaBBl M HaNafNUTh
COOCTBEHHOE MX IIPOM3BOJICTBO, YHOB-
JIETBOPSIIOLIlEEe 3AMPOCaM IOTPeOuTeNeit.
B cBsA3M € 3TUM YaCTO BO3HUKAIOT 3a/a4M,
CBsI3aHHBIE C MIEeHTUUKALVEN, OTpere-
JIEHIEM COCTaBa OpEHMIOBBIX MONMMMEp-
HBIX MarepuasoB. B HacTosIinee Bpems
CYLIeCTBYeT 3Ha4YMTeJIbHOE KOIMYEeCTBO
PA3MYHBIX XMMUYECKUX U (PUIUKO-XM-
MUYECKUX METOIOB aHa/I/3a IIOJIIMEPOB,
HO crenuduka 3TOM MaTepuyu TaKOBa,
YTO OHU JOCTATOYHO TPYAOEMKH U YacTO
BO3HMKAIOT CJIOKHOCTY B PellIeHNN Jaxe
PYTUHHBIX 3ajjay.

Hanpumep, XOpoIIo u3BecTeH METOJ
KOJIMYECTBEHHOTO aHa/I3a MOHOMEpPHOTO
coCTaBa MOMUCTYPONAKPUIIATOB, KOTOPBIN
OCHOBaH Ha OMBUIEHMN CIOKHO3(UPHBIX
TPYIII aKPU/IATHBIX 3BEHbEB CONO/MIMepa B
npucyrcrsyn menoun [1, 2]. OpHako He-

Mmare-

KOTOpbIE JICCIeTOBATEIN OTMEYaIoT, YTO
OMBUIEHVIO TIOIBEPraeTcsA TOIbKO YacTb
CTIOKHO3UpPHBIX Tpynn [3], u, xpome

06cyxaeHue pe3ynbTaToB

Jna pelieHus NOCTaB/IeHHBIX 3a-
Jad JCIIONIb30Banuch Metonbl SAMP-,
VK-cnekTpockonum ¥ Ta3oBOM Xpoma-

In Russian

TOTO, y JAHHOTO METOfA CYLIIeCTBYIOT Orpa-
HIYEHVSI C TOYKY 3PEHVsI PACTBOPUMOCTH
aHAIMBMPYEeMbIX IIOJIIMEpPOB, 06pa3oBa-
HJSL OCAfIKOB B IIPOLieCCe TUTPOBAHUA U,
KaK C/Ie[CTBME, HM3KOI NOCTOBEPHOCTHU
Pe3y/IbTaToB.

B cBsaA3K ¢ 9TMM B CcBOeil paboTe MbI
CHe/any yHOp Ha JCIOIb30OBaHME CIIEK-
Tpa/lbHBIX METOOB aHanu3a. Hamu mpo-
BefIeHO NCCIIeiOBaHMe TpeX oO0pasLoB
HO/IVIMEPOB, IIPEIBAPUTEIBHO ObIIO U3-
BECTHO, YTO OHMU SIBJISIOTCS IPOU3BOJ-
HBIMM noymcTyponakpuiaatos (SOLO 1,
2, 3). 3ajaun 0 MOATBEPXKJCHUIO IIPU-
POJBI IONMMMEpa U €r0 MIeHTU(DUKALIUIO
OBLIO IPEIOXKEHO IPOBECTH ITyTeM aHa-
mu3a VIK-crekTpoB 06pasioB ¢ IIOMO-
IIbI0 6a3bl JAHHBIX CIIEKTPOB IOIMMEPOB
U OpraHMYecKMX IIONIYIPOLYKTOB C VIC-
[I0/Ib30BaHMEM IIPOrPaMMHOr0O obecrie-
yernsa OPUS (¢pupma Bruker) 1 OMNIC
(¢pmpma ThermoFisher). Bonee TouHBI
Ka4eCTBEHHBII aHa/INU3 IIPEMIoIaragoch
IIPOBECTH C HOMOLIBIO MaCcC-CIeKTPOMe-
TPUYECKOTO HCCIEOBAaHMA IPOLYKTOB
TepMopiecTpykiuyu  nonumepos  SOLO
1-3 ¢ upeHTUdMKaIMell KOMIIOHEHTOB Ha
OCHOBaHMM [JAaHHBIX OMOMMOTEKM Macc-
criektpoB NIST (The NIST Mass Spectral
Search Program for the NIST/EPA/NIH
Mass Spectral Library Version 2.0). Taxoke
HeoOXOIMMO OBUIO OIpefeNUTh COmep-
XKaHHUe CTUPOJA, KOTOpoe Ipeiroara-
7I0Ch TIpoBecTH 10 faHHbIM SIMP- 'H- n
VIK-crieKTpoB pacTBOpPOB 00PasIiOB.

TO-Macc-ClleKTpoMeTpun. [l BelecTs
Obuti 3amucaHbl crektpsl SIMP- 'H-
(JIMP-criexktpomerp Bruker AVANCE
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IT, 400 MHz, pactsopurens (CD,),CO),
MK-cnexrpol (MK ®ypbe-criekTpomeTp
Bruker Alpha, mpucraBka HIIBO, ZnSe)
U IpOBeleH Macc-CIeKTpoMeTpuye-
CKUIT aHa/IN3 IPOJYKTOB TePMOJIECTPYK-
uuy 06pasuos (rasoBblit xpomarorpad
GC-2010 Plus, mpucraBka TepMOfieCTPYK-
nun Optic, «llInmansy Kopmopaiiniay,
Snonus).

Ananms H0J/I0C HOIJIOIEeHA
B VK-crektpax o6pasios SOLO 1-3 n
cpaBHeHIUe ¢ 6asaMI CIIEKTPaIbHbIX IaH-
HBIX CIIEKTPOB IIOJIMIMEPOB ¥ OpraHude-
CKUX TIOTYIPORYKTOB C MCIIOTb30OBAHU-
eM mporpammHoro obecnedenusi OPUS
(¢upma Bruker) m OMNIC (pupma
ThermoFisher) nmokasasn, 4to monumepst
SOLO 2 1 SOLO 3 gB/AI0TCA CONONMMe-
pamu ctupona u 9pupoB MeTaKpUIOBO
KUCTOTBL — METUIOBOTO, OyTM/IOBOrO,
OKTH/I0BOTO. BbIIo 0OHAapy>keHO cOBHa-
IeHNe CO CIeKTpaMy IIO/IVCTUPOTIMe-

h

TUIMEeTaKpuiaTa, -OyTuIMeTaKpuiara,
-okTmnMetakpuiaara (puc. 1-4). Torma
kak SOLO 1 He cofep>XIT B CBOEM COCTa-
Be CTUPOJIbHBIX 3BeHbeB — B VIK-criexkTpe
OTCYTCTBYIOT IO/IOCHI HOIJIOLIEHMS, Xa-
paKTepHbIe [/ BaJCHTHBIX KOIeOaHUil
apomarnyeckux C-H csseit (puc. 5, 6).

Hannpre crnextpos AMP, 'H Tamoke
mopTBepunu, 4ro obpasery SOLO 1
ABIIACTCA COINONMMEPOM 3(UpPOB MeTa-
KPWIOBOJ KUC/IOTBI, HE COAEpKallM
cTypona (OTCYTCTBYIOT CUTHAJIBl apOMa-
TUYECKUX TPOTOHOB B 0071acTy 6-8 M.JI.),
a o6pasusr SOLO 2 1 SOLO 3 conepxar
CTUPO/bHBIE (PPAarMeHThl, IIpUYeM OTHO-
cuTenbHOE cofepyxanue ctupona B SOLO
2 3HauMTenbHO MeHblle, yeM B SOLO 3
(puc. 7-9).

OpHO3HAYHO OIpeeINTh KaueCTBEeH-
HBIIl COCTaB YHANOCh ITyTeM Macc-CIIeK-
TPOMETPUYECKOTO aHalu3a IpPOLYKTOB
TePMOZIECTPYKIMI 0OPasIiOB OMMMEpPOB
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ATR Urits
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ponc '
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Copyright 1991 Bruker Analylische Messteghnik GmbH

o T T
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Wir_spectrum\ir-speciTOSI20161SOLO_2.0600 soLo_2
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C:\Program Files\OPUS_65WORK\00000036 Copyright 1981 Bruker Analytische Messtechnik GmbH.0
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Compound Name................
Sample Preparation.............
Comment .......cccoovvvvrreennnnn.
Manufacturer.........ccoveeeeeees

STYROLITH S 500 W

CAST FILM ON KSR - 5

STYRENE - ACRYLIC DISPERSION
HALLI POL CHEMIE

Puc. 1. CpaBuenue VIK criektpa o6pasia SOLO 2 ¢ ganubiMu 6a3st OPUS



§S0L0_2

Composite for Match 3

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenumbers (cm-1)

Styrene/butyl methacrylate (50%) copolymer

jﬂ/\'\L

Poly(alpha-methylstyrene)

Poly(isobutyl methacrylate)

Cumulative Composite% Folder Filename

Styrene/butyl methacrylate (50%) co... |51.51 4519 HR Specta Polymers and Plasticizers by c\my docume. 86

Poly(alpha-methylstyrene) 60.26 32.20 HR Specta Polymers and Plasticizers by c\my docume

Poly(isobutyl methacrylate’ 63.08 2261 HR Specta Polymers and Plasticizers by c:\my docume

Puc. 2. CpaBnenue VK criekrpa o6pasua SOLO 2 ¢ gannbiMu 6a3br ThermoFisher

1.4

Copyright 1991 Bruker Analytische Messte¢ hnik GmbH

ATR Units
08 1.0 1.2
L

06

0.4

0.2
L

LV,

0.0

T T T
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Wavenumber cm-1

\Wr_spectrumii-spec\TOS\2016\SOLO_3.0000 S0L0 3 13/08/2003

C:\Program Files\OPUS_65\WORKI00000052 Copyright 1991 Bruker Analytische Messtechrik GmbH.0

Manufacturer........cccoceeee. HALLI POL CHEMIE
Comment........cccoceuviueueaee. STYRENE - ACRYLIC DISPERSION
Sample Preparation ........... CAST FILM ON KSR- 5

Compound Name.............. STYROLITH S 500 W

Puc. 3. Cpasuenue VIK criektpa 06pasia SOLO 3 ¢ ganubiMu 6a3st OPUS
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(tabm. 1-3). [lnst permctpaumm macc-
CIIEKTPOB OBUT MCIIOTb30BaH METO /€K~
tpounoit nonmsauun (EI), uro, B cBOIO
odepenb, O3BOINIO JMCIONIb30BATh 0a3y
DaHHBIX MACC-CIIEKTPOB ISl WUJIEHTH-

¢dukanym Monmekyn MoOHOMepoB. Tak,
ObI710 yCTaHOB/IEHO, 4TO 06paser; SOLO
1 sAB/ISIETCS COMONMMMEPOM JIBYX aKpuia-
TOB: Memuzi- W H-Oymuamemakpunama
(puc. 10); o6pasisr SOLO 2 u SOLO 3

SOLO_3

Composite for Match 3

3800 3600 3400 3200 3000 2800 2600 2400

200 2000 1800 1600 1400 1200 1000 800 600

Wavenumbers (cm-1)

Polystyrene

N, W
Octanal J/\/\W
Poly(hexyl acrylate)

Match Title

Cumulative

Composite%  Folder

Filename Index

Poly(styrene:acrylate ester) 75.70 16.97
Polystyrene 58.15
Octanal 2562

| Hummel Polymer and Additives c\my docume... |195

HR Specta Polymers and Plasticizers by ... |c\my docume

HR Hummel Polymer and Additives

my docume

Poly(hexyl acrylate) 16.23

Sprouse Polymers by ATR c:\my docume.

Puc. 4. Cpasuenue VK crekrpa o6pasa SOLO 3 ¢ ganubsiMu 6asst ThermoFisher

<
@
3
2
:
=
3
a4
. MMWW — ]
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
W speclumspeTOSOIBEOLO_1.0000  SOLO_t S—
C:\Program Files\OPUS_65\search\Hit138.0 Poly(butyl methacrylate)
Compound Name..........ccceeevverrerrerneuennee Poly(butyl methacrylate)
COMMENL ..o Retrieved from a Nicolet Library

Puc. 5. Cpasuenue VIK criekrpa o6pasia SOLO 1 ¢ ganubiMu 6a3st OPUS
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SIBJISIIOTCSL  TPOJHBIMY  COTIOTIIMEPaMMU
CTUMpPOZa C Ppa3NIUYHBIMM AKpUIaTaMu
(puc. 12, 14). 3apeructpupoBaHHbIE
CIIEKTPBI BCEX MOHOMEPOB ITOKa3a/Iy BbI-
COKWIT IIPOLIEHT HMOJOOMs CIIEKTpaM, CO-

sSoLo_1

Composite for Match 1

AN

mepxamyMcst B 6ase maHHbIX (puc. 11, 13,
15), 9TO TO3BOJSET TOBOPUTH O JOCTO-
BEPHOCTH IIPOBEJIEHHOTO Ka4yeCTBEHHOTO
aHa/jM3a NPOAYKTOB TEPMOAECTPYKLNK
o6pasios SOLO 1-3.

3800 3600 3400 3200 3000 2800 2600 2400

2200 2000 1800 1600 1400 1200 1000 800 600

‘Wavenumbers (cm-1)

Cumulative
96.39
63.44

Poly(n-butyl methacrylate)
ACRYLIC POLYMER #1

‘Composite%

Folder

HR Specta Polymers and Plasticizers by

Filename
c\my docume... |41

Palymer Additives and Plasticizers c:\my docume. 296

—399
—3n
—361

Puc. 7. AMP- 'H cuiextp o6pasia SOLO 1
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Puc. 10. XpomarorpamMma IIpOoAyKTOB TepMofecTpyKumu obpasia SOLO 1



Takum o6pazoM, obmue ¢GoOpMybL
COTIONMIMEPOB MOYKHO IIPECTABUTH CIie-
AyIOLyM 06pasom:

SOLO 1
CHj CH3
%CZ_C%_{
coocn; cooq.no n
SOLO 2
CH3 CH;
%C CHHC —C C |
y | z
C00C4H., iso COOCH,-iso
SOLO 3
CH3 CH;
% % Hz I
Cc —C C —C
v | 1z
L.,H_., Cooc,Hg-n COOCgH,-iso
Tabnuua 1
ITpopyKThI TEpMOAeCTpyKIMM 00pasua
SOLO 1
Ne Bpen HasBanne
yOep>KaHusA
1 2,716 MeTtnnmMerakpuiaT
2 5,452 H-byTnmnamerakpunar
3 12,481 TeTpanexkanosas
KUCIOTa
4 13,189 IlenTagekanoBas
KUCIOTa
5 13,348 H-Iexcagexkanom-1
6 13,753 OxkTajeleH-6-oBast
KUCIOTA
7 13,882 H-TekcagmekaHoBas
KUCIOTA
8 14,678 H-Honamexanon-1
9 15,011 OrnenHoBas KMCIOTa
10 15,146 CreapyHoBas KICIOTA
11 15,402 2-OkTun-
nIojeKaHo-1
12 23,979 CkBajieH

ITockonbKy OBUIO OOHAPY>KEHO, UTO
nonmMmepsl SOLO 2 u SOLO 3 aBnsmor-
Cs1 TPOVIHBIMU COTIONIVIMEPAMIA Vi CUTHA/IBI
IpPOTOHOB B crekTpax SIMP- 'H anuda-
TUYECKOI JacTV 3HAUUTEIBHO IePeKphI-

Tabnmuia 2
ITpopyxTsl TepMoaecTpyKuum o6pasma

SOLO 2
Ne Bpew HasBanue
yAepKaHuA
1 4,275 Crupon
2 4,854 VI306yTHamMerakpuiat
3 8,044 V300KTH/IMETaKpUIaT
4 13,346 H-Iexcagexkanos-1
5 13,869 H-TekcagekaHoBas
KIC/TOTa
6 14,677 H-Honanmexanon-1
7 23,957 CkBajeH
Tabmuna 3
ITpopykThl TEpMOAecTpyKuMM 00pasua
SOLO 3
Ne Bpen HasBanne
yAepKaHMs
1 4,516 Crupon
2 5,462 H-byTunmerakpuiar
3 8,055 V300KTHIMeTaKpuUIaT
4 10,354 D-Annosa
5 12,343 4-Oennnbyren-1
6 13,346 H-Tekcagekanosn-1
7 13,865 H-IekcagekaHoBas
KICIOTa
8 14,676 H-Honapmekanon-1
9 23,954 CkBajieH

BAIOTCsI, TO PACCUUTATD COflep>KaHue CTHU-
pona o cekrpam SIMP- 'H He yganocs.

Panee 6pi1a omcaHa MeTOIMKA KOJIM-
YeCTBEHHOTO OIIpefie/ieHNs CTUpoa II0o
VIK-cnekTpamM pacTBOPOB CTUPONICOLEp-
JKaLMX MOMMMepoB [3]. AHanms OCHOBaH
Ha VHTETPMPOBAHUM XapaKTEePUCTUYHOMN
IIOJIOCHI TIOIVIOLeHMA B 00mactit 694 cm™' n
KOHEYHOM pacyeTe MAacCOBOI JIONN CTHU-
porna B obpasue. K coxanennio, HaMm He
YIanoch BOCIIPOM3BECTH YCIOBUA METO-
JVIKU IO IPMYMHE OTCYTCTBMA KUIKOCT-
HOM A4YeliKUM HeOoOXOMMMOI TOMUIVIHBL U
HEeJIOCTATOYHOI pPacTBOPMMOCTU B pac-
TBOPUTENAX, UCIOIb3yEMBIX B METOJVIKE
(terparuppodypan u aneton). Ilostomy
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IJIsL OIpefie/ieHMs IPOLIEHTHOTO COfep-  ILIeHTpauMuM U IOCTPOeH Tpaduk 3aBuU-
J)KaHMA CTUPOJA B aHA/IM3UPYEMBIX pac-  CUMOCTM MHTETPaJibHOM MHTEHCUBHO-
TBOpax OBUIM TIOATOTOBJIEHBI PAaCTBOPBI  CTU IOJIOCHI B juama3oHe oT 679 cM™ fio
HO/IMCTUPOIA B TOTyOJIe 3alaHHON KOH- 708 cM™ OT MaccoBoil JO/IU MONMUMepa.

Wens:
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Puc. 11. CpaBHeHNe 3aperncTpypOBaHHOTO U «OMO/IIIOTEIHOTO» MACC-CIIEKTPOB
Memunmemaxpunama
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Puc. 12. XpomaTorpamma npofyKToB TepMofiecTpykuuu obpasia SOLO 2

Uene:
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025 s
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Puc. 13. CpaBHeHMe 3apeTrMCTPUPOBAHHOTO U «OUOIMOTEYHOTO» MACC-CIIEKTPOB CHIUPOTA
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3,840,905

é°

-~

O

N A \\J‘

—5.462
——10.354
13.865

~4.516
—2.343

(o}
—8055
k\
" O
: (o]

——13.346

10.0

R i e L SRRV SR RS PN L SV

TIC

14.676

|

T prscmn ) P SO DRSS

23.954

29.0

min

20.0

Puc. 14. XpomarorpaMma IpoiyKToB TepMofiecTpyKumu o6pasia SOLO 3

Uens:
(x10,000)
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Puc. 15. CpaBHeHue 3aperncTpUpPOBAHHOTO U «OMOIIIOTEIHOTO» MACC-CIIEKTPOB
U300KMUNMEMAKPUNAA

JKcnepuMeHTanbHaa 4acTb (ONMCaHNe KOIMYECTBEHHOr0 aHanu3a

metogom UK-cnekTpockonum)

st mocTpoeHnst KamumOpOBOYHO-
ro rpaduka (puc. 16) mpemBapuTeIBHO
6bUIM  TIPUTOTOBJIEHBI  PACTBOPBI
nuctupona B 2,0 M/ TOlyona — HaBe-
cku 0,0245 1, 0,0684 r 1 0,0922 1 (Bech
VIBRA AF-R-220CE, Shinko Denshi,
Snonusa 2010), COOTBETCTBEHHO UX KOH-
neHTpanyy coctaBwm 0,01225 r/mi,
0,0342 r/mn, 0,0461 r/mMi. AHaIOTMYHO
6bUIM IPUTOTOBJIEHBI PACTBOPBI aHAINU-
3upyeMsbix obpasuos SOLO 2 (0,0681 r,
koHueHTpauus 0,03405 r/mn) u SOLO 3

I10-

(0,0842 1, xoHuentpanusa 0,0421 r/mi).
Ilist Bcex pacTBOPOB ObUIM 3alMCAHbI
VIK-cmexTpsl B suanasone 500-1000 cm ™,
M IyTeM MHTEIPUPOBaHUA IIOJNOCHI IO-
[JIOeHNA B Auamna3oHe oT 679 cMm™! go
708 cM™ ompefieneHbl IJIOLIAY IO KPU-
Boil: S, = 5,490, S, = 5,708, S, = 5,842.
Ina mccnenyeMbIX pacTBOPOB 3Haue-
HIA TONY4YEeHHBIX IUIOIAZlell COCTaBMIN
Seoi0,= 2458, S 5= 5,613.

