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B 0630pe 0600weHbl pe3ytemambl UCCe008AHUTL NO USYUEHUIO XUMUUECKUX NPpespauieHuli opeaHu-
YECKUX U KPEeMHUTIOP2AHUYECKUX USOUUAHAIMO8 NPU UX 83AUMOOETICMEUL C NPOU3BOOHBIMU 2UOPA3U-
Ha. TTokaszaHo, 4mo ¢ Op2aHUUECKUMU USOUUAHAMAMU 2UOPASUH U €20 NPOU3BOOHbLE, 8 MOM UUCe U
KpemHuliopeaHuueckue, 00cmamouHo ae2ko obpasyrom coomgememayrouue cemurkapbasuost. Ilpusge-
OeHbl Ycnosust npogedeHUsl pedkyuil, okasblearoujie 8AUsiHUe HA coOCMmas, CmpoeHue U 8blxo0 06pasy-
rouuxcst yentegblx npodyrxmos. IToka3aHo cyuiecmeeHHoe omaudue 83aumooeticmaus mpumemuicu-
JUSUBOUUAHAMA C OP2AHUUECKUMU U KPEMHUTIOp2AHUUECKUMU NPOU3BO0HbIMU 2udpasuHa. ITokasaHo,
UMO NPUUUHOTL HEBOIMONHOCMU 8blOeSIeHUSL MPUMEMUICUNIUSIbHBLX NPOUIBOOHBIX CemMuKapbasuoa
S8JISLeMCSL UX HU3KASL 2UOPOSIUMUUECKAs. CMAbUIbHOCMb, A MAKXHKEe 8blCOKASL CUTUTUPYHOULASL CNOCOD-
Hocmb. ObcyskOeHbl 0CO6eHHOCMU PeaKyUll 83UMO0eticMaUst MPUMEMUICUSUUIOYUAHAMA U OuMe-
MUXIOPMEMUAUSOYUAHAMOCUNAHA € 1, 1-OumemunzudpasuHom, €20 mpuMemuiCUIUTHBbIM AHAJLO-
20M U u3oHUasuoom. IlpuseoeHbl B0BMOIKHbLE 8APUAHMBL CXeM 00PA308AHUSL paHee HEeU38eCmMHO20
O-mpumemuncunun-1, I-oumemuneudpasuriapborcumudoama. IToxasaHbl pesyibmamol UCNOT630-
8aHUSL 8 OAHHbIX NPoYeccax KapbohyHKYUOHANbHBIX KpeMHULloOpeaHUUecKux uzoyuaHamos. IIpeo-
cmaesieHbl OCHO8HblE HANPABIEHUS. NPAKMUUECK020 UCNOBb308AHUSL NOAYUACMbIX COEOUHEHUT — 8
Kauecmase pusuU0I02UUECKU AKMUBHBIX NPEenapamos, 8 NOJUMEPHOT XUMUL U 8 CeJTbCIKOM Xo3silicmae.
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The results of studies on chemical transformations of organic and organosilicon isocyanates in
their interaction with hydrazine derivatives have been summarized in this review. It is shown
that hydrazine and its derivatives including organosilicon compounds reacting with organic
isocyanates form corresponding semicarbazides readily enough. The reaction conditions that effect
the composition, structure and yield of the resulting target products are presented. A significant
difference in the interaction of trimethylsilyl isocyanate with organic and organosilicon derivatives
of hydrazine is demonstrated. It is demonstrated that the reason for the impossibility to isolate
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trimethylsilyl derivatives of semicarbazide is their low hydrolytic stability, as well as high silylating
ability. Peculiarities of the reaction of trimethylsilyl isocyanate and dimethylchloromethylisocyanate
silanewith 1, 1-dimethylhydrazine, its trimethylsilyl analog and isoniazid are given. Possible schemes
for the formation of a previously unknown O-trimethylsilyl-1, 1-dimethylhydrazinecarboximidoate
are presented. The results of using carbofunctional organosilicon isocyanates in these processes
are discussed. Basic trends in practical use of the prepared compounds as physiologically active
preparations in polymer chemistry and agriculture are shown.

Keywords: hydrazine derivatives, isocyanates, organosilicon compounds, semicarbazides,
trimethylsilyl isocyanate, carbofunctional organosilicon isocyanates.