Torpa maccoBas JoOns CTUPONA B CO-
IIO/I/IMEpE COCTABUT:
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~ )

¢ = t riesl;
%S - s . 100 %, y= lg,;:&it};lﬂ?sl - 5?0461;
C 2 = 0,9989 5,842
Belll-Ba
rge %S — MaccoBas jonA cTupona, % (e
seuea — KOHIeHTpanMsa SOLO 2 u o
SOLO 3, r/mi; “
C,~ KOHLEHTPalsl CTUPO/IA, T/MJT; //Zc pertes;
COOTBETCTBEHHO: 21
%S(SOLO 2) =
c 0.00938
=—L.100% = -100 % = 28 %, }
Cooto 0.03405 Puc. 16. Vicrions3yst Kanu6poBOYHBILi
rpauK, 6bUIN HOMTYYEHDI CIEAYIOLIe
%S(SOLO 3) = KoHIeHTpanuu ctupona B SOLO 2 n
c 0.02437 SOLO 3: C, (SOLO 2) = 0,00938 r/mi;
=—2.100% =—""—-100% =58 %, ¢ (SOLO 3) = 0,02437 r/mn
Coto 0.0421 :
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Introduction

Rationale of the work. Quino-  positive and gram-negative aerobic bacte-

line systems are attractive, primarily, due
to their biological activities [1]. So, ac-
cording to the literature data, tetrahydro-
quinolines and related compounds have
exhibited antibacterial activity against a
wide range of pathogens, including gram-

ria and anaerobic organisms [2].

Some of these compounds are natu-
rally occurring. For example, 2-methyl-
1,2,3,4-quinoline is present in a human
brain. Discohabdin C being a polycyclic
system based on tetrahydroquinoline is a
marine alkaloid [3]. Dynemycin, which is
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a natural antitumor antibiotic, has a com-
plex structure built on the tetrahydroqui-
noline system [4, 5]. The 2,4,6-trisubsti-
tuted tetrahydroquinoline 1 isolated from
Martinella iquitosensis (Bignoniaceae
family) exhibits activity as an antagonist
of physiologically and pharmacologically
active peptide lowering blood pressure
bradykinin [6].

Plenty of relatively simple synthetic
1,2,3,4-tetrahydroquinolines  are  al-
ready used or studied as potential drugs.
Among them the most well-known are

NH Me
i 0 /\NLI\‘I/\)\NIE
HENTN\/\/\OJI\@(ﬁ H Row
NI Me o NNMM&
|

H NH Me

III OH N
2

N
3

oxamniquine 2, schistosomicide [7], nica-
inoprol 3 as well as a novel antibiotic vi-
rantmycin 4 [8, 9].

One of the most efficient synthetic
routes for preparing of such systems is
a three-step consequence starting from
ortho-substituted benzaldehydes and in-
cluding cyclization of ortho-vinyldialky-
lanilines via tert-amino effect mechanism.

The aim of the present work is de-
velopment of the method for synthesis of
tetrahydroquinoline derivative using cy-
clization via fert-amino effect mechanism.

HOH,C
mH
N

Procedure for of the laboratory synthesis

Synthesis of 2-pyrrolidine-1-yl-
benzaldehydes 5. To a solution of 1.0
mL (9.49 mmol) of 2-fluorobenzalde-
hyde in 8.0 mL of DMEF, 9.88 mmol of
dialkylamine and 1.38 g (9.88 mmol) of
potassium carbonate are added. The reac-
tion mixture is heated on a glycerin bath
at 150 °C for 20 hours. The end of the re-
action is determined by TLC. Further, the
crude reaction mixture is cooled to room
temperature and 75 mL of water are add-
ed. The product is extracted by ethyl ace-
tate (3x60 mL). Combined organic layers
are washed with an ammonium chloride
solution (3x75 mL). The organic layer is
dried over MgSO,, the solvent is removed
under reduced pressure. Yield: 1.53 g
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(93 %). Brown oil. '"H NMR: (DMSO-d,),
8 (J, Hz): 10.01 (1H, 5., CHO), 7.61 (1H, d.
d.,J =80,],=72, ArH), 7.35-7.29 (1H,
m., ArH), 6.89 (1H, d., ] = 8.0, ArH), 6.75
(1H,t, ], = J,= 7.2, ArH), 3.33-3.30 (4H,
m., 2CH)), 1.99-1.96 (4H, m., 2CH).
Found, %: N, 7.5. C H NO. Calculated,
%: N, 7.99.

Synthesis of (3a$*,4R*)-4-cyano-1,2,
3,3a,4,5-hexahydro-1H-pyrrolo[1,2-a]
quinoline-4-carbothioamide. 2-Di-
alkylaminobenzaldehyde 5 (0.5 mmol),
n-butanol (0.25 M) and cyanothioaceta-
mide (1 equiv.) are placed into a 10-mL
reaction flask. The reaction vessel is en-
closed with a silicone cap with perfo-
rated septum and heated in a microwave



reactor. After cooling with compressed
air the reaction mixture is transferred to
a round-bottom flask. The solvent is re-
moved in vacuo. Solid residue is crystal-
lized from ethanol. Yield: 0.41 g (79 %).
Red-brown crystals. The second diastere-
omer is not observed in 'H NMR spec-
trum. M.p. 222-223 °C. 'H NMR of the
main diastereomer: (DMSO-d,), 8 (J, Hz):
1.73-1.85 (1H, m., CHax); 1.88-202 (1H,
m., CHax); 2.05-2.18 (2H, m., 2CHeq);
3.18 (1H, d., J = 16.2, 5-CHax); 3.22 (1H,
d.t, ], =9.0,], =62, 1-CHax); 3.47-3.58
(2H, m., 3a-CHax, 5-CHeq); 3.86 (1H, d.
d.,J, =90, ], =58, 1-CHeq); 6.57 (1H,
d.J = 8.4, ArH); 6.60 (1H, d. d., ], = 7.4,

J,=7.6, ArH); 7.03-7.16 (2H, m., 2 ArH);
9.19 (1H, 5., NH); 10.23 (1H, 5., NH). °C
NMR (100 MHz, DMSO-d,), § (J, Hz):
23.1 (CH,); 29.0 (CH,); 39.5 (CH,); 47.9
(C-5); 53.3 (C-4); 63.6 (C-3a); 111.7 (CH
Ar); 116.2 (CH Ar); 117.8 (C Ar); 118.3 (C
Ar); 128.4 (CH Ar); 129.1 (CH Ar); 142.8
(CSNH,); 200.4 (CN). IR, v, cm™: 752;
1370; 1418; 1456; 1602; 1632 (C=S); 2237
(CN); 2854; 3148; 3271; 3373. MS (EL 70
eV), m/z (I, %): 257 [M]" (43); 224 (10);
197 (22); 196 (27); 195 (100); 168 (8); 140
(8); 130 (12); 128 (10); 60 (8). ). Found, %:
C 64.8; H 6.0; N 16.1. C_H N S. Calcu-
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lated, %: C 65.34; H 5.87; N 16.33.

Characteristics of the final product

Product name: 4-cyano-1,2,3,3a,4,5-
hexahydro-1H-pyrrolo[1,2-a]quinoline-
4-carbothioamide. Molecular weight:
257.355 g/mol

(&

Table 1
Characteristics of crude product

Standard
Brown powder

No more than 1.0 %

Name of an index

1. Appearance

2. Impurity content

3. Melting point 223°C
4. Solubility C,H,0OH CHCI,
Structural formula:

Characteristics of an initial sample:

1. The standard sample is approved
in accordance with the established proce-
dure.

2. The standard sample should be re-
placed by newly prepared and approved
after 6 months.

3. Validity period, its extension and
storage of the standard sample is estab-
lished according to “The instruction for
selection, study, approvement, storage
and consumption of standard samples”
approved in accordance with the estab-
lished procedure.

4. The standard sample is stored in
a hermetically closed container in a dry
darkened place at 0-20 °C.

Characteristics of feedstock and mate-
rials are given in table 1-2.

Steps and chemistry of the process

1. Preparation of 4-cyano-1,2,3,3a,4,5-
hexahydropyrrolo[1,2-a]quinoline-4-car-
bothioamide:

2. Filtration and washing.

3. Drying of a product.

4. Recrystallization of the product in
ethanol.

5. Drying of the product.

The technological diagram is given in

fig. 1.
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+ )J\///N A, 6h =N
HN BuOH
O 2 |
MW=175 MW=100 MW=257
ortho-pyrrolidinbenzaldehyde cyanoacetothioamide hexahydroquinoline
carbothioamide
Table 2
Characteristic of feedstock and materials
GOST (State Standard),
OST (branch standard), | Grade Indicators
Name the regulations and or oblicatorv for check Notes
technique for the article gatory
preparation of feedstock
. from a
tl).eizgglllihgj - react. | Mass fraction > 85 % | storage
Y Stor-1
2 2—cya‘n0— . - react. | Mass fraction > 60 % from a
acetothioamide warehouse
solv Mass fraction from a
3. n-Butanol GOST 6006-78 ur; >99,5 % storage
P Boiling point 117 °C | Stor-2
solv from a
4. Ethanol GOST 18300-87 ” | Mass fraction > 96 % | storage
pure Stor-11

The scheme of material flows is shown
in fig. 2.

Critical control points of the produc-
tion are given in table 3.

Description of steps of the technological process

Preparation of equipment and feed-
stock

Before starting production works
planned preventive maintenance of all
equipment is carried out, its pressuri-
zation and reliability of grounding is
checked, adjustment of balances is made.
All control and instrumentation devices,
control consoles serving the technologi-
cal process are undergone a monitoring.
Apparatus are carefully washed by water,
dried, correct operation of a mixer and a
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driver is checked. Initial data for the pro-
duction are given in tables 4-8.

Process is started with preparation of
raw materials and equipment for work.
Raw materials are checked for necessary
quality indicators: authenticity, content of
the main substance. Equipment is checked
for purity, dryness, pressurization. Ma-
terial balances of units 1-4 are shown in
Table 9-17.

TP 1. Obtainment of carbothioamide

Preliminary storages Stor-1, Stor-2
and Stor-11 are filled with pyrrolidinben-
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Fig. 1. The principal instrumental diagram of 4-cyano-1,2,3,3a,4,5-hexahydropyrrolo[1,2-a]
quinoline-4-carbothioamide production
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Fig. 2. Graph diagram and material flows of the technological process
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Main technological parameters

Table 3

Control | Name of a subject | Controlled parameter Method and
: . . Standard
point of control and dimension control means
. . s . The complete
RP 1 Thlofimlde solu- Solgblhty of the thio- dissolution of the | Visually
tion in n-butanol | amide
substance
Absence of start-
RP2 | Reaction mixture Completeness ofthe |ing thloalmde and TLC
reaction aldehyde in the
reaction mixture
Electroconducto-
. metric method of
RP3 |Paste Moisture content, % | No more than 0.3
measurement of
humidity
) The complete
RP 4 Solgtlon of prod- Solubility thioamide | disolution of Visually
uct in ethanol
substance
Electroconduc-
. tometric method
RP5 |Paste Moisture content, % | No more than 0.3 Lo
of humidity
measurement
'"H-NMR-
RP 6 Commercial Content of the main No less than 99 spectroscopy, MS
product substance, % spectrometry, el-
emental analysis
Table 4 Table 5
Abbreviations Initial data for calculation
Pyrrolidinbenzaldehyde PBA Formulation of technical PBA
Cyanoacetothioamide TA Pure PBA 0.98
Butanol But Water in the 0.01
Ethanol Et technical product
Carbothioamide CTA Other impurities 0.01
Formulation of technical TA
Table 6 Pure TA 0.99
Yields for steps Other impurity 0.01
TP(technological process) n,=0.89 Formulation of technical CTA
1 Chemical reaction Pure CTA 0.995
TP 2 Filtration and washing n,=0.87 Water 0.001
TP 3 Drying n,=0.85 Other impurities 0.004
TP 4 Recrystallization n,=0.99
Ttrati hi - Table 7
TP 5 Filtration and washing n,=0.87 Molar mass of reagents
TP 6 Drying n,=0.91 and reaction products
Total yield =065 pBA | TA | But | B | cra
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The material balance of units

Table 8

zaldehyde, n-butanol and ethanol, respec-
tively. A screw feeder bin S-3 is charged

Loading with cyanoacetothioamide.
Raw materials, including g Y Benzaldehyde is fed from the Stor-1
Pyrrolidinbenzaldehyde 1.0 | 0.980 into a measurer M-5 by compressed ni-
Cyanoacetothioamide 1.0 | 0.985 trogen. Into a measurer M-6 n-butanol is
#-butanol 05 | 097 fed from the Stor-2 by compressed nitro-
Ethanol 06 | o097 gen. In a clean and checked reactor R-4
Table 9
Material balance of unit 1
LOADED RECEIVED
= X e R § X — 5D
5 5 | 2o %2 =Y g2 I I
Sied | 2923|382 d: |73 |as
s83%&a |SE|&%]| =S S SE| &% |52
1. Pyrrolidine . .
bengldehyde, 100.0 | 1.037 1 Reaction mixture, |10 | 3 51
including; including;
PBA 100 % 97.975 1.016 |CTA 56.5 1.708
Water 0.964 0.010 | PBA residual 3.7 0.112
Admixtures 1.061 0.011 | TA residual 5.5 0.165
2. Cyanoaceto-
thioamide, 100.0 | 0.985 But 100 % 32.1 0.970
including:
TA 100 % 98.477 0.970 | Water 1.3 0.040
Admixtures 1.523 0.015 | Admixtures 0.9 0.026
?ﬁgugﬁg?d’ 100.0 | 1.000
But 100 % 97.000 0.970
Water 3.000 0.030
TOTAL (summary) 3.022 TOTAL 100.0 | 3.021
Table 10

Additional initial data

The formulation of the precipitate after washing

Precipitate, including: y
100 % CTA 0.988
Water in precipitate 0.01
Admixtures in precipitate 0.002

The formulation of a mother liquor B:

Solution, including: y
100 % But 0.942
Water in solution 0.008
Admixtures in solution 0.05
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Material balance of unit 2

Table 11

LOADED RECEIVED
| — —_ o0 ~ — —_ o0
$E8 | 23| 8% % £ g3 |52 %
S35 B2\ 52| fgp | 12|33 |Ef
SRR ST | 88| 28 £ 38 eS| 8T |2
% E§ & OR|Ez| 2= -l oxR |E 2|22
L Reaction 156 00 | 3,021 L. Precipitate, 100.00 | 1.504
mixture, including: including:
CTA 56.538 1.708 | CTA 98.80 1.486
Water 1.324 0.040 | Water 1.00 0.015
But 100 % 32.109 0.970 | Admixtures 0.20 0.003
Admixtures 10.030 0303 | > Motherliquor, 100.00 | 1.030
including:
B 100 % 94.20 0.970
Water 0.80 0.008
Admixtures 5.00 0.051
) 3.Filtrate, including: | 100.00 | 1.117
2. But for washing 0.854
B 100 % 76.45 0.854
Water 1.52 0.017
Admixtures 22.02 0.246
4. Losses 0.222
TOTAL 3.875 TOTAL 3.873
Table 12
Material balance of unit 3
LOADED RECEIVED
. —~ | = 5 . — | — b®
<2 3 2% | B4 2 & I 2
£33 §2 | 22| £¢ R §2|EL| E¢
2 223 EE|Ss®| 2 g 23 EE| S| *2
s a8 ST | 88| 28 I ST | 8 23
£ E§ A OR |E 2| 2= & =2 OR |E 2| 2=
1. Precipitate, 100.00 | 1.504 1. Dried CTA, 100.00 | 1.273
including: including:
CTA 98.80 1.486 | CTA 99.74 1.2694
Water 1.00 0.015 | Water 0.10 0.0013
Admixtures 0.20 0.003 | Admixtures 0.16 0.0021
2. Volatile, 100.00 | 0.015
including:
Water 93.81 0.0138
Admixtures 6.19 0.0009
3. Loss 0.223
TOTAL 1.504 TOTAL 1.505
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Table 13

Material balance of unit 4

LOADED RECEIVED
' Q\c =Yo} ~ c\o Yo
£ e - = X o0 N — on
£E¢ E-| &2 23 s, i 25| 2%
s 823 22| £5 b & 9 e 2% 28| »F
s & 2 S Q g ) Q= 8 S 2 Q£ S E) Q 8
% E § & OE | &z | 22 £ =29 CE| &=z | =2
1. Dried CTA, 100.00 | 1273 L Suspension, | 6 5 | 1 263
including: including:
CTA 99.74 1.2694 | CTA 100 % 99.73 1.2601
Water 0.10 0.0013 | Water 0.10 0.0013
Admixtures 0.16 0.0021 | Admixtures 0.17 0.0021
?. Et tetchmcal, 0785 2 Et te.chmcal, 100.00 | 0.785
including: including:
Et 100 % 0.761 | Et100 % 96.943 0.7610
Water 3.057 0.0240
Water 0.024
3. Losses 0.0096
TOTAL 2.058 TOTAL 2.058
Table 14

Additional initial data

The composition of the precipitate after washing:

Precipitate, including. Y
100 % CTA 0.995
Water in precipitate 0.003
Admixtures in precipitate 0.002
The composition of the mother liquor Et:
Solution, including. y
100 % Et 0.994
Water in solution 0.002
Admixtures in solution 0.004

butanol is poured by gravity from a meas-
urer M-6, a stirrer is turned on, then ben-
zaldehyde is charged by gravity from the
measurer M-5. Thioamide is fed into the
reactor by the screw feeder S-3 after feed-
ing alcohol and benzaldehyde. After load-
ing thioamide the screw feeder is turned
off, a loading hatch is closed hermetically.

After loading of starting materials the
reactor is completely pressurized, leaving
only an open valve on the line connecting
the reactor with the atmosphere. Further

live steam is fed into the jacket heating the
reaction mixture to 115-120 °C and it is
held with a running stirrer for 6 hours.
A heat exchanger E-7 provides solvent
condensation under heating of the reac-
tion mixture during the whole step of the
chemical reaction. After 6 hours feeding
of steam is stopped, the reaction mixture
is cooled with cold water fed into the jack-
et. Further suspension is transferred to a
centrifuge C-8 for the precipitate separa-
tion.
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Material balance of unit 5

Table 15

LOADED RECEIVED
. — —_ 5P - S —
2<% | EE |52 | P | EEY | i |5®| Fs
& E§E oxr | &8 | 22 £ E2 SE|&z2| =8
ilr'lcslizpi;rg’f“’n’ 100.00 | 1.263 ilr'lirlzcif;ate’ 100.00 | 1.102
CTA 100 % 99.73 1.2601 | CTA 99.50 1.0962
Water 0.10 0.0013 | Water 0.33 0.0036
Admixtures 0.17 0.0021 | Admixtures 0.20 0.0022
izr‘li:fﬁ;};’:mal’ 100.00 | 0.785 izr‘li\l/l[l(:itiegrthuor’ 100.00 | 0.766
Et 100 % 96.943 0.7610 | Et 100 % 99.40 0.7610
Water 3.057 0.0240 | Water 0.20 0.0015
Admixtures 0.40 0.0031
fngﬁtﬁz 100.00 | 0.778
3. Et for washing 0.756 Et 100 % 97.21 0.7560
Water 2.64 0.0205
Admixtures 0.15 0.0012
4. Losses 0.068
TOTAL 2.804 TOTAL 2.803
Table 16
Material balance of unit 6
LOADED RECEIVED
X . X .
% EE& & SE|E&E| =8 A =S SE|&:| =S
1. Precipitate, L. CTA .
including 100.00 | 1.1021 .(comn.ieraal), 100.00 | 1.000
including:
CTA 99.50 1.0962 | CTA 0.995
Water 0.33 0.0036 | Residual water 0.001
Admixturses 0.004
| fnzfslliﬁlges 100.00 | 0.0020
Admixtures 0.20 0.0022 Water 65.00 0.0013
Admixturess 60.00 0.0012
3. Losses 0.100
TOTAL 1.1021 TOTAL 1.102
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Name

Quantity
of units

Table 17

Sheet specification of the equipment

Material of a
working zone

Technical data

Reactors

R-4

12X18H10T

OST 26-01-1246-75. Internal volume of the apparatus is
0.315 m’. Execution of the apparatus 0010-1.0.6, inner
diameter D = 660 mm, height h = 920 mm. A vertical
apparatus with a mixing device used for conducting
various technological processes in liquid single-phase
and multiphase environments. Material execution of the
cylinder of the device is steel of 12X18H10T brand in
accordance with GOST 5632-72. Nominal overpressure
in the cylinder is 0.6 MPa. Engine power is 0.6 kW.
Admissible external pressure is 0.576 MPa. It is equipped
with a smooth welded jacket in accordance with OST
26-01-984-74, a frame stirrer MII01-10-5.74-3/167-
AO2-41-6