W3BecTHO, YTO HM3OIMAHATHI OTHOCITCS K YHCITY
BEIIECTB, OOJAJAIONIMX BBICOKOH PEaKIMOHHOW CIO-
cobnocTro. Hanbosee THIHYHBIME IS HUX SBIISIFOTCS
peaKiuu ¢ COeAMHEHUSMHE, COACPIKAIMMHU TTOABHIKHBIN
aToOM BOJIOpO/IA.

AHaJIOrMYHBIMU CBOMCTBaME 00T Iat0T U KPEMHHICO-
Jieprkarpe u3onuanarel. OMHAKO, B OTIIMYKE OT OpraHuye-
CKHX aHAJIOTOB, [TPU B3aUMOJICHCTBHH C THAPA3UHOM U €T0
MPOU3BOJHBIMU OHU JCHCTBYIOT 0oJiee M30UpaTeihb-
HO. [Ipu 5TOM clielyeT OTMETHUTh, YTO €CIU PEeaKInu

PhIN=C=0
4‘ H,NNH,*H,0

HM30IIMAHATOB ¢ aMUHAMHM JJOCTATOYHO MOAPOOHO pac-
CMaTpUBAJINCH paHee B tuTeparype [1-4], To B ciayuae
THJpa3lHa U ero MPOM3BOAHBIX TAKHE HCCIICTOBAHUS
emie He MpOoBOAMWINCH. HacTtosmuii o030p siBisieTcs
MOIBITKOM BOCIOJIHUTB 3TOT IpoOe.

B xonne XIX Beka Th. Curtius u A. Burkhard [5]
YCTaHOBWJIM, YTO B3aMMOJCHCTBHE OPraHHYECKUX IMPO-
U3BOJHBIX T'MApasvuHa WK €ro ruapara ¢ (beHI/UH/I?)OL[I/I-
aHATOM 3aKaH4YMBaeTCs 00pa3oBaHUEM CEMHKApOa3HIIOB
L, II:

i
> PhNHCNHNH,
I

2PhN=C=0

[
——> PhNHCNHNHCNHPh
1

AHaJIOru4HO BEAYT cebs 1 JAUTUAPA3UHBL [6, 7], IIpH 5TOM OTMEYECHO, UTO MPUCOCIUHCHUE ITPOTEKACT 11O BHYTPCH-

HHUM aToMaM a3oTa:

PhNHC(O) _C(O)NHPh
PhN=C=O0 + H,NNH(CH,),NHNH, —> N(CH,),N
/
H,N NH,
n=2,6

ITozxe M.J. Gelderen [8] oOHapyXuil CylIeCTBEH-
HYI0 0OCOOCHHOCTH JaHHOW pEeakInH, 3aKII0YaloIyIo-
Csi B TOM, YTO Ha COCTaB U CTPOEHHUE 0OpazyIOIIMXCs
MIPOIYKTOB BIUSIOT KaK TUI 3aMECTUTENEH B HCXOTHOM
TUpa3uHe, TaK M BUJ HCIOJIb3yEMOTO PACTBOPUTEIIS.
B cnydae ankmizaMeneHHBIX MPOW3BOTHBIX THAPA3HHA
Bcerga obpasyrorcs 2,4-cemukap0a3uabl, a Ipu Hallu-
YUH apWIBHBIX TPy — Kak 2,4-, Tak u 1,4-3aMenieHabie
TPOIYKTHI:

R =Alk
——> H,NN(R)C(O)NHR'

RNHNH, + RN=C=0 —

R =Ar RNHNHC(O)NHR'
e
H,NN(R)C(O)NHR'

[o3xe maHHBIN (BakT OBLT MOATBEPXkKAEH HA IIPH-
Mepe HCHOJIB30BaHUS ANN(paTHIECKNX H30LHAHATOB B
peaknusx ¢ 17-Tbio apuIMPOU3BOAHBIMY I'Hpa3zuHa [9].

Coycts cronerune nosiBuinochk yrounenue [10], ato
CTPOCHHUE UCIONb3yEMOTO H30I[HAHATa OKA3bIBACT BIIUS-

HUE He TOJILKO Ha BBIXOJ 00pa3ylolIerocs ceMukapoasu-
na (ot 51 1o 91%), HO ¥ Ha ero arperaTHoOe COCTOSTHHE.

B nanbHeiiiem ObIJI0 yCTaHOBIIEHO, YTO M BBICOKOTOK-
cnunblil 1, 1-mumernnruapasun taxoke nerko, npu 0 °C, pe-
arupyeT ¢ OpraHu4ecKuMHU u3ouuanaramu [11], a Berxog
nenesbix npoaykroB III gocturaer 93-96%. J{ns Takux
cemukap6a3uoB Metonom SIMP ucciienoBanbl BHYyTpH-
MOJIEKYJIIPHBIE TMHAMMUYECKUE IPOLECChl — 3aTOPMO-
JKEHHOE BparnieHue 1o cBsizu N—N [12].