R-12

12X18HI10T

OST 26-01-1246-75. Internal volume of the apparatus is
0.315 m’. Execution of the apparatus 0010-1.0.6, inner
diameter D = 660 mm, height h = 920 mm. Vertical
apparatus with mixing device used for conducting
various technological processes in liquid single-phase
and multiphase environments. Material execution of the
cylinder of the device is steel of 12X18H10T brand in
accordance with GOST 5632-72. Nominal overpressure
in the cylinder is 0.6 MPa. Engine power is 0.6 kW.
Admissible external pressure is 0.576 MPa. It is equipped
with a smooth welded jacket in accordance with OST
26-01-984-74, a frame stirrer MII01-10-5.74-3/167-
AO2-41-6

Measurers

12X18H10T

GOST 9931-79. Denomination VEE1-1-1-0.6. Nominal
volume is 0.040 m’. A vertical all-welded apparatus
with elliptic bottoms. The diameter of the apparatus
D =400 mm, h = 400 mm. The area of the inner surface
is 0.59 m* Designed for receiving, storing and feeding
liquid and gaseous media. The pressure in the apparatus
is 0.6 MPa. Liquid media feeding is performed by gravity

12X18H10T

GOST 9931-79. Denomination VEE1-1-1-0.6. Nominal
volume is 0.040 m?® A vertical all-welded apparatus
with elliptic bottoms. The diameter of the apparatus
D =400 mm, h = 400 mm. The area of the inner surface
is 0.59 m* Designed for receiving, storing and feeding
liquid and gaseous media. The pressure in the apparatus
is 0.6 MPa. Liquid media feeding is performed by gravity
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Name

Quantity

of units

Material of a
working zone

The rest of table 17

Technical data

12X18H10T

GOST 9931-79. Denomination VEE1-1-1-0.6. Nominal
volume is 0.040 m’. A vertical all-welded apparatus
with elliptic bottoms. The diameter of the apparatus
D =400 mm, h = 400 mm. The area of the inner surface
is 0.59 m* Designed for receiving, storing and feeding
liquid and gaseous media. The pressure in the apparatus
is 0.6 MPa. Liquid media feeding is performed by gravity

Storages

Stor-1

12X18H10T

GOST 9931-79. Denomination GEEI1-1-0.063-0.6. A
horizontal apparatus with two ellipsoidal bottoms.
Designed for receiving, storing and feeding liquid and
gaseous media under conventional pressure in the
apparatus of 0.6 MPa. The diameter of the apparatus
D =400 mm, h = 550 mm. The area of the inner surface
is 0.78 m? Liquid media feeding is carried out by
displacement by compressed air, technological or inert
gas

Stor-2

12X18H10T

GOST 9931-79. Denomination GEEI-1-0.10-0.6. A
horizontal apparatus with two ellipsoidal bottoms.
Designed for receiving, storing and feeding liquid and
gaseous media under conventional pressure in apparatus
of 0.6 MPa. The diameter of the apparatus D = 400 mm,
h = 850 mm. The area of the inner surface is 1.15 m*
Liquid media feeding is carried out by displacement by
compressed air, technological or inert gas

Stor-
11

12X18H10T

GOST 9931-79. Denomination DEE1-1-0.063-0.6.
A horizontal apparatus with two ellipsoidal bottoms.
Designed for receiving, storing and feeding liquid and
gaseous media under conventional pressure in apparatus
of 0.6 MPa. The diameter of the apparatus D = 400 mm,
h = 550 mm. The area of the inner surface is 0.78 m*
Liquid media feeding is carried out by displacement by
compressed air, technological or inert gas

Condenser tank

CT-9
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12X18H10T

GOST 9931-79. Denomination GKK1-1-1.60-0.07.
A horizontal, all-welded device with conic unbeaded
bottoms. Nominal volume is 1.60 m® Designed for
receiving, storing and feeding liquid and gaseous media
at the operating pressure of not more than 0.07 MPa. The
diameter of the device D = 1000 mm, h = 2150 mm. The
area of the inner surface 7.34 m?



The end of table 17

Technical data

GOST 9931-79. Denomination GKK1-1-1.25-0.07.
A horizontal, all-welded device with conic unbeaded
bottoms. Nominal volume is 1.60 m’. Designed for
receiving, storing and feeding liquid and gaseous media
at the operating pressure of not more than 0.07 MPa. The
diameter of the device D = 1000mm, h = 1800 mm. The
area of the inner surface is 6.25 m?

Filtering equipment

TC (technical conditions) 26-01-387-80. Denomination
FGN-633K-01. It is intended for the separation of
hazardous suspensions with medium and fine-grained
insoluble solid phase. The centrifuge is sealed, with
explosion-proof electrical equipment; it is worked under
positive pressure of an inert gas. Engine power is 18.5 KW.
Shaft speed is 1455 rev/min

TC 26-01-387-80. Denomination ®TH-633K-01. It is
intended for the separation of hazardous suspensions
with medium and fine-grained insoluble solid phase.
The centrifuge is sealed, with explosion-proof electrical
equipment; it is worked under positive pressure of an inert
gas. Engine power is 18.5 kW. Shaft speed is 1455 rev/min

Drying equipment

OST 26-01-78-78. PV4.5-0.63NU-01. A vacuum tray
dryer is a horizontal cylindrical apparatus with one or two
pivoting end caps. There are shelves inside the cylinder.
Apparatus of periodic action with shelves having charging
area of 4.5 and 16 m?* Apparatus volume is 0.63 m*

Name Quant.lty Mate'rlal ofa
of units | working zone
CT-16 1 12X18HI10T
C-8 1 12X18H10T
C-14 1 12X18H10T
D-10 1 BCr3nc3
D-17 1 BCr3nc3

OST 26-01-78-78. PV4.5-0.63NU-01. A vacuum tray
dryer is a horizontal cylindrical apparatus with one or two
pivoting end caps. There are shelves inside the cylinder.
Apparatus of periodic action with shelves having charging
area of 4.5 and 16 m> Apparatus volume is 0.63 m?

a condenser tank CT-9 and transferred to

TP 2. Filtration and washing

Preliminary n-butanol is fed into the
measurer M-6 from the Stor-2 by com-
pressed nitrogen. After that a suspension
from the reactor R-4 is transferred into
the top discharge automated centrifuge
C-8. The precipitate is filtered and washed
with minimal amount of cold alcohol, fed
from the measure M-6. The precipitate is
transferred into a dryer D-10 after wash-
ing. The filtrate (n-butanol) is collected in

regeneration.

TP 3. Drying

The precipitate is manually transferred
into the tray drier D-10 after filtering.
The paste is placed on shelves, vacuum of
250 mm Hg is created in the system, and
steam of 0.4 MPa is fed inside the shelves.
The drying time is 2 hours at temperature
70 °C. The dried product is sent to the
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recrystallization for further purification
from impurities.

TP 4. Recrystallization

Recrystallization of the product is con-
ducted for increasing the yield and ad-
ditional purification of the final product.
For this ethanol is preliminary fed into the
measurer M-15 from the storage Stor-11
by compressed nitrogen. Then the stirrer
is turned on, the dried precipitate is trans-
ferred from the C-10 into the reactor R-12,
the loading hatch is closed hermetically.

After loading the precipitate the re-
actor is completely pressurized, leaving
only an open valve on the line connect-
ing the reactor with the atmosphere. Hot
brine, which heats the reaction mixture
to 78-80 °C, is fed into the jacket. Heat-
ing continues for about 15-20 min to
complete dissolution of the precipitate
in alcohol. Further feeding of hot brine
is stopped; solution is cooled by feeding
cold water supplied into the jacket of the

Conclusion

Production of (3aS*4R*)-4-cyano-
1,2,3,3a,4,5-hexahydro-1H-pyrrolo-
[1,2-a]quinoline-4-carbothioamide  has
been developed. The graph diagram and
principal instrumental diagram of the

Beepenne

AKTyanpHOCTH paboTbl. XMHOMNU-
HOBbIE CHCTeMBbl IpPUBJIEKAIOT BHMMAaHNe
Hpexpe Bcero 6marogaps CBoeil 6110mo-
rudeckolt aktuHocTH [1]. Tak, cormacHo
JIUTEpaTypPHBIM JAHHBIM, TeTParujpoOXu-
HOJIMHBI ¥ POJCTBEHHbIE MM COEMHEHI
HPOABWIN aHTUOAKTEPUAIbHYI0 aKTUB-
HOCTb IIPOTUB IINPOKOTO psifia HATOT€HOB,
BK/IIOYasl TPaMIIONOXKUTETbHbIE U TPAMO-
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reactor R-12. The cooled suspension is
transferred to filtration.

TP 5. Filtration and washing

The suspension from the reactor R-12
is fed into the automated centrifuge C-14,
a solid phase is filtered and washed with
a minimal amount of cold alcohol, sup-
plied from the measure M-15. After filter-
ing the precipitate is transferred into the
dryer D-17. The filtrate (ethanole) is col-
lected in the condenser tank CT-16 and
transferred to regeneration.

TP 6. Drying

The precipitate is manually transferred
into a tray drier D-17 after filtering. The
paste is placed on shelves, vacuum of
250 mm Hg is created in the system, and
steam of 0.4 MPa is fed inside the shelves.
The drying time is 2 hours at temperature
70 °C. The dried product undergoes a fi-
nal control. If results of the analysis were
satisfactory, the product is packed and
transported.

product production have been designed.
Calculation of the material balance on
1 kg of the product, technological calcula-
tions have been carried out, then appro-
priate equipment has been choosed.

In Russian

TpULIATe/IbHbIE a3pOOHbBIe OakTepum, a
TAaK>Ke aHA9POOHBIE OPraHM3MBI [2].
Hekoropble 13 3TUX COeQVHEHUI
IPeACTAB/SAI0T CO0O0J IPORYKTBI IIPU-
ponHoro npoucxoxpenus. Tak, 2-MeTn-
1,2,3,4-XVHONNH  CONEPXKUTCA B MO3re
venmoBeka. Juckoxabpun C, mpencras-
AU cOO0I TMOMMIMKINYECKYIO CY-
CTEMY Ha OCHOBE TE€TPAryJpOXMHOJNHA,
SIBJISIETCST MOPCKMM anKajouzpoMm [3]. du-



z—7
2z

1}7
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HEMMLIVH, KOTOPBIIT IIPefCTaBsAeT COOO0I
HIPUPOJHBINL IPOTMBOOIYXOJIEBbI/l aH-
TUOVMOTHUK, MMeET CIOXKHYIO CTPYKTYPY,
MOCTPOEHHYIO Ha OCHOBE TeTPaTruipOXu-
HOJIHOBOJL cucTeMsl [4, 5]. 2,4,6-Tpusa-
MEIIeHHBIl TeTParuipOXMHONNH 1, BBI-
[eJIeHHbII U3 TPOMUYECKOTO PaCTeHNs
Martinella iquitosensis (cemeiicTBo 6ur-
HOHIEBBIE), IPOSIBJISIET aKTMBHOCTDh KaK
AQHTAroHUCT QuUsMonornuecku u dapma-
KOJIOTMYECKM aKTUBHOTO IIEITHU/IA, CHI-
JKAIOI[Ero KPOBSIHOE JTaBIIeHIe, OpaIuKu-
HuHa [6].

MHO>XXeCTBO OTHOCUTENIBHO IPOCTBIX
CUHTETUYECKUX 1,2,3,4-TeTparugpo-
XMHO/IMHOB Y)Xe VICHO/Nb3yeTcs WIN Te-
CTMpYeTCs B KadecTBe MHMOTEHIVaTbHbBIX
JIeKapCTBEHHBIX cpefcTB. Cpeny HUX HaM-

HO,C

6o7ee XOpOIIO M3BECTHbI OKCAMHUXMH
2, mycrosomuyy [7], HukanHompon 3,
a TaKk)Ke HOBBIII aHTMOMOTVK BYPAHTMMU-
uuH 4 (8, 9].

Onun u3 Haubonee 3¢deKTUBHBIX
CUHTeTVNYECKNMX IIyTell MOMyIeHMs TaKIX
CUCTeM TMpefcTaB/sieT coboit TpexcTa-
OMIHYI0 IIOCTeNOBATeNIbHOCTh JICXOLS
U3 0pmMo-3aMeleHHBIX OeH3aIbIernaoB,
BK/TIOYAIOLIYI0 LMKIN3ALNIO OPrio-BU-
HWIAMATKIWIAHWINHOB 10 MeXaHU3MY
mpem-aMuHo 3¢ dexra.

ITenbio paboThI siB/sIeTCs pa3paboT-
Ka MeTOJIa CHHTe3a IPOU3BOJHOTO TeTpa-
TUPOXMHONMMHA C UCTIONIb30BAHMEM I~
K/IM3aLi, IpOTEeKAoIell 10 MeXaHU3MY
mpem-aMuHO3 b deKTa.

MeToauka nposefeHns nabopaTopHoro cuHTesa

CuHTe3 2-MUPPOIUAUH-1-MI-6eH-
samppgerngoB 5. K pactBopy 1,0 mn
(9,49 mmonp) 2-dropbeHsanbierna B
8,0 mn IM®A pob6apngior 9,88 MMOIb
pankuiamuaa u 1,38 1 (9,88 mMmonib)
Kunarar na r1miepumHOBOI
6ane npu temueparype 150 °C B TeueHne
20 4. OKOHuaHMe peaxkLuu OIpemens-
for npu nomomu TCX. [lanee peaxuu-
OHHYIO MacCy OXJIaXJaloT JO KOMHAarT-
HOJI TeMIleparypbl, KOOAaBIAIT 75 MI
BOZIbl U TIPOAYKT O9KCTParupymoT 3TH-

ImoTamia.

naneratoM (360 Mmn). O6benyHeHHBIN
OpPTaHMYECKUII 9KCTPAKT IIPOMBIBAIOT
pactBopoM xopucroro amMmonwus. Op-
TaHMYecKnit cmoit cymrar Hajg MgSO,,
pacTBOpUTEIb YIApUBAIOT IIOf BaKyy-
moM. Brixop 1,54 1 (93 %). Kopuunesoe
macno. Cnextp AMP 'H (IMCO-d),
o, m. 1. (J, Tx): 10.01 (1H, c., CHO), 7.61
(1H, 1. 1. ], = 8.0, ],= 7.2, ArH), 7.35-7.29
(1H, m., ArH), 6.89 (1H, 1., ] = 8.0, ArH),
6.75 (1H, 7., J, = J, = 7.2, ArH), 3.33-3.30
(4H, m., 2CH.), 1.99-1.96 (4H, m., 2CH,).

227



Haitneno, %: N 7.5. CHHBNO. Brruncre-
HO, %: N 7.99.

Cunres (3aS*,4R*)-4-nua-
HOo-1,2,3,3a,4,5-Tekcarugpo-1H-
nuppomno[l,2-a]xuHonnH-4-Kap60THO-
amMmpaa. B peakumoHHBI cocyn 06beMOM
10 MJI TOMeINaT 2-AuaaKuIaMIHOOeH-
sanppernf 5 (0,5 MMoOnb), H-OyTaHONI
(0,25 M) u umanTmoaueramuy (1 3kB.).
PeakI[MOHHBIN COCYJ, 3aKpbIBAIOT CVIJIN-
KOHOBOJT KPBIIIKOJ ¢ TeppopupoBaHHON
CEIITOV ¥ HarpeBaloT B MUKPOBOTHOBOM
peaxTope. ITocme oXmaKHeHUs CXKaThIM
BO3/IyXOM PeaKI[MIOHHYI0 MaccCy IepeMe-
IAI0T B KPYIJIOFOHHYIO Ko7by. PactBo-
PUTD ypanAawoT in vacuo. TBepablit ocTa-
TOK KPUCTAJUIM3YIOT 13 9TaHOJA.

Brixop 0,41 r (79 %). KpacHo-kopuy-
HeBBble KPUCTAIBl. BTOpoit amactepeo-
Mmep B criektpe IMP 'H ne Habmomaercs.
T. mn. - 222-223 °C. Cnextp SIMP 'H
ocHOBHOTO finactepeomepa (IIMCO-d),
8, m. 1. (J, Ty): 1.73-1.85 (1H, m., CH_);

1.88-2.02 (1H, m., CH ); 2.05-2.18 (2H,
m., 2CH, ); 3.18 (1H, 1, ] = 162, 5-CH, );
3.22 (1H, 1. 1, J, = 9.0, J, = 6.2, 1-CH_;
3.47-3.58 (2H, m., 3a-CH,, 5-CH, ); 3.86
(1H, 1. ., ], = 9.0, ], = 5.8, 1-CH, ); 6.57
(1H, n., ] = 8.4, ArH); 6.60 (1H, 1. n., ],
=74, ] = 7.6, ArH); 7.03-7.16 (2H, m,,
2 ArH); 9.19 (1H, c, NH); 10.23 (1H,
¢, NH). Cmekrp SAMP2C (100 MIi,
OIMCO-d,), 8, m. a. (J, Tm): 23.1 (CH,);
29.0 (CH,); 39.5 (CH,); 47.9 (C-5); 53.3
(C-4); 63.6 (C-3a); 111.7 (CH Ar); 116.2
(CH Ar); 117.8 (C Ar); 118.3 (C Ar); 128.4
(CH Ar); 129.1 (CH Ar); 142.8 (CSNH,);
200.4 (CN). MK-cmektp, v, cm’: 7525
1370; 1418; 1456; 1602; 1632 (C=S); 2237
(CN); 2854; 3148; 3271; 3373. Macc-
cnextp (Y, 70 aB), m/z (I, %): 257
[M]* (43); 224 (10); 197 (22); 196 (27);
195 (100); 168 (8); 140 (8); 130 (12); 128
(10); 60 (8). Haitmeno, %: C 64.8; H 6.0; N
16.1. CMH N.S. Boruncneno, %: C 65.34;

157 °3

H 5.87; N 16.33.

XapakTepucTuka rotoBoro npogykra

Haumenosanue npodyxma: 4-1uaHo-
1,2,3,3a,4,5-rexcarugponupposno|1,2-a]
XMHOMMH-4-THoKapOokcamug. Moreky-
nApHas Macca: 257,355 r/Moib.

CmpyxkmypHas popmyna:
S NH,
=N
N

Xapaxmepucmuka ucxooHozo o6pas-
ua:

CraHpapTHBI 06paser] yTBepXKaaeT-
Cs1 B yCTAaHOBJIEHHOM ITOPSIJKe.

CraHpapTHBI 00pasel] MOAIEKNUT 3a-
MeHe BHOBb IIPUTOTOB/IEHHBIM I yTBEP3K-
IeHHBIM Yepes 6 MeCsILIeB.
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Cpox peiicTBuA, €ro IpojjieHue I
XpaHeHMe CTaH[JapTHOro obpasiia ycra-
HaB/IMBaeTCA B COOTBeTCTBUMM C VIH-
CTPYKI[Veli 0 0TOOPY, UCIIBITAHNIO, yT-
BEPK/IEHII0, XPAaHEHNIO U PACXOIOBAHIIO
CTaHJAPTHBIX 006PA3I[0B, YTBEPKIECHHBIX
B YCTaHOBJIEHHOM IOPAJIKE.

Ta6muna 1
XapaKTepHUCTIKA TEXHNYECKOTO PO yKTa
Haumenosanue
Hopma
MoKas3aTens

IMopomok
1. Buemnmii Bupg KOPMYHEBOTO

1BeTa

2.
Conepxarne He 6omee 1,0 %

npuMecen

3. Temmepatypa 223 °C
IUTaB/ICHMS

4. PacTBOpUMOCTD C,H,OH CHCI,




CraHmapTHEIH 00pa3er XpaHHUTCS B
TePMETHYHO 3aKPLITON Tape B CYXOM 3a-
temHeHHOM MecTe rpu 0-20 °C.

XapakTepuCTUKa CHIPbSI U MaTepua-
JIOB IpKaHa B Tabm. 1-2.

Tabnuua 2
XapaKTepUCTHKA CBIPbA Y MaTepUaIoB
TI'OCT, OCT,
pernmaMeHT u IToxasarenn,
Copt unun
HammeHoBaHMe | MeTOmMKa Ha ATV o6s3aTenbHbIE 1A IIpumevanusa
MOJTOTOBKY PTHKY. NPOBEPKN
CBIPbA
1. Iuppomuans- W3 xpanunnia
- Peakr. MaccoBas gonsa > 85 %
6eH3aIbIerny Xp-1
2.2- -
[aHo - Peaxr. Maccosas mons > 60 % Co ckmama
THOALleTAMMUJT
3. H-Oy TUIIOBBII TOCT 6006-78 | Pacrs., 1. MaCCOBaﬂo,uonﬂ >99,5% | V3 xpanunuiia
CIMpT T =117°C Xp-2
4. i I'OCT 18300- n
OTHIOBBIN PactB., u. | MaccoBas nons > 96 % 8 Xparinina
CoupT 87 Xp-11

Cragum n xuMn3M npouecca

1. Ilonyyenne 4-umano-1,2,3,3a,4,5-
rekcarugponuppono[l,2-a]xuHonuH-
4-Tokapbokcammpa:

2. OubTpalya ¥ IPOMBIBKA.

3. CyuIka IpopyKTa.

4. Tlepexpucrammmsanns OIpOgyKTa B
9TaHOJIE.

5. OuibTpanya 1 IPOMBIBKA.

6. CyIIka MpomyKTa.

TexHonornyeckas cxema IpUBeleHa
Ha puc. 1.

CxeMa MaTepuanbHBIX IIOTOKOB ITOKa-
3aHa Ha puc. 2.

OcHOBHbBIE KOHTPO/IbHBIE TOUKY TIPO-
M3BOZCTBA IIPUBENEHDI B TAOT. 3.

0O S NH,
|
S
T JJ\///N £.ch N
BuOH

M.m. 175 M.m. 100 M.m. 257

OpMO-TIMPPONMANHOEH3A/IBIETH],  LIMAHTHOALeTAMU FeKCaruApOXIHONH-
kapboTnoamup

OnucaHue cTaguii TEXHONOrMHYECKOro npouecca

IToaroToBKa 06OPYHOBAHNA U CBIPbST
Ilepen HauamoM IPOM3BOJCTBEHHBIX
paboT OCYILIECTB/SIOT IJIAHOBO-IIPEy-
IpeNTeNbHbII PEMOHT BCero 060pymo-
BaHIA, MPOBEPSAIOT €r0 TepMeTUYHOCTDb

U HafI©KHOCTD 3a3eMJICHM S, TIPOU3BOJAT
perynupoBKy BecoB. KoHTpormo noasep-
raotcst Bce mpubopst KUIInA, mynsrst
yIIpaB/ieHus, 06CIyXUBaoLIe TEXHOTIO-
TMYecKuil mpolecc. ANmnaparhl TIaTesNb-
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QUAHOI
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11B/A coggaral

" Xp-1 %

<3

<
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Topanii paccdin
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Yea0BHbIC 0003HAYCHHS
s
N

$u1|uﬂ ©KaTOro a3oTa

rHenperpauTens

T BOSIYTIROM

XBrouurit paccon

)

dprmurpar gy 1§

59

EXOH co ciy

Taa perenepammio

K akyym macocy
eay )
J—
pistpar 5 C6-16
@ (=]
aga mmsTpar ||—1
<77 <
Xp-11%/ €616 %
- _—"

Twa perencpamno

Puc. 1. IlpuHnunmanbHas anmnapaTypHas cxeMa IIpoM3BOACTBa 4-11naHo-1,2,3,3a,4,5-
rexcaruzipornnppono|1,2-a]xunonun-4-ruoxkapbokcamma

Tabmuma 3
OCHOBHBI€ TEXHOTIOTMYeCKNe IapaMeTpbl
HaumenoBanne | KonTponupyembiit Mertopn
Konrponbhas
rouKa obbekTa TapameTp Hopmatus U CPENCTBO
KOHTPONA VI pa3MEPHOCTD KOHTPOIA
PactBop
PacrBopumocTb IMonnoe pacrso-
KT1 THOAMMJA BusyanbHo
THOAMMUJIA peHue BelecTsa
B H-OyTaHOTE
OT1cyTcTBHE B
Peakimonnas TlonHoTa MIPOXOXK- -pe MCXOTHBIX
KT 2 a b b-p A TCX
Macca IeHWUsA peaKkuyn THOAMUJIA U
anpperuga u I'T
ONeKTPOKOHIYK-
Copepskanne TOMETPUIECKII
KT 3 ITacra P o He 6omee 0,3 P
Braru, % MeTOJ] u3Mepe-
HUS BTAYKHOCTH
PactBop npo- PactBOopumocTth IlonHoe pacTBO-
KT 4 pop p P BusyanbHo
AYKTa B 9TAHOJE | TMOKapOOKcaMufia | peHie BelecTBa
ONeKTPOKOHIYK-
Copgep:xaHue TOMETPUIECKI
KT 5 ITacra p o He 6omee 0,3 P
Braru, % MeTOf] u3Mepe-
HIS BTAYKHOCTH
CriekTpockonus
. CopepxaHue 'H AMP, macc-
Tosapwnbrit
KT 6 OCHOBHOTI'O He menee 99 CIEKTPOMETpu,
PO YKT o .
BelecTBa, % 371EMEHTHBIN
aHaau3
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HO IIPOMBIBAIOT BOJON, CyIIaT, IPOBe-
PAIOT UCIIPaBHOCTb PabOThI MeLIaIKu U
npuBofa. B Tabm. 4-8 npuBemeHbl NCXO/-
HbI€e JJaHHBIE [JI IPOM3BOJICTBA.

IIpoulecc HauMHAIOT C IOJATOTOBKM
ChIpbsi ¥ 060pyRoBaHus K pabore. Coipbe
[IPOBEPAIOT Ha HEOOXOMMble Ka4eCTBEH-
Hble ITI0Ka3aTeNN: IOJIMHHOCTD, COfep-
JKaHue OCHOBHOro BemiectBa. Ob6opyzno-
BaHl€ IIPOBEPAIOT Ha YMCTOTY, CyXOCTb,
repMeTUYHOCTb. MaTepuasnbHble OamaH-
Cbl y3710B 1-4 npuBeneHs! B Tabm. 9-17.

TII 1. Ilonyuenue muoxapbokcamuoa

IIpenBapurenbHO XPpaHWUINIIA
Xp-1, Xp-2 n Xp-11 3anonHA©0T OUppo-
NMUANHOEH3aMbAEINAOM, H-OYTaHOTIOM 1
9TAHO/IOM, COOTBETCTBEHHO. B OyHKep
mHekoBoro numrarensa II-3 sarpyskaror
LMaHOALleTTHOaAMU/I.

B mepHuK M-5 ¢ MOMOLIBIO CXKATOTO
asora 13 xpaHmmuia Xp-1 nmopair OeH-
sanpperny. V3 xpanmwmma Xp-2 ¢ 1o-
MOILIBI0 CKAaTOTO a3oTa B MepHuMK M-6
HOfaoT H-OyTaHON. B 4mcThil U mpose-

Gus
G wbyranona
G armmren| Ve |
5 Xumuueckas
SR
peaxist
Gpm. | M
G Vaen 2 G gumpama
n-GyTanona >
———»  QuisTpanus u G noreps
I[IPOMBIBKa
G mactei| T2
G eryunx sewecrn
| —
V3exn 3 Cymka G oo,
Byrauo.
G ocan.| M3
G sramona Vaen 4 G orepu
— ——»
IMepexprcTaim3ans
G mactel | Mg
G Vien s G gumpans
ranana P ——
Qunprpata H |G yoreps
POMBIBKa
Gocan. | Ns

G noreps
V3en 6 Cymka | G jeryun semecrn
| penym el

G Hpﬂ:l-l s

TOBAPHBIH NPOIYKT

Dranon na
NePEKPHCTAILIH3ALHNIO
————|

Tabnuua 4

YcnoBHble COKpaleHm:A

IMupponuanHOeH3aIbAET U], ITIBA
HuanTnmonerammy TA
byTanon b
OTaHoN S)
Tuokap6okcamup, TKA
Tabmuma 5

VicxonHble jaHHBIE /1A pacyeTa

Cocmas mexHuueckozo IIBA

TTIBA uuctorit 0,98
Bopbl B TEXHMYECKOM IIPOAIYKTE 0,01
[Ipoune npumecn 0,01
Cocmas mextuueckoeo TA
TA ancreiin 0,99
[Ipoune npumecu 0,01
Cocmas mexHuueckozo TKA
TKA 4ucTsrit 0,995
Boppsr 0,001
IIpoune npumecu 0,004

TIupponsin-

InanoTHOALETAMHT

Genzanbierni Byranon

TII-1 Honyuenne
TeKCaruIpOXHHOIHHO
THOKapBokcaMHa

|

i Ha npombieky | TTI-2 GumpTpanms n
Y
MPOMBIBKA MPOTYKTa

TII-3 Cyuika
NPOLYKTA

Dunprpar
—

Jletyune BemecTsa

TPOTYKTa

TTI-4 TlepekpucTanTH3ama

TII-5 ®unbTpamms
NPOIYKTa
TII-6 Cymrka
TPOIYKTa

TOTOBBIH MPOIYKT

DuniTpar

Jleryune seuiectna

Puc. 2. CxeMa—rpad) " MaTepuraabHbI€ IIOTOKU TEXHOIOTMYIECKOTO ITpoLecca
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Tabnuma 6
Boixopp! 1o cragusam

TII 1 Xumudeckas peakijyus n,=0,89
TII 2 OGunerpanys u n,=0,87
IIPOMBIBKA

TII 3 Cymika n,= 0,85
TII 4 TlepexpucTammsanus n,= 0,99
TII 5 @unbTpanyua u n,= 0,87
IIPOMBIBKA

TII 6 Cymika n,= 091
O61uit BHIXOT, >n = 0,65

peHHbI peakTop P-4 u3 mepHuka M-6 ¢
CMBAIOT OYTAHOJ, BKIIOYAIOT MELIANKY,
3aTeM CaMOTEKOM 3arpy’kaioT OeHsayb-
nerup u3 M-5. ITocne nmogaun cnupra u
6ensanperuaa mHekom I1-3 B peakTop
nojamT Tuoamum. Ilo OKOHYaHUM 3a-
TPY3KM THOAMKJja OTKIIOYAIOT IIHEKO-

Tabmma 7
MoJbHbIE MAaCChI PEATEeHTOB
U IPOAYKTOB peaKIyu

meA | TA | B 5 | TKA

17523 | 100,14 | 74,12 | 46,07 | 257,36

Tabmuma 8
MarepuanpHblit 6anaHc IO y371aM
3arpyska
CpIpbs, B T. 4. g y
[MupponuanubeH3anbaernia 1,0 | 0,980
Tuoamuma 1,0 | 0,985
H-OyTaHOIa 0,5 | 0,97
Sra”ona 0,6 | 0,97

BbIIl MUTATENb, T€pMETNYIHO 3aKpbIBAIOT
JIIOK, OTKY/Ia II0AaBa/IOCh ChIPbE.

ITocne 3arpyskm MCXOJHBIX BEIIECTB
peakTOp IIOTHOCTBIO TE€PMETU3NPYIOT,

Tabmuua 9
MartepuanbHbiii 6ananc ysma 1
3ATPYXEHO ITIOJIYYEHO
g : g | & B 2 e ®
g g ° $ & ) : £
S§ § = N = © = = hd
= w =3 2 B = w =
= O g ¥ S g = g 2 =
g £ 53| 8| 8 =2 23 8| 8
a2 ] Q Q S 9 & 9 Q Q
Z 5 c & s s &K s g s s
O B 2| = = = o & = =
L. [upporu- Peakimonnas
IVHOEH3aIbIern, 100,0 | 1,037 1 100,0 | 3,021
Macca, B TOM YUCIIe:
B TOM 4YuCJIe:
TIBA 100 % 97,975 1,016 | TKA 56,5 1,708
Bopma 0,964 0,010 | I[IBA ocT 3,7 0,112
IIpumecn 1,061 0,011 | TA ocr 55 0,165
2. Tuoamuy, 100,0 | 0,985 B 100% 32,1 0,970
B TOM YUCJI€:
TA 100 % 98,477 0,970 | Boma 1,3 0,040
IIpumecn 1,523 0,015 | [Ipumecn 0,9 0,026
3. Byranon, 100,0 | 1,000
B TOM YUCJI€:
b 100 % 97,000 0,970
Bopa 3,000 0,030
NUTOIO 3,022 MUTOTO | 100,0 3,021
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OCTaBJIsAsl INIIb OTKPBITBIM KpaH Ha JIU-
HUM, CBSI3BIBAIOLIEN DPEAKTOP C aTMO-
cdepoit (Bospymika). [lamee B pydamky
[IOfIAI0T OCTPBINl Tap, HarpeBasi peakiu-
OHHYI0 cMech fo 115-120 °C u Bbifiep-
JKUBAIOT TP BKIKOYEHHON MeIIANKe B
TeyeHne 6 4. TermmoobMenuuxk T-7 obec-
[eYnBaeT KOHJEHCAI[MI0 PaCTBOPUTENs

Ta6bmmma 10
JononuuTenbHbIE MCXOJHDIE JAHHDIE

Cocmas ocadka nocrne npomwsxu

OcajioK, BT. 4. y
100 % TKA 0,988
BOJIBI B OCajiKe 0,01
IIpUMECH B OCafiKe 0,002

Cocmas mamounozo pacmeopa b

IIpM HarpeBaHMM peaKIMOHHON cMecu B PacTtBop, BT. 4. y
Te4eHMe BCeil CTagul XMMIIECKOI peak- 100 % b 0,942
uyn. Io nctedyeHun 6 4 mpexpaiaoT Io- BOJBI B PacTBOpE 0,008
lady Iapa M OXJIXK/IAIOT PEAKIMOHHYI  mpuMecy B pacTBOpe 0,05
CMeCh XOJIOJIHOM BOJOI, IOJaBaeMoil B
Tabmuma 11
MarepuanbHblit 6anaHc y3aa 2
3ATPY>XEHO ITOJIYYEHO
= =
=X = 2 | 2 = = 2 | 2
= >< = A 5 = 7 =
=g : | & = Sz s | £ =
2E g5 8| 8 g8 59| ¢ g
o = 9 Q Q °o 92 = 9 Q Q
2 8 o g s < &E o g S ot
O E o | = = (=] o2 | = =
1. PeakionHas
macca, 100,00 | 3,021 1. Ocagor, 100,00 | 1,504
B TOM YNCJIE:
B TOM 4UCIIE:
TKA 56,538 1,708 | TKA 98,80 1,486
Bopa 1,324 0,040 | Boma 1,00 0,015
b 100 % 32,109 0,970 | Ilpumecn 0,20 0,003
2. MaTo4HbBII
[Ipumecn 10,030 0,303 | pacTBOD, 100,00 | 1,030
B TOM 4YuCJIE:
2. b Ha mpoMbIBKYy 0,854 b 100 % 94,20 0,970
Bopga 0,80 0,008
IIpumecn 5,00 0,051
3. Gwstpar, 100,00 | 1,117
B TOM 4YuCJIE:
b 100 % 76,45 0,854
Boma 1,52 0,017
IIpumecn 22,02 0,246
4. ITotepn 0,222
nTOoro 3,875 UTOro 3,873
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pybauiky. Jamee mepesaoT CyCIleH3NIo B 10T B MepHuK M-6 H-6yranon. Ilocme
LeHTpUYTY A1 OTHENIeHUA OCaKa. 3TOrO B aBTOMAaTM3MPOBaHHYIO LIEHTPU-
TII 2. Qunempayus u npomvLeKa ¢yry c BepxHeil BbIrpy3Koit ocazka 11-8
IIpegBapuTtenbHO M3  XpaHWIMILA  TIPVHMMAIOT CYCHEH3MIO M3 peakTopa
Xp-2 ¢ IOMOIBI0 CKATOro a30Ta moja- P-4, TBepayio ¢pasy oTGUIBTPOBIBAIOT 1

Tabmuma 12
MarepuanbHblit 6ananc y3iaa 3
3ATPYXEHO IIOJIYYEHO
g o g °
= - =
3 T » a = I
A s~ | 9 E . s~ | o E
5 E é S | o « gl S é g = « ol
2 4 o < 31 O X S o < Q O X
£5¢ 5218 |83 2.8 52| 8 g3
O = E OxR | = E|=E= = S E oxR |=E| ==
1. s 1. TKA i,
Ocapox 100,00 | 1,504 cyxon 100,00 | 1,273
B TOM 4ICJIE: B TOM 4YlCJIE:
TKA 98,80 1,486 | TKA 99,74 1,2694
Bopa 1,00 0,015 | Boga 0,10 0,0013
IIpumecn 0,16 0,0021
2. Jletyuue, 100,00 | 0,015
B TOM 4YMCJIE:
IIpumecn 0,20 0,003 Bora 93,81 00138
IIpumecn 6,19 0,0009
3. Ilotepn 0,223
NUTOTO 1,504 UTOTO 1,505
Tabmuma 13
MarepuanbHbiii 6ananc ysna 4
3ATPYXEHO ITOJIYYEHO
= - T
= ] 5 2 T IS
5 s = = s =
3 . E 2 S E < i* =3 2 3 2 g E < i‘
Ep ¥ c2]8 | g3 g2 g2 3 g g
| O & ST | E = S 3 =~ E o S S o s 3
O E E ox |= 2| == = o £ ox| =8| =273
1. TKA cyxoi1, 100,00 | 1,273 1. Cycnensunu, 100,00 | 1,263
B TOM YUCJIE: B TOM YUCJIE:
TKA 99,74 1,2694 | TKA 100% 99,73 1,2601
Bopa 0,10 0,0013 | Bona 0,10 0,0013
ITpumecnu 0,16 0,0021 | Ilpumecn 0,17 0,0021
2. 9 TEXHUYECKOTO, 0.785 2. D TeXHUYECKUIA, 100,00 | 0,785
B TOM YUCJIE: B TOM YHCJIE:
2100 % 0,761 |2 100 % 96,943 0,7610
Bopa 3,057 0,0240
Bopa 0,024
3. Ilorepn 0,0096
NUTOTO 2,058 NTOTO 2,058
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MPOMBIBAIOT MMHMMATIbHBIM KOMAMYECT-  IepefaloT B cymmnky C-10. OumbTpat
BOM XOJIOFHOTO CIIMPTA, TOZaBaeMbIM U3  (H-OYTHIOBBIIL ClMpPT) COOMPAIOT B cOOP-
MepHuuka M-6. IToce mpombIBKM ocafok  Huke CO-9 u IepefaioT Ha pereHepanmio.

Tabnmuua 14
JomomHuTeTbHbIE KUICXOTHbIE TaHHbBIE
Cocmas ocadka nocne npomvL8Ku
Ocajmoxk, B T. 4. Y
100 % TKA 0,995
BOZIBI B OCajiKe 0,003
IIPMMECH B OCafiKe 0,002
Cocmas mamourozo pacmeopa b
PactBoOp, B T. u. Y
100 % 9 0,994
BOJbl B pacTBOpe 0,002
IIpuMecCeil B pacTBOpe 0,004
Tabmmma 15
MarepuanbHblii 6ananc ysna 5
3ATPYXEHO ITOJIYYEHO
. : | Z : |
spf | 22|% | EBZ| EF¢ | E2@ |&8
SEE Se|=g| =S SR S=|sg| =82
;g{fi;ﬁtm 100,00 | 1,263 i‘ys}f::“o"’ BTOM 1 100,00 | 1,102
TKA 100 % 99,73 1,2601 | TKA 99,50 1,0962
Bopa 0,10 0,0013 | Boma 0,33 0,0036
ITpumecu 0,17 0,0021 | ITpumecu 0,20 0,0022
2. D TeXHUYECKUIL, 2. Marounbiit
B ToM WiCIe: 100,00 | 0,785 pacTsop, 100,00 | 0,766
B TOM YUCJIe:
9100 % 96,943 0,7610 | 2 100% 99,40 0,7610
Boma 3,057 0,0240 | Bopa 0,20 0,0015
IIpumecu 0,40 0,0031
3. D Ha IPOMBIBKY 0,756 9 100% 97,21 0,7560
Bona 2,64 0,0205
IIpumecu 0,15 0,0012
4. [orepu 0,068
NUTOroO 2,804 NUTOro 2,803
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TII 3. Cywka

Ilocne ¢unsTpoBaHMSA OCANOK BPYyU-
HYyIO BBITPY’KAlOT B ITOJIOYHYIO CYIIUJIKY
C-10. TTacty pa3memiaroT Ha IOJKax, B
CHCTEME CO37Iat0T BakyyM 250 MM pT. CT.
u BHYTpH Tonok mogaroT map 0,4 Mlla.
IIpomoIDKUTENBHOCT CYIIKHA COCTABIIACT
2 9, ipu Temneparype 70 °C. Breicymen-
HBII MPOIYKT OTNPABISAIOT HA TEPEKpH-
CTAJUIM3ALMIO AJIS JallbHEHIIEeH OUUCTKU
OT TIpUMECEH.

TII 4. Ilepexpucmannuzauus

C menbio yBelIMdyeHUs BBIXOAA U JIO-
IIOJTHUTENbHON ~ OYMCTKM  KOHEYHOTO
IPOAYKTa IPOU3BOJLUTCA IIEPEKPUCTANI-
Mu3aluMA ero u3 sTaHona. [lna sToro
IpefiBapUTeIbHO B MepHUK M-15 ¢ 1o-
MOIIBIO CXKATOrO a30Ta M3 XpaHWINIA
Xp-11 moparoT 3TWIOBBIA COUPT. 3aTeM
BK/IIOYAIOT MeEIIAJIKY, IIOMEIAIOT BbICY-
HIeHHbIN ocafok u3 C-10 B peaktop P-12,
U TePMETHYHO 3aKpBIBAIOT JIIOK, 4Yepes3
KOTOPBIII OJaBacsa 0CajoK.

ITocne 3arpysku ocajika peakTop IoJ-
HOCTBIO T€PMETU3UPYIOT, OCTAB/IAA OT-
KPBITHIM KpaH, CBA3bIBAIOLEN DPeaKTop
¢ armocdepoii (Bospymka). B pybamky
peakTopa IoflaeTCs TOPAYMIL paccorl, Ko-
TOPbIJi HarpeBaeT PeaKLMOHHYI0 CMeCh
no 78-80 °C. Harpes npopo/mxaeTcs OKo-
70 15-20 MUH [0 TIOTHOTO PacTBOPEHMS
ocanka B crnupre. Jlanee mpekpamjaior
Mofla4y TOPAYero paccona U OXIaX/aloT
pacTBOp, IofiaBasi B pybalIKy peakropa
P-12 xonopgHyto Boy. OXnaxieHHYyIO Cy-
CIIEH3MIO TIepealoT Ha GUIbTPOBAHIE.

TII 5. Punvmpauus u nPomvLéKa

B aBTOMATM3MPOBAaHHYIO LieHTpUPY-
Iy C BepXHell BBIrpyskoil ocapka II-14
OPMHMMAIOT CYCHEH3MI0O M3 pPeaKkTopa
P-12, tBepayio ¢azy oTGuIbTpOBBIBAIOT
U TIPOMBIBAIOT MUHUMANbHBIM KO/MMYe-
CTBOM CIIMPTA, IOflaBaeMbIM 13 MEPHIUKA
M-15. TTocre GunbTpanum 0cajjoK mnepe-
pator B cyummnky C-17. @umprpar (a11-

Tabmumna 16
MarepuanbHblit 6amaHc y3na 6
3ATPYJKEHO ITOJIYYEHO
= = >
T M A = — I
5 2 $9| & & g 2 o $o| & g
2 B g &g | 8 S 8 =2 E 23| g 8 8
gex 22| g g0 g% c 22| g g0
S = & oxr | =2E| == = ox | =E&| =S
1. Ocapoxk L TKA
’ FIO 100,00 | 1,1021 (ToBapHbIIL), 100,00 | 1,000
B TOM 4NCTIE:
B TOM 4HCJIE:
TKA 99,50 1,0962 | TKA 0,995
Bopa 0,33 0,0036 | Ocrt. Boma 0,001
IIpumecn 0,004
2. Jleryuue, 100,00 | 0,0020
B TOM YUCTIE:
Ipumecn 0,20 0,0022 Boma 65.00 0.0013
IIpumecn 60,00 0,0012
3. Ilorepn 0,100
WUTOTO 1,1021 NTOTO 1,102
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JIOBBIIT CIMPT) COOMpAOT B COOpHUKe
C6-16 1 IepeaoT HA PETeHEPALNIO.

TII 6. Cywixa

IToce ¢uaBTpOBaHUSA OCATOK BpydU-
HYIO BBITPYXAIOT B CYIIMIBHBIA IIKad
C-17. Tlacty pa3memaroT B MOJAOHAX
Ha TOJNKaxX IMmKada, B CHCTEME CO3IAI0T
BakyyM 250 MM pT. CT. ¥ BHYTPb TOJIOK

nonatot map 0,4 Mlla. [Ipomomxurens-
HOCTB CYIIKH COCTaBIISICT 2 U, TIPH TEM-
neparype 70 °C. Jlamee BBICYIICHHBIH
MPOAYKT TPOXOIUT KOHEUHYIO ITPOBEPKY.
[Ipn ymoBIETBOPHUTENBHBIX pPE3yIbTaTax
aHaJM3a MPOAYKT YIMaKOBBIBAIOT U TPaH-
CIIOPTHPYIOT.

Tabmuma 17

BemomocTh-cnenudukanus 060pysoBaHus

Texumueckas XapaKTEepUCTUKA

PeakTopnl

OCT 26-01-1246-75. BuyTpeHHuit o6beM ammapa-
ta — 0,315 ™* VicnonHenme ammapara 0010-1.0,6,
BHyTpeHHMI fuameTp D = 660 Mum, BpicoTa h = 920
MM. BepTukanbHbII anmapaTr ¢ IepeMeNyBaIOLIM
YCTPOICTBOM IpEJHA3HA4YeH NIl MPOBEJEHUS pas-
NMYHBIX TEXHOJOTMYECKUX IIPOLECCOB B >KUKUX
onHOGa3HBIX U MHOroQasHbIX cpefiax. Marepuaib-
HO€ JCIIOJIHEHMe KOpIIyca almapaTa — CTaldb MapKu
12X18H10T B coorBerctBuu ¢ TOCT 5632-72. Ycnos-
HOe u30bITOYHOE [aBieHne B Kopmyce — 0,6 Mlla.
Momnoctb gurarens — 0,6 kBr. [JorrycTrMoe Hapy»-
Hoe pasnenue 0,576 MIla. OcHaleH I71afikoii IpuBap-
Hoit pybarukoii B coorBerctBun ¢ OCT 26-01-984-74,
pamHoI1 Memmankoi MIT101-10-5,74-3/167-A02-41-6

Haume- | Kon-Bo | Marepuan pa-

HOBaHMe | efuHUI] | 6Godeil 30HBI
P-4 1 12X18H10T
P-12 1 12X18H10T

OCT 26-01-1246-75. BHyTpeHHUIT 06beM aIIapaTa —
0,315 m®. Vicionuenne anmapata 0010-1.0,6, BHyTpeH-
Huit uameTp D = 660 MM, Bbicota h = 920 mm. Bepru-
KaJIbHBII1 allllapaT ¢ lepeMeIlNBaIOLIMM YCTPOIICTBOM
IpeHasHayeH /I IPOBeJeHM Pa3/INYHbIX TE€XHO-
JIOTMYECKMX TIPOIECCOB B JKMUAKMX OFHO(A3HBIX U
MHOro(asHbIX cpefax. MarepuanbHOe MCIIOTHEHIE
KopIryca anmapara — craab mapku 12X18H10T B co-
orserctsuu ¢ TOCT 5632-72. YcrmoBHOe 30BITOUHOE
masnenue B xopmyce — 0,6 MIla. MomnocTs Bura-
tensa - 0,6 kBT. [JonmycTumoe Hapy>KHOe HaBJIeHME —
0,576 MIla. OcHaleH IIafjKo¥i IpUBAapHOI pybai-
ko1t B coorBercTBuu ¢ OCT 26-01-984-74, pamHoI
memrasnkoi MII01-10-5,74-3/167-A02-41-6
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Texuuueckas XapaKTepUCTUKa

Mepuuxu

12X18H10T

T'OCT 9931-79. O6o03nauenne B391-1-1-0,6. Homu-
HaJIbHBIN 00beM — 0,040 M. BepTuxanbHbII IeTbHOC-
BapHbIIl aNmapar ¢ 3/UIMNTUYECKUMIU JHUIaMK. [n-
ametp ammapara D = 400 mm, h = 400 mm. [Tnomans
BHYTpeHHel1 moBepxHoctu — 0,59 M2, [IpegHasHaueHbI
IJ1A TpueMa, XpaHeHNUA U BbIJa4Yy KMIKUX U Ta300-
6pasubix cpen. JaBmenne B anmapate — 0,6 MITa. Boi-
Jada >KMIKUX CpeJi OCYILECTB/IACTCA CAMOTEKOM

12X18H10T

T'OCT 9931-79. O603nauenne B391-1-1-0,6. Homu-
Ha/IbHBIN 00beM — 0,040 M. BepTuxanbHbII IeTbHOC-
BApHbIIl aNmapar ¢ 3/UIMNTUYECKUMIU JHUIaMK. [n-
ametp ammapara D = 400 mm, h = 400 mm. [Tnomanp
BHYTpeHHel1 moBepxHocty — 0,59 M2, [IpegHasHaueHbI
I TpueMa, XpaHeHMsS M BbIJauy >KUOKUX M Tas3o-
obpasubIx cpep. HaBnenue B ammapare — 0,6 MIla.
Boiiaua )KMAKUX Cpef OCYLeCTBIACTCA CAMOTEKOM

12X18H10T

T'OCT 9931-79. O603nauenne B391-1-1-0,6. Homu-
HaJIbHBIN 00beM — 0,040 M. BepTuxanbHbII IeTbHOC-
BapHbIIl aNnapar ¢ 3/UIMNTUYECKUMIU JHUIaMN. [n-
ametp ammapara D = 400 mm, h = 400 mm. [Tnomans
BHYTpeHHel1 moBepxHocty — 0,59 M2, IIpegHasHaueHbI
I/ IpyeMa, XpaHeHNUA U BbIJa4Yy KMIKUX U Ta300-
6pasubix cpen. JaBmenne B anmapate — 0,6 MITa. Boi-
Tada KUIKNX CPel, OCYIIECTBIAETCA CAMOTEKOM

Xpanunnia

Xp-1

12X18H10T

T'OCT 9931-79, o6o3nauenre '931-1-0,063-0,6. To-
PU3OHTA/IbHBIN alIapaT ¢ [BYMsA 3/IMICOMHBIMU
panmaMu. IlpenHasHadeH [ mpueMa, XpaHeHUsA 1
BBIIAUM SKUJIKUX Y Ta3000pas3HBIX Cpel MpU YCIOB-
HOM pfasyieHyy B anmnapare 0,6 MIla. [Ilnamerp amnma-
para D = 400 MM, h = 550 mm. ITnomasp BHyTpeHHeI!
nosepxHocTy — 0,78 M>. BbImava >Kupgkux cpep ocy-
IIeCTB/IAAETCS TepefjaBlIuBaHIeM CKAaTbIM BO3YyXOM,
TEXHOJIOIMY€ECKNM MM MHEPTHBIM I'a30M

Xp-2
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12X18H10T

TOCT 9931-79, obosHauenne '931-1-0,10-0,6. To-
PM3OHTA/IbHBIN anmapar C ABYMA 3JUIMICOMAHBIMM
paumamy. IlpenHasHaden f1sa npuema, XpaHeHUA U
BBIIAYV SKMJKUX M Ta3000pasHBIX Cpef MpU YCIOB-
HOM faBneHun B anmnapare 0,6 MIla. Ilnamerp anma-
para D = 400 mm, h = 850 mm. ITnomans BHyTpeHHe
HmoBepxXHOCTY — 1,15 M” BbIgada >KUAKUX cpef oCy-
LIeCTB/IAETCA IepefaB/IMBaHMeM CXKAaTbIM BO3JYXOM,
TEXHOJIOTMYECKIM M/ MHEPTHBIM Ta30M
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Xp-11

12X18H10T

T'OCT 9931-79, o6o3Havenne '931-1-0,063-0,6. [o-
PM3OHTAJIBHBIN amIlapaT ¢ ABYMS 3/UIMICOMIHBIMU
pHumamy. IlpenHasHaden A/ npueMa, XpaHeHUs U
BBIJIQUM SKMUAKUX U Ta3000pasHBIX Cpel NpK YCTIOB-
HOM fasneHun B anmapare 0,6 MIla. [Imamerp amnma-
para D =400 mm, h = 550 mm. IT1ommap BHY TpeHHEI!
nosepxHocTy — 0,78 M”. BbIada >kupkux cpep ocy-
IIeCTB/IAETCSA TepefjaBlINBaHIeM CKAaThIM BO3LYXOM,
TeXHO/IOTMYECKUM WM/IV MHEPTHBIM Ta30M

CoopHukn

C6-9

12X18H10T

I'OCT 9931-79, o6o3navenne 'KK1-1-1,60-0,07. To-
PM3OHTA/IbHBI 11€/IbHOCBAPHBIN aIlllapaT C KOHMYe-
CKMMU HeOTOOPTOBaHHBIMM AHuIamu. HommHaib-
Helit 06bem — 1,60 m>. [IpegHasHaveH A mpueMa,
XPaHEeHNUs ¥ BBIAYY XXUJKUX U ra3000pasHbIX Cper
npu pabouem fasriennn He 6onee 0,07 MITa. [Juametp
anmapara D = 1000 mm, h = 2150 mm. [Tnomaznp BHY-
TpeHHell MOBePXHOCTH — 7,34 M?

Co6-16

12X18H10T

I'OCT 9931-79, o6osnavenne 'KK1-1-1,25-0,07. To-
PM3OHTA/IbHBI 11€/IbHOCBAPHBIN aIlllapaT C KOHMYe-
CKMMI HeOTOOpPTOBaHHBIMM AHuIamu. HommHaib-
Helit 06bem — 1,60 m>. [IpegHasHaveH A mpueMa,
XPpaHEeHNUs ¥ BBIAYY XXUIKMUX U ra3000pasHbIX Cper
pu pabouem fasrennn He 6onee 0,07 MITa. [Juametp
ammapata D = 1000 mm, h = 1800 mm. ITnomazns BHy-
TpeHHell IOBEPXHOCTH — 6,25 M~

DwbTpoBaIbHOE 060PYHOBAHIIE

1I-8

12X18H10T

TY 26-01-387-80, ob6osnauenne OIH-633K-01.
IIpenHasHadeHa [ pasfieNeHNs B3PbIBOOMACHBIX
CYCIIEH3UIL CO CpefjHe- ¥ MEIKO3EPHICTONM PacTBOPU-
Mol TBeppoit dasoit. Llenrpudyra repmernsnposaHa,
CO B3PBIBO3ALINIIEHHBIM 3IeKTPO0OOPYAOBaHMEM;
paboTaeT 1O M36BITOYHBIM [aB/IEHNEM VHEPTHOTO
rasza. MougHocTb gBurarens — 18,5 kBt. Yactora Bpa-
weHns Bana — 1455 06/MuH

II-14

12X18H10T

TY 26-01-387-80, o6osnauenne @OIH-633K-01.
[IpennasHadeHa [ pasfeNeHNs B3PBIBOOMACHBIX
CYCIIEH3UII CO CpefjHe- ¥ MEIKO3EPHMCTON PacTBOPU-
Mol TBeppoit dasoit. Llenrpudyra repmernsnposaHa,
CO B3PBIBO3ALINIIEHHBIM 3IEKTPO0OOPYAOBaHMEM;
paboTaeT 1OA M36BITOYHBIM [aB/IEHNEM VHEPTHOTO
rasza. MougHocTb gBurarens — 18,5 kBt. Yactora Bpa-
meHns Bana — 1455 06/MuH
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Haume- | Kon-Bo | Marepuan pa-

. Texuuueckas XapaKTepuUCTUKa
HOBaHNE | €OVHNI] 604ei1 30HbI

CyumibHoe 060pyHoBaHye

OCT 26-01-78-78. 11B4,5-0,63HY-01. Ilonoynas Ba-
KyyMHasl CYLIM/IKA IIPEACTAB/IsAeT COOO0M TOPU30H-
TaJIbHBI LVUIMHAPUYECKMII ammapaT C OFHOW WMIN
C-10 1 BCr3nc3 IByMs HOBOPOTHBIMIU TOPLEBBIMM KpbIIIKaMU. BHy-
TpU KOpITyca ammapaTa CMOHTMPOBAHBI MONKU. AIl-
Iapar MeprofNdecKoro efiCTBUSA C IOJIKaMU IJIOMIA-
Iblo 3arpy3ku 4,5 u 16 m>. O6bem anmapata — 0,63 M°

OCT 26-01-78-78. I1B4,5-0,63HY-01. Ilono4nas Ba-
KyyMHasi CyLIMJIKAa IPefCTaBysieT CoOO0i TOpPM3OH-
TaJIbHBIJ LVUIMHAPUYECKMII aIlllapaT C OFNHOM WIN
C-17 1 BCrt3mc3 IBYMSA IIOBOPOTHBIMI TOPILIEBBIMM KpbIIIKamu. Bry-
TpM KOpITyca almapaTa CMOHTMPOBAHbI IONKU. AIl-
napar IepuofNIeCcKOro IeMICTBMA C TIOIKaMI IJIOLa-
iblo 3arpysku 4,5 u 16 m%. O6bem anmapata — 0,63 m°

3axkniouyeHue

PaspaboTaHo NpOMSBOACTBO 4-ima-  CTBA IPORYKTA. BBIOMHEH pacyeT Ma-
HO-1,2,3,3a,4,5-Tekcarugponnppono[1,2-  TepuanpHOro 6anaHca Ha 1 KT IPOLYKTAa,
a]XMHONMMH-4-THOKapbOKCcaMu/ja. TEXHOJNOTMYECKIe pacyeThl U CAe/IaH BbI-
CocraBnena cxema-rpad M OpuMHUMIN-  6Op 0O6OPYHZOBAHMS.
ajZibHasA alllapaTypHas cXeMa IIPOU3BOJ-
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Yka3saHua pna aBTopoB

1. CTPYKTYPA NYB/IUKALMIA

Temmar CTaTb¥ MOXKHO HAMiTM IO  CChIIKE:
http://www.rsc.org/Publishing/Journals/guidelines/
AuthorGuidelines/AuthoringTools/Templates/index.asp

1.1. ITonuble craThby

[Ty6nukanmsa Ho/mKHa OBITH HAIMCAHA CKATo, TIIA-
TeIbHO OTPeJaKTHPOBAHA ABTOPAMM, JO/DKHA BK/IIOYATh
BCe HeOoOXOMMbIe YacTH, a TaKXKe OBITh JIETKO BOCIIPH-
HMMAeMOii, @ Pe3y/IbTaTbl UCCIeJOBAHNIl — CHO HOHM-
MaeMBl ¥ BOCIIPOU3BOLUMBI.

JKypnan spnAerca ABYASBIMHBIM (PYCCKMM M aH-
IIUCKMM). ABTOPBI MOTYT IPKCBIIATh CTAThIO TOTBKO
Ha OJIHOM sI3bIKe, KPOMe HeKOTOPbIX IyHKTOB, yKa3aH-
HBIX HIDKe. Pefakuys GepeT Ha cebs 005A3aTe/IbCTBO Tie-
peBecT Ballly CTaThio Ha Apyroit sAsbik. OIvrara 3a my-
6/1KaLIo cTaTby He Gepercs. Bee crarby my6nmKyorcst
6eCIIaTHO, TTOCTIe HAYYHOTO PElleH3UPOBAHNAL.

1.1.1. 3aznasue cmamou

TekcT pyKONMCHM HAuMHAETCSA C 3aI7IaBMUA CTaTbl,
KOTOpOE JIO/DKHO MAKCUMAajIbHO IIPVBJIEKATh BHUMaHIUE
YyTaTesIs, IIO/THO Y TOYHO OIVICBIBASA COIEP)KAaHME CTATbI,
HO B TO )K€ BpeMsi ObITb KOPOTKUM 1 ICHBIM. [IIiTe/IbHbIE
cucTeMaTnyecKue Ha3BaHMUA U CTIO)KHbIE, MHOTOUMCTICH-
Hble XyuMudeckue GopMysbl crefyeT usberarb, Ifie 9TO
BO3MOXKHO. CriefiyeT Taioke nsberarb cokpamennuit. Ecmm
myO/MIMKaIMA ABIACTCA CEePUITHBIM COOOIIeHMeM, ee 3a-
IJIaBye JOIOMHAETCA CHOCKOU (K MOPAIKOBOMY HOMepy
€000, HAIOLIMM CCBUIKY Ha IPeIBIAYILYI0 PaboTy,
Hanpumep: «Coobuenne 8 cm. 1». CepuiiHble COOOLIEHVs
HyMepyI0TCs apabckumu tmdpamn.

1.1.2. Mimena u dpamunuu asmopos

JIo/KHBI  OBITH TIPEICTAB/IEHBI IOJIHbIE VMeHa
BCeX aBTOPOB CTaThy (B PYCCKON M aHIJIMIICKOI TpaH-
cxkpuniyn). Yoenarb LO/DKHOe BHMMAHNUE, YTOOBI BCe
COTPYIHMKY, y4acTByIOlIMe B paboTe, Te, KTO BHECIN
3HAYNTE/TbHBII BK/IAJ, B MCCIeIOBaHNUE, OBIIN YKa3aHBI B
KauyecTBe COaBTOPOB. I10 IpeicTaBIeHNIo PYKOIMCH aB-
TOP, OTBETCTBEHHBII 32 MEPEINCKY, IIOATBEPKAET TOT
(aKT, 4TO ero COaBTOPbI COITACHINCH Ha ee IyO/mKa-
110, U TPYHMMAET Ha ce6s1 OTBETCTBEHHOCTb 3a TO, YTO-
6bI OBUIN IIPaBUIBHO BK/IIOUEHBI BCe (M TONBKO) aBTOPBL.
ABTOp, OTBETCTBEHHBINl 3a IIEPEMNCKY, MOAIMCBIBACT
JIMLIEH3MIO Ha ABTOPCKIE TIPaBa OT MMEHM BCEX aBTOPOB.

1.1.3. Ipapuueckuii abcmpakm cmamou

Ipaduuecknit pedepar (abcTpakT) MOXKeT BKIIIO-
4aTh IBETHON PUCYHOK (m3oOpaxeHme, rpadmk) (He
6orbiire 8 cM mUpHNHOIL U 4 cM BbicoTOI) 1 20-30 c/10B
TEKCTa, KOTOpbIe OTPAXKAIOT OCHOBHBIE ACIIEKTBI Balllelt
paborsr. Ipadukn KOHKHBI OBITH ACHBIMH, 110 BO3MOX-
HOCTU IIPOCTbIE CXeMaTMYeCKue NUArpaMMbl ¥ CXEMBbI
peakimii HpermoYTUTENIbHbL I U300paXKeHs Kpu-
CTa/UIMYECKUX CTPYKTYp U CIOKHBIX rpadukos. Bce
TIOATINCY Ha PUCYHKe JIO/DKHBI OBITh BBITIOJTHEHbI Ha aH-
ITINIICKOM A3BIKE.

1.1.4. Annomauvus

Kaxpas cTarha [JO/DKHA COIPOBOXAATHCA AHHO-
ranueit (120-250 ¢10B), KpaTKO M SICHO OIVCHIBAFOLIET
OCHOBHBIE 00bEKTbI 1 pe3y/IbTaThl PabOTHI, JO/DKHA [JaTh
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YUTATETI0 SICHOE MOHMMAHMUE TOTO, YTO JOCTUTHYTO B
9ToI1 paboTe. AHHOTALMSA JO/DKHA OBITh HE3aBUCHMON OT
OCHOBHOTO TEKCTA, OJHAKO VIMeHa, Ha3BaHusA u Gopmy-
JIbL COCJII/IHeH]/IIU/I MOFyT COIIPOBOXKIATbCA HOMEpAMI, Ha
KOTOpbIE MMEIOTCA CChIJIKM B OCHOBHOM TEKCT€ CTATbI.
TToxanyiicTa, MMeriTe B BUJY, YTO YUTATEMN BCe OOMb-
11e 1 6O7IbIIIe MCIIOMb3YIOT OUCKOBBIE CI0BA (K/TI0UeBbIe
CI0Ba) /I HAXOXK/JEHNUs JIMTepPaTypbl, OMO3HABaeMble,
Croco6CTByIOLIME OUCKY TEPMUHBI U K/IIOYeBbIE CIIO0-
Ba (TIpeicTaB/IeHbl HA PYCCKOM UM aHITIMIICKOM fA3bIKaX)
JOJI>KHBI 6bITI) BK/IFOYE€HbBI B aHHOTALMIO, ‘-IT061>I Mak-
CUMaIbHO O6/IErdNTh YUTATETIO MOMUCK Balleil CTAaTbIL.
AHHOTAIA He TOKHA COIepPXKaTh SKCIIEPUMEHTaTbHbIe
JaHHbIE, COKPAIIEHVIA Vi CCBUIKY Ha JINTEPATYpY.

1.1.5. Bsederue

B nepBbix a63anjax OCHOBHOTO TeKCTa KPATKO 00-
CY)KZIaeTCsl M3BeCTHAA NUTepaTypHas MHQOPMALUA 110
MCCTIelyeMOMY BOIIPOCY, OOpaljaeTca BHUMaHMe Ha
Ba)KHOCTb 00CY)X/jaeMoil 06/1acTy 3HaHMA B KOHTEKCTE
MHTEPecoB uuTarenell XypHana. [lamee omnpenensiwor-
CAl HEJIOCTATKM M3BECTHBIX METOJOB, KOTOPbIe BaXKHO
yCTpaHI/ITb, n O6p]/ICOBI)IBa€TC${ IIEPCIEKTNBA, OTKpPbI-
BAIOIIAACA B C/IyYae YCIENIHOTO peLIeHus MpobyeM.
Bsezienne TOMKHO ACHO ¥ 9€TKO C COOTBETCTBYIOIIMMI
cchlIKaMy 0603HAYNTD TIPO6/IEMY, Iie/b, aKTyaTbHOCTh
MCCTIeOBAHMA U Iy TH €T0 PelleHNs.

1.1.6. Pesynvmamui u 06cysnoenue

3aTeM crefyeT 06CYANTD 1 0ODACHUTD IOTyYeHHbIE
B paboTe pe3y/mbTaThl, IPOAHATN3NPOBATD OCOOCHHOCTI
CUHTE3a, TPOJIeMOHCTPUPOBATH U 0OCYANTD BO3MOXKHbIE
orpaHnyeHysA. B Tekcre 06061a0TCA U PasbACHAIOTCA
TONBKO Te CIeKTpa/nbHble JaHHblE, KOTOpbIE JICIIONb-
3YI0TCA I TOATBEP)KAEHNUA CTPYKTYPbI HOTyYeHHBIX
coenuHennit. Ilepeyncienne OfHUX U TeX e NAHHBIX B
TeKCTe, TAONMIAX M Ha PUCYHKAX He Jomyckaercs. s
HOBBIX METOJIOB CHHTE3a JKeJaTebHO OOCYAUTh MeXa-
HU3M peakiym. OCHOBHOJ TEKCT CTaTbhyl 3aBepIIAeTCA
KPaTKMMM BBIBOJJAMM, KOTOPbIe He JO/DKHBI MOBTOPATD
AHHOTAINIO.

1.1.7. OxcnepumenmanvHas 4acmo

B mHauvazne sKcnepyMeHTaNbHONM YacTV HPUBOJATCA
Has3BaHMsA NpuOOPOB, Ha KOTOPBIX 3aperucTpupoBa-
Hbl (USMKO-XVIMMYECKNE XaPaKTePUCTUKM BEIECTB,
YKasbIBalOTCA MO0 MCTOYHMKM JCIOb30BAHHBIX He-
TPUBMAJIbHBIX peareHToB (HaIpMUMep, «KOMMepuYecKiue
MperapaTsl, HasBaHue GUPMBI»), 160 JAIOTCS CCBUIKU
Ha MeTOfMKM ¥X monyyerns. Kaxppiit maparpad skcre-
PMMEHTAbHOM 9acTy, ONMCHIBAIOINII MOTyYeHne KOH-
KPETHOTO COEMHEHV, JODKEH COflepKaThb ero IOTHoe
HanMeHoBaHMe 1o HoMmeHknarype UPAC u ero nopsn-
KOBBIIT HOMep. [I71 BceX BIiepBble CMHTE3MPOBAHHbIX CO-
eIMHeHMIT He0OXOIMO NPUBECTU [JOKA3aTeNbCTBA IIPU-
IIVIChIBAEMOTO UMM CTPOE€HMA M [TAaHHbBIC, ITO3BOIAIOLINE
CyauTb 06 MX MHAMBULYAIBHOCTU ¥ CTEIIEHV YMCTOTHL.
JI/1s1 M3BECTHBIX BEIIeCTB, CMHTE3MPOBAHHBIX OITyOHM-
KOBAHHBIM paHee MeTOJIOM, JO/DKHa OBITh IpMBefieHa
CCBIIKA Ha JIMTepaTypHble faHHble. Ecmyu, Mo MHeHMIo



pelieH3eHTa WINM PeJAKTOpa, HOBbIE COENUHEHVs He
ObLIM YIOB/IETBOPUTEIBHO OXapaKTePM30BAHbI, CTAThs
He OyfieT IPUHATA K [Ie9aTu. PelakTop MOXKeT MPUHATH
CTaThi0, He COJIEPIKAIYI0 JAaHHbIE BCeX TpebyembIx (u-
3UKO-XMMNYECKNX HapaMeTpOB HOBBIX COeI[V[HeHI/Iﬁ,
€CIIV OH CYMTAET, YTO NPUBECHHBIE JAHHbIE JOCTATOY-
HBI J/ISL [JOKA3aTeIbCTBA 0OCYK/IAeMbIX IaHHbIX.

1.1.8. 3axnwouerue

Hy>XHO [i/Is1 MHTEepIPeTALNN U OTPAXKEHNsI HOBU3-
HBl ¥ 3HAYMMOCTU pPaGoThl. 3aKIOyeHMe He LOIDKHO
CYMMI/IPOBaTI) I/[H(bOPMaI_U/IIO y)Ke HpMCyTCTByIOH_[yIO B
TeKCTe VIV aHHOTAL[U.

1.1.9. Brazodaprocmu

CoTpyHIKOB, UMEIOLIVX OTHOIIEHNE K JaHHOI pa-
60Te, HO He aBTOPOB, MOKHO TI0O/IArOJapUTh B OT/IE/Ib-
HOM maparpade B KoHIle cTaTbi. BrarogapHocTu gomx-
HbI 6bITI) KpaTKI/[MI/[ II0 BO3MOXHOCTH. BCe VMCTOYHUKN
(MHAHCHPOBAHNS JOJDKHBI ObITH OTMEYEHDI.

1.1.10. INocesweHus

IlepcoHabHble MOCBSIIEHVS TOAXOMSIIIEr0 BUA
MOTYT OBbITh BK/IIOYEHbI KaK CHOCKA B HA3BAHMM CTa-
tou. [TocBsamenns wb6unesm (ot 60 u BbIlIE) U B CBA3K
C KOHYMHOI OYAyT paccMaTpyMBaThCs COOTBETCTBEHHO.
I pyrie GpopMbI MOCBAILCHNIT JODKHBI OBITH 006PEHbI
IJIaBHBIM PEAKTOPOM >KypPHaJIa.

1.1.11. Bubnuozpaguueckue ccoliKU t CHOCKU.

OHM JJO/DKHBI ObITh HAMMCAHBI B KOHIIE CTATbU U
HpoHyMepOBaHbI,

1.2. Kpamxkue coobuierust (nucoma 6 pedaxuuro)

2. CTUNb U NPE3EHTALIUA

2.1. Kparkoctp

Cratbu JOJIKHbBI 6])ITb HalMCaHbl KPaTKO U JIAKO-
H14HO. [TOBTOpeHMe ¥ yKpallaTenbCTBO NUIIHUMHU (He
HeoOXOonMMbIMI) CoBaMu ¥ (pasamm He JJONMYCTUMO.
YpesmepHOe MCHIONb30BaHME IMATPAMM U JyOIMpOBaHie
JIAHHBIX B TeKCTe, TaONMMIAX 1 PUCYHKAX He Of00psAeTcs.

2.2. SI3pIK

KypHan spnAerca ABYA3BIYHBIM (PYCCKMil M aH-
IJIMIACKNI SA3BIK). ABTOPBI MOTYT IIPUCBUIATH CTAThIO
TONbKO Ha OJIHOM A3BIKE, KPOMEe HEKOTOPBIX IyHKTOB,
yKasaHHbIX HIDKe. Pefakia 6eper Ha ces o6A3aTenn-
CTBO IIEPEBECTN Bamy CTaThI0 Ha upyroﬁ s3bIk. Ortata
3a my6nuKario crarby He 6epercs. Bee crarbu my6mn-
KyIOTCsA 6€CITaTHO ITOC/Ie HAYYHOTO PeljeH3POBAHMA.

2.3. CokpaueHus

CrepyeT UCIIONMb30BATh CTAH/JAPTHBIE COKPAICHMA.
IIpy TepBOM MCIONB30BAHMY HECTAHJAPTHOTO COKpa-
I[eHVA, JO/DKHO OBITh MPEJICTABIEHO ero MOTHOE OIpe-
JIeTeHme.

3. PUCYHKU U TPAOUKU

3.1. IlogroToBKa pUCYHKOB

Pucynku foOmKHBI 6bITH HpeCTaB/IEHB B OKOHYA-
TE/IbHOM pas3Mepe TaK, YTOObI He TPe6OBaIoCh NX pefjak-
TI/IpOBaHI/Ie. ABTOp OTBevYaeT 3a BHEIITHUI BUL p]/ICyHKOB.

o PycyHKU JO/DKHBI ObITH B IIpeie/IaX OXHOI KOJIOH-
ku (8,3 cM) min 1BOTIHOI KONOHKY (17,1 cM), HO He Bbliie
23,3 cm.

CooO0uienns JO/MKHBI COep)KaTh M3NIOXKEHNe Cy-
I[eCTBEHHO HOBBIX PE3y/IbTAaTOB, METOLOB IIPUMEHEeHIA,
HPefCTAB/IAOLIMX OO MHTEepeC, MM Lie/IeHaIpaB-
JIEHHBIX VICCIEOBAHMIL, TPeOYIOLINX 3aKpeIUIeH s IPK-
opurera.

1.2.1. Texcm

B mycbMax B pelakIjnio He MCIIOIb3YIOTCS 3ar0I0B-
KU gacTeil. JJo3BOAIOTCA KpaTKue [eTaju 9KCIepUMeH-
TOB, HO He BK/IIOYAIOTCS J/IVHHbIE MHOTOC/IOBHbIE BBEJie-
HUA U O6CY)KI[CHI/IH, I/[36I)ITO"IH])IC OKCIIEPMMEHTAIbHbIE
JeTaj, JOTafKy U Tpeanonoxerns. Heobxomimo skc-
HepYMEeHTaIbHOE JI0Ka3aTelbCTBO, CHAOKEHHOE CChI/I-
KaMmu, YTOOBI OLIEHUTb PaboTy M JIA [ajbHeiileil ee
y6/IMKaLUA B OTHETBHOM COLPOBOAUTENIBHOM aiirte.

1.2.2. Ipauxu u mabauyol

IpadpukoB 1 TabINI] HE OMKHO OBITH MHOTO, TOJIBKO
T€, KOTOPbIE BAXKHBI [/14 ITIOHVMMAHVA CMbIC/IA I/[HCbOpMa-
LWL,

1.3. O630psI

ABTOpBI, >KeTaloline omy6/11MKOBaTh 0030pHYI0 UL
MUHU-0030PHYI0  CIAMbI0, TOJDKHBIL PeJBAPUTEIHHO
COI/IACOBATD C PeaKI[Veil ee TEMATUKY, IIPEACTABUB Pa3-
BepHYTYI0 (1-2 CTpaHMIIbI) aHHOTAINIO, COAEPKAIIYIO
CBefleHMs 00 OCHOBHBIX pasfieniax 0630pa, BpeMEeHHOM
Hepyoyie OXBaTa JMTEPaTyPhl ¥ HPeAbIAyINX 0630pax
110 JTAaHHOM TeMe.

O630p KO/KeH ObITH BCEOOBEMITIOLINM, KPUTHYE-
CKMM U OTIMCBhIBATh HOBEIIIe MCCNIeOBAHNA.

2.4. Vicnonb3oBaHue KypcuBoB

VIHocTpanHble croBa 1 (pasbl, TaTUHCKME abbpeBua-
TYPbI JAIOTCA KYPCUBOM, HATIpUMep, in toto, in vivo, ca., cf.,
i.e. B Ha3BaHMAX XMMMYECKMX COEVMHEHNII WM PaJIKajioB
KprI/IBI)I I/[Cl'[OJ'IbSleT JUTA HpMCTaBOK (OT]'II/[‘-IaIO]_L[I/[XCH oT
HOMEPOB J/IVI CUMBOJIOB) KOIZia OHY OIIPEETISIIOT IOTOXKe-
HIISl HA3BaHHbIX 3aMeCTITe/IeN M/IU KOTIA OHM OIPENIeNIAT
CTepeou30MepbI: IPyTHe IPUCTABKY MeYaTaloTCs Ha JIaTh-
HUILIE. (3aMeTI/IM: Hava/IbHbIE 3aIr7IaBHbIC 6yKBI)I He UCIIO/Ib-
3yIOTC$I C KprI/IBHI)IMI/[ l'Ip]/ICTaBKaMI/I N HpI/ICTaBKaMI/I
C OJTHOI 6y1<BOI71: MyHKTYaIUs He CBsI3aHa C 6yKBeHHbIMI/I
npucraBkamn.) Hampumep, o-, m- u p-HUTpOTONMyON, HO
ortho-, meta- u para- coepunenus (0-, m- U p- VICTIONb3Y-
FOTCS TOJIBKO /IS CIIeLa/IbHbIX Ha3BaHuMiL; ortho-, meta- u
para- MCTONB3YIOTCA Ui Kacca coemyHenuit), N,N-au-
METWIAHWIVH, trans- u cis-bis(rmmuyxaro)mnaruaym(Il),
gem- 1 vic-IUoTbl, 6EH3WT anti-OKCHM.

HasBanus JKYPHA/lIOB M WX COKpAIlleHUs JTal0TCA
KypCUBOM.

o Ipadmueckne pUCYHKM He NO/DKHBI ObITH Gosee
yeM 8x4 cM.

. CXCMI)I n CprKTypr TOJI>KHbBI 6])ITI) Hap]/ICOBaHI)I
TaK, 4TOOBI MOXXHO ObIIO MCIIO/IB30BATH OVMHAPHYIO U
NBOVIHYIO IIMPUHY KOJIOHKI.

3.1.1. Ipaguxu

i) Ioxue npumMepsr
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Ipumep A

[Tpumep B

O6a npumepa Boiie (A u B) Hemb3st Xopouo Boc-
IIPOM3BECT M3-32 CIEAYIOLMX IPOOIeM:

« IIpumep A He obecreunBaeT XOPOLIEro paspelie-
HMA U pa3Mepa, II0OTOMY UTO SB/IAETCA HEsCHBIM U pac-
IUIBIBYATBIM B [IEYaTHOM BapyaHTe CTaTbhl.

« [Tpumep B:

— XKe/ITbIe IMHUM He BOCIIPOUSBONATCA YTKIMII;

— KpacHbIe 1 3e7IeHble — 9TO IIOXO0I BBIOOP, C HUBKOII
BUIMMOCTBIO, /I JIOJiEl, IZIOXO Pas/INYaioliiX [IBEeTa;

- B rpadMKax JIydile MCIOIb30BaTh IIPEPhIBICTBIE,
IIYHKTHPHBIE VI TOYEYHbIe TMHNIY, YeM BbIJie/IeHNe 1Be-
TOM;

- Haflo u3beraThb O/IeHbIX, ePeKPIBAIOLINX JIMHMUIT
7 HeOOBIYHBIX WIPUPTOB.

Kpome Toro, rpadmky HOKHBI OBITH IOTYYEHBI
C JCIIO/Nb30BAHMEM COOTBETCTBYIOLMX rpadudeckmx
KOMIIBIOTEPHBIX IIPOTPaMM.

ii) xopounit mpumep

IMTpumep C

ITpumep C 6yneT BOCIPOM3BOAUTHCSA XOPOLIO:

 U300paXkKeH e ABJIACTCSA YETKUM W ACHBIM JI/IA YN -
TaTensA U obecredynBaeT NpaBUIbHbIN pasMep (OAMHOY-
Has KoloHKa (8,3 cM) wau gBoiiHasg KonoHka (17,1 cm)
MIMPUHOIT);

o JIMHUM JIO/DKHBI OBITh 4ePHBIMH, afieKBATHBIMIU,
JOCTaTOYHOI TOMIIMHBI U KPYBBIE I/TABHBIMI;

o IIYHKTHUPHbIE, IPEPHIBUCTBIE U TOUYEUHbIE IMHUN U
IPOCTbIe TeOMeTPIYEeCKIe CUMBOJIBI UCIIONb30BATD JTy4-
11Ie, YeM IIBETHBIE;

 HamycaHye OyKB B rpayKax JO/DKHO OBITH 4yeT-
KIM, JJOCTaTOYHOTO pasmepa (Hampumep, mpudt Arial,
pasmep 10 muu Helvetica, ecniu Arial HeBo3MOXKeH);

o hopMarT eMHNL M3MepeHNs Ha IpaduKax JO/DKeH
COOTBETCTBOBATH yCIIOBHBIM 0603Hadernsim UPAC n uc-
IO/Ib3YeMbIM B CTAThe.
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3.2. ®ororpadum

o ®oTorpadun JOLKHEI OBITH XOPOIIErO paspelie-
Hust (MyHMMYM 300 dpi) pasymHOro pasmepa (He TakumM,
kak ¢oro A). JInunbie pororpaduu fOLKHEL ObITH 4 X 5
cM. Bee apyrue dpoTorpaduim [JO/KHBI COOTBETCTBOBATh
pasmepaM pucyHKoB (cM. pasgen 3.1).

« [Ipencrasiennue yepHo-6enbix Gpororpadmii xema-
Te/IbHee, YeM 1[BETHBIX.

IIBernsle ororpacdum OYAYT IPeLCTaBIEHbI TOTIb-
KO B 57IeKTPOHHOM BapyaHTe CTaThl.

3.3. XuMmyeckue CTpyKTypbl

CrpyxrypHas GopMysia O/DKHA OBITh UjeaTbHO Ha-
pUCOBaHa C MCIOMb30BAHMEM XMMUYECKIX KOMIIbIOTEp-
HbIX porpamum (Hanpumep, ChemDraw, ChemWindows,
ISIS/Draw), aHajormyHble Kak i >KypHano Royal
Society Chemistry (Apply Document Setting mo ymorn-
yauuio RSC).

doro B



3.4. IIpeacraBnenye peHTIeHOCTPYKTYPHOTO aHa-
nmsa

JlaHHBIE ~ PEHTIeHOCTPYKTYPHOTO  VMCC/IEOBAHNA
CefyeT NpPeACTaBAATb B BUJie PUCYHKAa MOJIEKY/BI C
HpOHYMepoBaHHBIMYU aTroMamy, Hampumep C(1), N(3)
(110 BO3MOYKHOCTY B IIPEJICTAaB/ICHNYI aTOMOB 3JITUIICO-
UJaMI TEIUIOBBIX KonmeGanmit). ITonHble kpucrammorpa-
duyeckne paHHble, TaGMUIBI KOOPAMHAT aTOMOB, [UIMH

4. XAPAKTEPUCTUKA HOBbIX COEAVHEHUI

4.1. OcHOBHOE PYKOBOJICTBO

OTBETCTBEHHOCTb aBTOPOB obecrednth Haubormee
HOJTHO JI0KA3aTe/IbCTBO MHAMBU/YATbHOCTH U UJCHTH-
buKanyy BceX COENVMHEHNIl, KOTOPble OHU 3asABJIAIT
KaK HOBBIE VI M3BECTHBIE COENMHEHN, HO IIONMyYeH-
Hble HOBBIM MeTOJOM. Jl0Ka3aTe/lbCTBO YMCTOTHI U MH-
IMBUIYTBHOCTI HEOOXO/VIMBI, YTOOBI YCTAHOBUTD, YTO
OIMCAHHBIE CBOJCTBA ¥ KOHCTAHTBI VIMEHHO Te, YTO Y
HOBOTO COE[MHEHMsA C 3asABJIEHHOI cTpykTypoit. Coe-
IVHEHMs PacCMaTpPMBAeTCsA KaK HOBOe (a), eCli OHO He
6b1710 IOy 4eHO paHee, (b) ecu OHO 6BIIO MOMTYYeHO pa-
Hee, HO IIJIOXO OYMIIEHO, (C) ecy OHO 6bIZI0 OYMIIEHO,
HO He aJIeKBaTHO 0OXapaKTepu3oBaHo, (d) ecnu paHee emy
6bi1a TIpuIMCaHa ommbOYHas CTPyKTypa mnu (e) ecin
9TO HPUPOLHBII MPOJYKT, BBIJIC/ICHHDIN MM OXapaKTe-
PU30BaHHbIIl B IIEPBbIN pas.

71 BCeX BIIepBbIe CHTE3MPOBAHHbIX COCIMHEHMI
HeOOXO/IVIMO TIPMBECTH [IOKa3aTelbCTBA MPUIMCHIBAC-
MOTO MM CTPOEHN ¥ JaHHbIE, [03BOLAIONINE CYIUTD 06
VX MHAMBU/YATbHOCTH ¥ CTEIIEHN YMCTOTHL B wacTHO-
CTH, JO/DKHBI OBIT TIPEICTAB/IEHBI JAHHbIE 9/IeMEHTHO-
TO @HA/IM3a WM MacC-CIIEKTPhI BHICOKOTO PaspelleHus
n crexrpsl SIMP 'H n *C. ]l M3BeCTHBIX BeIeCTs,
CUHTE3VPOBAHHBIX OITyO/IMKOBAHHBIM paHee METOLOM,
IO/DKHA OBITH IIPYBENieHa CChITKA Ha JIMTEPaTypHbIe JaH-
Hble. [l M3BECTHBIX BEIIECTB, IIOMYYEHHBIX HOBBIMU
W MOFMUIMPOBAHHBIMY METOJIAMM, JO/DKHBI OBITH
HpefcTaBIeHbl UX (uUsMYecKue U CIEKTpanbHble Xa-
PaKTepUCTUKM, VICIONb30BAHHbIC JUIA IIOTBEPIKICHMS
UJIGHTUYHOCTY CTPYKTYPbI, METOJ, CHHTE3a U CChIIKa Ha
JINTEePaTypPHBIE JaHHBIE.

4.2. XapakTepuCTMKa B PaMKax XWMITYeCKOI
6uomornn

Korya coenHeHnA CUHTE3UPYIOTCS I UCTIBITAHMA
B OMIO/IOTMYECKUX CUCTEMaX, JO/DKHO OBITh 00ecredeHo
JIOCTaTOYHOE JI0KA3aTebCTBO YVMCTOTBI U MJEHTUYHO-
CTH, TaKoe, YTOOBI Pe3y/IbTaThl 9KCIEPUMEHTA ObIIN
HPaB/MBbL.

ABTOpBI JIO/DKHBI JIaTh CTPOTOE JJOKa3aTelbCTBO
YUCTOTBI U UAEHTUMUKALMY ONMCAHHBIX OMOMOTIEKYIL.
Metopipl, MpyMMeHseMble I MAEHTUPUKALMMI: Macc-
crekTpomeTpus, LC-MS, naHHBIe IOC/IEIOBATEILHOCTI
(m1s1 6E/IKOB U ONIMTOHYK/ICOTHIOB), BBICOKOTO paspelie-
uust 'H i *C SIMP, X-ray kpucramtorpadust. Yncrora
JO/DKHA OBITh YCTAHOBJIEHA OJTHMM MU Goee MeToza-
mit: HPLC, renp a71eKTpodope3soM, KanmULPHBIM 37TeK-
Tpodopesom, Beicokoro paspemerns 'H mm *C SIMP.
KOHTpO/Ib IOC/IeOBATeNIPHOCTY TakXKe HEOOXOMM B
ClTydae HyK/IEMHOBBIX KVMC/IOT, BK/TIOYas MOJIEKY/IAPHYIO
6uornornio.

CBAA3€ll U BaJIGHTHBIX YIJIOB, TeMIlepaTypHble (GaKTOpbI
B JKypHajle He IyOMMKYIOTCsA, a enoHupyiorcs B Kem-
6pumKCKOM 6aHKe CTPYKTYPHbIX JaHHBIX (B CTaThe yKa-
3BIBAETCS PErMCTPALMOHHBII HOMEpP HENOHEHTa) WIN
IpUBOAATCA B paiiyie CONPOBOAUTENbHOI MH(OPMALIMIL.

3.5. IIBeTHbBIE PUCYHKM

IIBeTHBIE PUCYHKHM OYAYT HPeCTaBIeHbl TOMBKO B
97IEKTPOHHOM BapaHTe CTATbI.

4.3. VIzno)xeHne SKCIepMMEeHTaTbHbIX JAHHBIX

JlaHHbBIe [/IA MHIVBUILYaTbHBIX COCMHEHNIT JOMK-
HbI OBITD IOC/IE €r0 Ha3BaHNA, CTIEfYA 3a ONMCAHMEM €ro
nonydenns. Bom nopsook, 8 xomopom 00micHbL Obimb
npusedervl Haubonee oOujue OaHHvLe 0715 HOB020 COeOUHe-
HUA: BBIXO]I, TeMIIepaTypa IIaB/IeHNs, ONTHYECKOoe Bpa-
IeHNe, II0Ka3aTe/lb IIPeIOM/ICHM, S7IeMeHTHDII aHa/IN3,
YO, VIK, AMP cnexTp, Macc-criekTp. COOTBETCTBYIOIIIE
06pasIIbl 1A IUTHPOBAHNUA KKJOTO CIeyIOLIye.

4.3.1. Boixoo

B KpyI/bIX cKOOKax IOC/Ie Ha3BaHUA COEIVMHEHNs
(nmm ero sxBuBazmeHTa). Bec m mpoleHT pasmendnTca
3anATol, Hanpumep the lactone (7.1 1, 56 %).10

4.3.2. Temnepamypa nnaeneHus

B Buge mp 75 °C (u3 EtOH), Hanpumep pactBopu-
TeJb /1A KPYCTA/UIM3AIMY B KPYTIbIX CKOOKaX.

4.3.3. Onmuueckoe spaujeHue

EyHMIIBI N3MepeHMs HO/DKHBI OBITh YKa3aHbl B Ha-
Jajie 9KCIePYMeHTaNbHOI yacTy, Hanpumep [a]D sHa-
yenns pael B 107! rpap. cm? r'. [TokasaHsl B Buje [a]
o> —22.5 (¢ 0.95 B EtOH), Hanpumep, KOHIIEHTPAIA 1
PacTBOPUTENb B KPYIMIBIX CKOOKaAX.

4.3.4. Iloxazamenv nperomneHus

Man B Bupe 1, 1.653.

4.3.5. Onemenmmolli aHAIU3

JIIst omyMcaHMA 9/MIEMEHTHOTO aHalu3a HOIXONAT
o6e dopwmbr (Haitneno: C, 63.1; H, 5.4. C ,H NO, ne-
obxomumo C, 63.2; H, 5.3 %) u (Haitgeno: C, 62.95; H,
5.4. Berancreno s C ;H NO,: C, 63.2; H, 5.3 %). s
UAHTU(UKALNY HOBBIX COENVIHEHNUIT TOYHOCTD aHa/IM-
3a B npefienax +0.3 %, ¥ B 0COOBIX CITyyasx, B Ipefieniax
+0.5 %, ec/mu BK/TIOYEH MOJIEKY/IAPHBIIL BEC, TO COOTBET-
crByromas ¢opma takas: [Haitgeno: C, 63.1; H, 5.4 %;
M (macc-cniektp), 352 (mm mpocto M*, 352). C .H NO,
Heobxomumo C, 63.2; H, 5.3 %; M, 352].

4.3.6. YO-cnexkmp

Mansr B Bupme A (EtOH)/mm 228 (e/Mm Momp™ em™
40 900), 262 (19 200) n 302 (11 500). ITepern6sr u rIe-
41 0603HavaTcs Kak 228infl or 262sh. AnprepHaTnBHO
MOJXET OBITH VMCIIONMb30BaHa 1 Ciefyommas gopma: \
(EtOH)/um 228, 262 u 302 (¢/mn monb™ cm! 40 900, 19
200 1 11 500). log & moxcem 6vimv emecmo e.

4.3.7. UK-cnexmp

Kak cnemyromee: v /cv™' 3460 n 3330 (NH), 2200
(conj. CN), 1650 (CO) and 1620 (CN). Bug curnana (s,
W, Vs, br) Mo>keT 6bITh TOKa3aH f06aB/IsseMbIMY GyKBaMI
(nampumep, 1760vs).

4.3.8. Cnexmpot AMP 'H u "*C IIMP

JTo/DKHBI OBITh YKa3aHbl pabodas 4acToTa mpnbopa,
VICIIONIb30BAHHBIN CTAH/APT M pacTBOpUTenb. Ecim s
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criekTpoB SIMP B KadecTBe cTaHapTa MCIOIb3YeTCA He
TMC, crenyeT ykasaTh XMMWYeCKIII CIBUT CTaHZapTa B
mikae .

HHFI BCexX CHeKTpOB TOJI>XHBI 6BITI) VICIIO/ZIb30BAaHbI
3HayeHus O, C yKasaHUeM IHOACTPOYHO sfiep, eCu He-
obxommmo (Hampumep, 8, §.). O603HaYeHNS KOHCTAHT
CBA3bIBAHNA TO/IXKHBI 6])ITI) JAHbI B Ha4yajie 3KCHCPI/IMCH—
Ta/IbHOI YacTu, Hanpumep, J sHadeHus ganbl B Hz. Ha-
npumep: §,(100 MHz; CDCL; Me Si) 2.3 (3 H, s, Me), 2.5
(3H,s, COMe), 3.16 (3 H, s, NMe) u 7.3-7.6 (5 H, m, Ph).
IIIvpoxmit CUTHAT MOXeT OBITH 3aMucaH Kak br, Hampu-
Mmep 2.43 (1 H, br s, NH). 11 0603Ha4eHMs IO/IOKEH s
aTOMOB BOJIOPOJA CIEAyeT MCIIOb30BATh 0003HAYEHMS
tuma H-3, H-2,6 (311 apoMaTuuecKux IIPOTOHOB) MU
3-CH, 4,5-CH, (nna amudarmyecknx mporonos). ITpo-
TOHBI B COCTaBe CJIIOJKHBIX prHH, K KOTOpI)IM OTHOCUT-
CsA CUTHAJ, ClefyeT MOAYEPKHYTb CHU3y - 3.17-3.55
(4H, m, N(CH,CH,),); 1A TOMOXKEHNs 3aMecTUTenelt
ucronb3oBarh obosnavenns 3-CH,; ansa o6osHaveHns
nonoxeuns atoMmos — C-3, N-4 u 1. 1. Ecnu kakoit-nm6o
CUTHAaI B cneKTpe OIIMCBhIBACTCA KakK le6neT, Tp]/[rUIeT,
ny6ret fy6meToB 1 T. 1. (a He CUHIIET VI MY/IBTUIUIET),
HeobxozmMo npusectu coorsercTBytone KCCB. Ecn
NIPOBEJIEeHbI JOMONTHUTEIbHbIE MCCIEeOBAHNA /A yCTa-
HOBJIGHUSI CTPOEHVA WM ITIPOCTPAHCTBEHHBIX B3al-
MOJIC/ICTBUII aTOMOB, JO/DKHBI ObITh YKa3aHBI VICIIONb-
30BaHHBIE IByMepHbIe METOAbL. B omcaHmm criexTpoB
SMP "C orHeceHMe KOHKPETHOTO CUTHa/a K KOHKPeT-
HOMY aTOMY yI7Iepojia IPUBOAMTCA TOMBKO TOIIA, KOT/A
oIIpefie/ieHNe TIPOBeIeHO Ha OCHOBAHNM JIBYMEPHBIX 9K-
CIIepUMEHTOB.

ITpumeput 3anucu

Crnextp AMP 'H (400 MIu, CDCL), §, m. p.
(J, Tw): 0.97 (3H, 1, ] = 7.0, CH,); 3.91 (2H, x, ] = 7.0,
COOCH,); 4.46 (2H, 1, ] = 6.1, NCH,); 7.10-7.55 (9H,
v, H-6,7,8, NHCH,C H,); 7.80 (1H, ¢, H Ar); 7.97 (1H,
¢, H-5";8.13 (1H, 1. 1, ] = 8.2,] = 2.3, H-5); 11.13 (1H, ,
NH). Crextp SIMP “C (100 MI, IMCO-d6), §, m. &. (J,
Iy): 36.3 (CH,CH,); 48.5 (C-5); 62.3 (CH,CH,); 123.0 (C
Ar); 125.8 (1, 2JCF = 26.1, C-3',5' Ar); 128.9 (C Ph); 134.4
(C-5a); 168.3 (C=MO).

4.3.9. [lannvle macc-cnexmpomemupuu

Jatorca B Busie: m/z 183 (M*, 41%), 168 (38), 154 (9),
138 (31) u . 1. MoJIeKy/IsIpHbIIT MIOH MOKET OBITH OIpe-
JleTIeH Kak 1mokasaHo. CpaBHUTENbHbIC MHTEHCHUBHOCTI B
KPYIVIBIX CKOOKaX (% TO/bKO OfH pa3 BK/I0YeHO). [Ipy-
e IPYIIIbI MOTYT OBITh BKTIOYEHbI B BUfie m/z 152 (33,
M - CH,CONH,). MeractabunbHbie MUK MOTYT GBITH
HamucaHbl Tak: M* 160 (189>174), 147 (176>161) u . 1.
Jlomxken 6piTh ykasaH tum crektpa (field desorption,
electron impact, u 1. 11.). TouHble Macchbl, HeOOXORMMBIE
mnA ueneit uieHTUKAINY, JO/KHBL OBITh B IIpefenax
5 ppm (EI n CI) mmn 10 ppm (FAB nmu LSIMS).

4.3.10. Jlumepamyprole cColAKu

JIo/KHO ObITH CpaBHEHUE C IUTEPATYPHBIMM 3HA-
YeHISAMH B KPYITIBIX CKOOKax, Harpyumep mp 157 °C (13
xnopodopma) (mut.,” 156 °C), mm v /em 2020 m 1592
(nmut., 2 2015 1 1600).

4.3.11. Skcnepumenmol, 6KAIOUANOU4UE MUKPOOP2d-
HU3MbL

Il paboT, BKIIOYAIOUIMX MMKPOOPTaHM3MBI, [i0-
CTAaTOYHO JIeTa/bHO HYXXHO ujeHTuduInposarb uc-
TI0/Tb3yeMbIe BYIbI.

5. BUBJIMOrPAOUYECKUE CCbIIKK, 3AMEYAHUA U CHOCKU

CIICOK MCIIONIb30BAHHOI INTEPATYPbl HyMepyeTcst
B IIOpSA/JIKe YIIOMUHAHMA B TEKCTe U IeYaTaeTcs C yKa-
3aHMeM MHUIMAIOB U GaMMINii BCeX aBTOPOB, HEJIOIy-
cruma ¢pasa et al. Bce ccpUIKy JAl0TCA B OPUTMHATILHON
TPAHCKPUIILVIL.

IToxasnyiicra, ucroneayiitre Vancouver reference style
JULSA CCBIIOK.

5.1. JKypnanb1

Crunp ab0peBuaryp >KypHaja, HCIOIb3YeMbIX B
ny6mkanusx, onpegenes B Chemical Abstracts Service
Source Index (CASSI). See http://www.cas.org/expertise/
cascontent/caplus/corejournals.html.

Ecnu BBl He MOYXKeTe OIpefIeNUTh aBTOPCKYI0 ab6pe-
BUATYPY J/Is )KYPHAJIa MM He O4eBUIHO, KaKOIT JO/DKHA
6bITh a00peBMaTypa Ha3BaHMA, TIOKATYIICTA, LUTUPYIiTe
OJTHOE HasBaHMe.

Bubmorpadmyeckne JaHHbIE IUTUPYIOTCA IO IO-
PANKY: TOH, TOM, cTpanuia. O0A3aTeNbHO MPUBOJUTCA
Homep DOI (Digital Object Identifier) (npn namrdnn),
Harnpumep:

1. Moczo J., Pukanszky B. Polymer micro and
nanocomposites: Structure, interactions, properties
(Review). Journal of Industrial and Engineering Chemistry
2008;14(5):535-563. DOI: 10.1016/j.jiec.2008.06.011.
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5.2. Kuurn

Barker J., in Catalyst Deactivation, ed. B. Delmon and
C. Froment, Elsevier, Amsterdam, 2nd edn., 1987, vol. 1,
ch. 4, pp. 253-255.

5.3. IlareHTHI

Br. Pat., 357 450, 1986. US Pat., 1 171 230, 1990.

5.4. Coo6uienns, Gro/IeTenn u 1. Ji.

AllenR. A., Smith D. B.and Hiscott ]. E., Radioisotope
Data, UKAEA Research Group Report AERE-R 2938,
H.M.S.0O., London, 1961.

5.5. Marepuaisl, mpecTaBIeHHbIe HA KOH(pepeH-
AX

H. C. Freeman, Proceedings of the 21st International
Conference on Coordination Chemistry, Toulouse, 1980.

5.6. Tucceprammsa

Mount A. D., Ph.D. Thesis, University of London,
1977.

5.7. CCBUIKM Ha HeOIyOIMKOBAaHHBII MaTepual

Jlyist MaTepuajioB, IpeACTaBIEHHBIX Ha KOH(epeH-
LVSIX, KOHTPeccax U T. i, HO He ONyO/IMKOBaHHbIX, VC-
0/Ib3yeTCs CrIefyomas popma.

Jones A. R. Presented in part at the 28th Congress of
the International Union of Pure and Applied Chemistry,
Vancouver, August, 1981.



[l MatepyasnoB, OfOOPEHHBIX I Iy6IMKaLum,
HO ellle HeOIy6IMKOBAHHBIX, UCIIONbB3YETCs CIeyIOmIast
¢dopma:

Jones A. R. Dalton Trans., 2003. DOL 10.1039/
manuscript number.

Ecmn DOI 13BecTHBI, OHY [JO/DKHBI OBITH IIPUBEfe-
HBL.

[l MaTepuaoB, IpeACTaBIeHHbIX HA PACCMOTpe-
HIle, HO 10K He IIPUHSATBIX, MCIIONb3YeTCs CIeyIomast
¢dopma:

Jones A. R., Angew. Chem., submitted.

1151 epCcoHabHbIX COOOIeHMIL:

Ball G. B., personal communication.

Ecmu MaTepuas fO/DKeH ObITh OMyOIMKOBAH 1 y)Ke
paccMoTpeH, crefyomas GopMa UCIOIb3YeTCs:

Ball G. B., unpublished work.

CcbUIKa Ha HEOIYOIMKOBAaHHYI paboTy He [JO/DKHA
GbiTh Ge3 paspeleHys TeX, KTO BbIIO/IHII JAHHYI0 paboTy.

5.8. IlporpaMMHoOe o6ecreueHe

James E,, AIM2000, version 1.0, University of Applied
Sciences, Bielefeld, Germany, 2000.

Bellander T., Lewne M. and Brunekreef B., GAUSSIAN
3 (Revision B.05), Gaussian Inc., Pittsburgh, PA, 2003.

5.9. Online-ucTounuk (BKI0Yass 6a3bl JAHHbIX)

[oxkanyiicta, oTMedaiite Hanbonee BKHYH UH-
dbopmaruo, Bxmoyaromyio I'KJI 1 6a3bl qaHHbIX.

1. The Merck Index Online, http://www.rsc.org/
Merck-Index/monograph/mono1500000841, (accessed
October 2013).

2. ChemSpider, http://www.chemspider.com/
Chemical-Structure.1906.html, (accessed June 2011).
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Preparing your article for submission

1. ORGANISATION OF MATERIAL

Presented instructions for authors are similar to ones
for RSC journals.

Article templates can be found at: http://www.rsc.
org/Publishing/Journals/guidelines/ AuthorGuidelines/
AuthoringTools/Templates/index.asp

1.1. Full papers

Publication should be written briefly, carefully edited
by the authors, it should include all the necessary parts,
and be easily comprehensible, and study results should be
clearly intelligible and reproducible.

The journal is bilingual (English and Russian). Au-
thors can submit a paper in one language only, except
for certain items listed below. Editorial board takes the
responsibility for translating your article into another
language. Payment for the publication of a paper is not
taken. All papers are published at no charge to the au-
thors after scientific review.

1.1.1. Title

The text of the manuscript begins with the title of
the paper, which should attract the maximum reader's at-
tention, fully and accurately describe the content of the
article, but at the same time be short and clear. Lengthy
systematic names and complicated and numerous chemi-
cal formulae should therefore be avoided where possible.
The use of abbreviations in a title should be avoided as
well. If the publication is a serial communication, its title
is complemented by a footnote (to the serial number of
the communication), giving reference to the preceding
work, for example "Communication 8 see 1". Serial com-
munications are numbered in Arabic numerals.

1.1.2. Author names

Full names for all the authors of an article (in Rus-
sian and English transcription) should be given. To give
due acknowledgement to all workers contributing to the
work, those who have contributed significantly to the re-
search should be listed as co-authors. On submission of
the manuscript, the corresponding author attests to the
fact that those named as co-authors have agreed to its
submission for publication and accepts the responsibility
for having properly included all (and only) co-authors.
The corresponding author signs a copyright licence on
behalf of all the authors.

1.1.3. Table of contents entry

This entry may include a colour image (figure,
graphic) (no larger than 8 cm wide and 4 cm high), and
20-30 words of text that highlight the main aspects of
your work.

Graphics should be as clear as possible, simple sche-
matic diagrams or reaction schemes are preferred to
ORTEP-style crystal structure depictions and compli-
cated graphs. All lettering on the image should be written
in English.

1.1.4. Abstract

Every paper must be accompanied by a summary
(120-250 words) setting out briefly and clearly the main
objects and results of the work; it should give the reader
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a clear idea of what has been achieved. The summary
should be essentially independent of the main text; how-
ever, names, partial names or formulae of compounds
may be accompanied by the numbers referring to the
corresponding displayed formulae in the body of the
text. Please bear in mind that readers increasingly use
search engines (keywords) to find literature; recognisa-
ble, searchable terms and keywords (presented in Russian
and English) should be included in the abstract to enable
readers to more effectively find your paper. The abstract
should not include any experimental data, abbreviations
and references to literature.

1.1.5. Introduction

In first paragraphs of the main text known literary
information on the research question is briefly discussed,
attention to the importance of this field of knowledge in
the context of reader’s interests is drawn. Further disad-
vantages of the known methods, which are important
for eliminating, are defined, and the prospects offered in
the case of successful problem solving are outlined. The
introduction should clearly and briefly, with relevant re-
ferences identify the goal, the relevance of research, the
problem and ways to resolve it.

1.1.6. Results and discussion

Then it is necessary to discuss and explain the results
obtained in the research, to analyze the synthesis features,
demonstrate and discuss possible limitations. The text
summarizes and explains only those spectral data which
are used to confirm the structure of the compounds ob-
tained. Recitation of the same data in the text, tables and
figures is not allowed. For new methods of synthesis, it is
desirable to discuss the reaction mechanism. The main
text of the paper concludes with brief conclusions that
should not repeat the abstract.

1.1.7. Experimental

Instruments used for obtaining physicochemical
characteristics of the substances should be provided at
the beginning of the experimental section, sources of the
nontrivial reagents used should be specified (e.g., "com-
mercial preparations, name of the company") or refer-
ences for their synthesis should be given. Each paragraph
of the experimental section describing the preparation of
the particular compound should contain its full name ac-
cording to IUPAC rules and its serial number. Adequate
evidence of the structure attributed to newly synthesized
compounds and data confirming the identity and degree
of purity of these compounds should be presented. For
known substances synthesized by previously published
method a link to the published data should be provid-
ed. If, in the opinion of the reviewer or editor, the new
compounds have not been adequately characterized, the
article will not be accepted for publication. The editor
can take an article that does not contain all the required
physicochemical parameters of the new compounds, if he
believes that the given data are sufficient.

1.1.8. Conclusion



This is necessary for interpretation and to highlight
the novelty and significance of the work. The conclusion
should not summarise information already present in the
text or abstract.

1.1.9. Acknowledgements

Contributors other than co-authors may be acknowl-
edged in a separate paragraph at the end of the paper;
acknowledgements should be as brief as possible. All
sources of funding should be declared.

1.1.10. Dedications

Personal dedications of an appropriate nature may be
included as a footnote to the title of the paper. Dedica-
tions for significant birthdays (from 60 years onwards)
and in memoriam dedications would be considered ap-
propriate. Other forms of dedication should be approved
by the chief editor.

1.1.11. Bibliographic references and notes

These should be listed at the end of the manuscript
in numerical order.

1.2. Communications

Communications should contain a summary of sub-
stantially new results, application methods, of common

2. STYLE AND PRESENTATION

2.1. Brevity

Papers should be written clearly and concisely. Rep-
etition or embellishment with unnecessary words or
phrases is not allowed. Excessive use of diagrams and du-
plication of data in text, tables and figures is discouraged.

2.2. Language

The journal is bilingual (English and Russian). Au-
thors can submit a paper in one language only, except
for certain items listed below. Editorial board takes the
responsibility for translating your article into another
language. Payment for the publication of a paper is not
taken. All papers are published at no charge to the au-
thors after scientific review.

2.3. Abbreviations

The use of common or standard abbreviations is en-
couraged. If non-standard abbreviations must be used
these should be defined at the first use.

3. FIGURES AND GRAPHICS

3.1. Preparation of figures and graphics

Artwork should be submitted at its final size so that
reduction is not required. The appearance of graphics is
the responsibility of the author.

« Figures and graphics should fit within either single
column (8.3 cm) or double column (17.1 cm) width, and
must be no longer than 23.3 cm.

« Graphical abstracts should be no larger than 8 x
4 cm.

o Schemes and structures should be drawn to make
best use of single and double column widths.

3.1.1. Graphs

i) bad examples

Both examples above (A and B) will not reproduce
well due to the following problems:

interest or task-oriented research that require establish-
ing priority.

1.2.1. Text

No section headings are used in Communications.
Brief details of key experiments are permitted but lengthy
introductions and discussion, extensive data, and exces-
sive experimental details and conjecture should not be
included. The experimental evidence supplied by refer-
ences is necessary for the assessment of the work and for
eventual publication in a separate supplementary file.

1.2.2. Figures and tables

Figures and tables should be kept to a minimum
and only those which are essential to understanding the
Communication.

1.3. Reviews

Authors wishing to publish a review or a mini-review
paper, should prior approve its topic with the editorial
board of, presenting a detailed (1-2 pages) annotation
containing information on the main sections of the re-
view, a time period coverage of literature and previous
reviews on the topic.

The review should be comprehensive, critical and de-
scribe the latest research.

2.4. Use of italics

Foreign words and phrases and Latin abbreviations
are given in italics: e.g., in toto, in vivo, ca., cf., i.e.

In the names of chemical compounds or radicals ital-
ics are used for prefixes (other than numerals or symbols)
when they define the positions of named substituents, or
when they define stereoisomers: other prefixes are printed
in roman. (Note: Initial capital letters are not to be used
with italic prefixes or single-letter prefixes: full stops are
not to be associated with letter prefixes.) For example, o-,
m- and p-nitrotoluenes, but ortho-, meta- and para- com-
pounds (o-, m- and p- are used only with specific names;
ortho-, meta- and para- are used with classes), N,N-di-
methylaniline, trans- and cis-bis(glycinato)platinum(II),
gem- and vic-diols, benzil anti-oxime.

The names of journals or their abbreviations are set
in italics.

« Example A has not been provided at the required
resolution and size so it will appear unclear and blurry
in the final paper.

» Example B:

— yellow lines will not appear faint

- red and green are bad choices, with low visibility,
particularly to colour-blind people

- in graphs, broken, dashed and dotted lines should
be used rather than colour

- faint writing, overlapping writing and unusual
fonts should be avoided

ii) good example

Example C will reproduce well:

« Image is legible and clear to the reader as it has been
provided at the correct size [single column (8.3 cm) or
double column (17.1 cm) width].
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Example A

o Lines should be black, of an adequate and even
thickness (e.g. 1 pt) and curves should be smooth.

« Broken, dashed, dotted lines and simple geometric
symbols: such as should be used rather than colour.

« Lettering used in graphics should be legible at the
required size (e.g. 7 point Arial font or Helvetica if Arial
is unavailable).

« The format of units in graphics should conform to
TUPAC convention and be consistent with those used in
the paper.

3.2. Photographs

« Photographs should be provided at the best reso-
lution available (minimum 300 dpi) at a reasonable size
(unlike Photo A). Biography photographs should be
40 mm x 50 mm. All other photographs should conform
to the regular figure sizes (see section 3.1).

« Reproduction of black and white photos is far supe-
rior to that of colour photos.

Colour photos reproduction will be provided only
online.

3.3. Chemical Structures

Structural formulae should ideally be prepared with
chemistry drawing software (e.g. ChemDraw, ChemWin-
dows, ISIS/Draw), similar to Royal Society Chemistry
journals (Apply as Document Setting default RSC).

3.4. Crystal structure images

The data of X-ray analysis should be presented as
a picture of the molecule with numbered atoms, for ex-
ample C(1), N(3) (to present atoms as ellipsoids of the

4. CHARACTERISATION OF NEW COMPOUNDS

Photo A
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Example C

thermal vibrations if possible). Complete crystallograph-
ic data, tables of atomic coordinates, bond lengths and
valent angles, temperature factors will not be published in
the journal, and are deposited in the Cambridge structur-
al data bank (the registration number of deposited struc-
ture should be indicated in the paper) or are presented in
the supplementary file.

3.5. Colour figures

Colour figure reproduction will be provided only
online.

Photo B



4.1. General guidance

It is the responsibility of authors to provide fully
convincing evidence for the homogeneity and identity of
all compounds they claim as new, or known compounds
made by a new method. Evidence of both purity and
identity is required to establish that the properties and
constants reported are those of the compound with the
new structure claimed.

A compound is considered as new (a) if it has not
been prepared before, (b) if it has been prepared before
but not adequately purified, (c) if it has been purified but
not adequately characterized, (d) if, earlier, it has been as-
signed an erroneous constitution, or (e) if it is a natural
product isolated or synthesized for the first time.

For all newly synthesized compounds it is necessary
to provide evidence of the structure attributed to and
data confirming the identity and degree of purity of these
compounds. In particular, the elemental analytical data
or high-resolution mass spectra as well as "H or *C NMR
spectra should be presented. For known substances syn-
thesized using previously published methods a link to the
published data should be given. For known substances
obtained by new or modified methods their physical and
spectral characteristics used to confirm the identity of the
structure, method of synthesis and the reference to the
literature data should be presented.

4.2. Characterisation within chemical biology

Where compounds are synthesised for testing in bio-
logical systems, sufficient evidence for purity and identity
must be provided such that the results of the experiment
may be trusted.

Authors should provide rigorous evidence for the
identity and purity of the biomolecules described. The
techniques that may be employed to substantiate iden-
tity include mass spectrometry, LC-MS, sequencing data
(for proteins and oligonucleotides), high field 'H or *C
NMR, X-ray crystallography. Purity must be established
by one or more of the following: HPLC, gel electrophore-
sis, capillary electrophoresis, high field 'H or *C NMR.
Sequence verification also needs to be carried out for nu-
cleic acid cases involving molecular biology.

4.3. Presentation of experimental data

Data associated with particular compounds should
be listed after the name of the compound concerned,
following the description of its preparation. The follow-
ing is suggested as the order in which the most commonly
encountered data for a new compound should be cited:
yield, melting point, optical rotation, refractive index, el-
emental analysis, UV absorptions, IR absorptions, NMR
spectrum, mass spectrum. Appropriate formats for the
citation of each are as follows.

4.3.1. Yield

In parentheses after the compound name (or its
equivalent). Weight and percentage are separated by a
comma, e.g. the lactone (7.1 g, 56 %).

4.3.2. Melting point

In the form mp 75 °C (from EtOH), i.e. the crystalli-
zation solvent in parentheses. If an identical mixed melt-
ing point is to be recorded, the form mp and mixed mp
75 °C is appropriate.

4.3.3. Optical rotation

The units should be stated in the preamble to the Ex-
perimental section, e.g. [a], values are given in 10~ deg
cm’ g, Shown in the form [a] ** -22.5 (¢ 0.95 in EtOH),
i.e. concentration and solvent in parentheses.

4.3.4. Refractive index

Given in the form 1> 1.653.

4.3.5. Elemental analysis

In the presentation of elemental analyses, both forms
(Found: C, 63.1; H, 5.4. C ,H NO, requires C, 63.2; H,
5.3 %) and (Found: C, 62.95; H, 5.4. Calc. for C ;H ,NO,:
C, 63.2; H, 5.3%) are acceptable. For identification pur-
poses for new compounds, an accuracy to within +0.3%
is expected, and in exceptional cases, to within +0.5%
is required. If a molecular weight is to be included, the
appropriate form is: [Found: C, 63.1; H, 5.4%; M (mass
spectrum), 352 (or simply M+, 352). C H ,NO, requires
C, 63.2; H, 5.3%; M, 352].

4.3.6. UV absorptions

These are given in the form A _(EtOH)/nm 228
(e/dm® mol™ cm™ 40 900), 262 (19 200) and 302 (11 500).
Inflections and shoulders are specified as 228infl or
262sh. Alternatively the following form may be used: \
(EtOH)/nm 228, 262 and 302 (¢/dm3 mol™ cm™ 40 900,
19 200 and 11 500). log € may be quoted instead of &.

4.3.7 IR absorptions

As follows: v /cm™ 3460 and 3330 (NH), 2200
(conj. CN), 1650 (CO) and 1620 (CN). The type of sig-
nal (s, w, vs, br) can be indicated by appended letters (e.g.
1760vs).

4.3.8 NMR data

Instrument frequency, solvent, and standard should
be specified. If the used standard for NMR spectra is not
TMS, the chemical shift of such standard should be in-
dicated.

For all spectra & values should be used, with the nu-
cleus indicated by subscript if necessary (e.g. 8, 8.). A
statement specifying the units of the coupling constants
should be given in the preamble to the Experimen-
tal section, e.g. J values are given in Hz. For example:
8,(100 MHz; CDCL; Me,Si) 2.3 (3 H, s, Me), 2.5 (3 H,
s, COMe), 3.16 (3 H, s, NMe) and 7.3-7.6 (5 H, m, Ph).
A broad signal may be denoted by br, e.g. 2.43 (1 H, br
s, NH). To indicate the position of the hydrogen atoms
notations as H-3, H-2,6 (for aromatic protons) or 3-CH,
4,5-CH2 (for aliphatic protons) should be used. Protons
in complex groups to which a signal can be assigned
should be underlined as 3.17-3.55 (4H, m, N (CH,CH,));
for the indication of substituents position notations as
3-CH, should be used; to specify the position of atoms
indications as C-3, N-4 should be used, and so on. If any
signal in a spectrum is described as a doublet, a triplet,
a doublet of doublets and so on (rather than a singlet or
multiplet) it is necessary to provide corresponding spin-
spin coupling constant (SSCC). If additional research to
determine the structure or spatial interactions of atoms
were conducted two-dimensional methods used should
be specified. In the 13-C NMR spectra assignment of par-
ticular signal to a specific carbon atom is provided only
when the determination was carried out on the basis of
two-dimensional experiments.

Examples of record:
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1H NMR (400 MHz, CDCI3), §, ppm (J, Hz): 0.97
(3H, t, ] = 7.0, CH,); 3.91 (2H, q, ] = 7.0, COOCH);
4.46 (2H, d, J = 6.1, NCH2); 7.10-7.55 (9H, m, H-6,7,8,
NHCH,C,H.); 7.80 (1H, s, H Ar); 7.97 (1H, ¢, H-5"); 8.13
(1H,d.D,J=8.2,]=2.3,H-5); 11.13 (1H, s, NH).

NMR 13C (100 MHz, DMSO-d6), §, ppm (J, Hz):
363 (CH,CH,); 48.5 (C-5); 62.3 (CH,CH,); 123.0 (C Ar);
125.8 (d, 2JCF = 26.1, C-3, 5' Ar); 128.9 (C Ph); 134.4 (C-
5a); 168.3 (C = MO).

4.3.9. Mass spectrometry data

Given in the form: m/z 183 (M+, 41%), 168 (38), 154
(9), 138 (31) etc. The molecular ion may be specified as
shown. Relative intensities in parentheses (% only in-
cluded once). Other assignments may be included in the

form m/z 152 (33, M - CH,CONH,). Metastable peaks
may be listed as: M* 160 (189->174), 147 (176->161), etc.
The type of spectrum (field desorption, electron impact,
etc.) should be indicated. Exact masses quoted for identi-
fication purposes should be accurate to within 5 ppm (EI
and CI) or 10 ppm (FAB or LSIMS).

4.3.10. Literature citations

Comparison with literature values should be quoted
in parentheses, e.g. mp 157 °C (from chloroform) (lit.,"
156°C),orv_ /cm™ 2020 and 1592 (lit.,** 2015 and 1600).

4.3.11. Experiments involving microorganisms

For work involving microorganisms, sufficient detail
should be provided to identify the species being used.

5. BIBLIOGRAPHIC REFERENCES, NOTES AND FOOTNOTES

The references numbered in order of appearance in
the text and are printed with the names and initials of all
authors, the phrase et al. is unacceptable. All references
are given in the original transcription.

Please use Vancouver reference style for references.

5.1. Journals

The style of journal abbreviations to be used in pub-
lications is that defined in Chemical Abstracts Service
Source Index (CASSI). See http://www.cas.org/expertise/
cascontent/caplus/corejournals.html.

If you cannot locate an authoritative abbreviation for
a journal, and if it is not obvious how the title should be
abbreviated, please cite the full title.

Bibliographic details should be cited in the order:
year, volume, page.

DOI (Digital Object Identifier) (if available) should
be provided, e.g.

1. Moczo J., Pukanszky B. Polymer micro and na-
nocomposites: Structure, interactions, properties (Re-
view). Journal of Industrial and Engineering Chemistry
2008;14(5):535-563. doi: 10.1016/j.jiec.2008.06.011.

5.2 Books

Barker J., in Catalyst Deactivation, ed. B. Delmon and
C. Froment, Elsevier, Amsterdam, 2nd edn., 1987, vol. 1,
ch. 4, pp. 253-255.

5.3. Patents

Br. Pat., 357 450, 1986. US Pat., 1 171 230, 1990.

5.4. Reports and bulletins, etc.

Allen R. A., Smith D. B. and Hiscott J. E., Radio-
isotope Data, UKAEA Research Group Report AERE-R
2938, H.M.S.O., London, 1961.

5.5. Material presented at meetings

Freeman H. C., Proceedings of the 21st International
Conference on Coordination Chemistry, Toulouse, 1980.

5.6. Theses

Mount A. D., Ph.D. Thesis, University of London,
1977.

5.7. Reference to unpublished material

For material presented at a meetings, congresses,
etc., but not published, the following form is used:

Jones A. R., presented in part at the 28th Congress of
the International Union of Pure and Applied Chemistry,
Vancouver, August, 1981.
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For material accepted for publication, but not yet
published, the following form is used:

Jones A. R., Dalton Trans., 2003, DOI: 10.1039/man-
uscript number

If DOI numbers are known these should be cited.

For material submitted for publication but not yet ac-
cepted the following form is used:

Jones A. R., Angew. Chem., submitted.

For personal communications the following is used:

Ball G. B., personal communication.

If material is to be published but has yet to be sub-
mitted the following form is used:

Ball G. B., unpublished work.

Reference to unpublished work should not be made
without the permission of those by whom the work was
performed.

5.8. Software

James E, AIM2000, version 1.0, University of Ap-
plied Sciences, Bielefeld, Germany, 2000.

Bellander T., Lewne M. and Brunekreef B., GAUSS-
TAN 3 (Revision B.05), Gaussian Inc., Pittsburgh, PA,
2003.

5.9. Online resources (including databases)

Please note the most important information to in-
clude is the URL and the data accessed.

1. The Merck Index Online, http://www.rsc.org/
Merck-Index/monograph/mono1500000841, (accessed
October 2013).

2. ChemSpider, http://www.chemspider.com/Chem-
ical-Structure.1906.html, (accessed June 2011).
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