I
RN=C=0 + H,NNMe, —> RNHCNHNMe,
R = Ph, tert-Bu I

Opnaxo yxe B 2003 rony FO.B. CagenneB ¢ cotp.
[13] ma ocHoBanun WK-, SAIMP-criekTpoB u HaHHBIX
90YJNTMOCKOTIMUECKUX HMCCIeIOBAHUI CAENald BaXKHOE
YTOUHEHHE, 3aKjroyarolieecs B TOM, YTO TOJIBKO MpHU
3HAYUTENBHOM H30bITKE 1,l-auMeTunruapasuHa OTHO-
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CHUTENbHO (PEHIITH30IIMaHaTa MOKHO MOMY4HTh 1,1-1m- IPYTHX COOTHOIICHHSX WCXONHBIX MPOTYKTOB 00pazy-
meTuin-4-pennncemukap6asun III (R = Ph); Bo Bcex torcs ouypetst Tuna [IV-VII:
i 0 [ i
PhNHCNNMe, PhI\|ICNHNM e PhI\|I C Il\INM62 PhITTCNHNMeQ PhNHCIl\INMe2
= = O0=C 0=C
O=CNHPh  O=CNHPh 0=¢ (709 | |
v \'% PhNH NHPh PhN?NHPh PhNCNHPh
VI é VI y) VI

[Ipu 3TOM ClleyeT OTMETUTh, YTO MCIIOJIb30BAaHKME B TAHHOM IPOIIECCEe METHITHUIPA3HHA U aJIKUIM301IMaHATOB
[14] nenaet BO3MOXXHBIM NOJTY4YEHHE 2-METHIICEMHUKapOa3uia:

[
2MeN=C=0 + MeNHNH,—> MeNHCNNHCNHMe

Me
Kpowme Toro, okazanoch, 4To ¥ HAJIUYUE B MOJIEKYJIE CKa3bIBaeTCs KaK Ha YCJIOBUSX MPOBEACHUS JaHHOU pe-
rUApa3rHa 0oJiee CIIOKHBIX 3aMECTHTEINeH, Harpumep, aKIMY C AJIKWII- U apuinu3oranaramu [ 15—17], Tak u Ha
KaKk 3TO MMEEeT MECTO B KapOa3arax, MPaKTHYECKH He BBIXO/IaX 00pa3yOIUXCs MPOIYKTOB:

RN=C=0 + H,NNHCOEt —> RNHCNHNHCOEt

OpHako MpH OJHOBPEMEHHOM BBEACHUHU Oolee JIOTBI, TpeOyeTcsl yKe MOBBIICHHE TeMIepaTypsl 110 25 °C
CIIOHBIX U OOBEMHBIX 3aMECTHTENCH, HalpuMmep, Ipu 1 UCIIOIb30BaHNE OPTraHNIECKUX OCHOBAHUH B Ka4eCTBE
WCTIONB30BaHUM TUApasuaa audeHnipocGuHoBor Kuc- katanuzatopa [18]:

Ph,PNHNH, + PAN=C=0 ——> Ph,PNHNHCNHPh

IIpu aTOM, HECMOTPS Ha yaaneHue 00bEMHBIX 3aMe- TpeOyeTcsl HarpeBaHHe PEaKIMOHHOM MacChl B TEUCHHE
CTHTENICH OT MOJICKYJIBI THIpa3HHa depe3 KapOOMOCTHK 10-12 4, a Berxon runpazunakapdokcamunos IX ocraercs
[19], nnst ycmemrHoro 3aBepiieHHs MpoLecca BCE-TaKU MPAKTUYECKU Ha TIpexHeM ypoBHe (58—81%):

\)RLOVNHNHz O=C=N

X " Y ——>

f NuNm | N
. X@/W % y

X=Y=0OMe,n=1,2

IX
Eme B Oosee XeCTKUX YCIOBUSAX NMPOTEKAeT B3a- YyeHHe 2 4 3aKaHYMBAETCS MOJIYUEHHEM COOTBETCTBYIO-
UMOJIeHicTBUE OyTHJIM30IIMaHATa W €r0 THOAaHaora C IMX CeMUKapOa3uaoB win THoceMukapoazuaos X [20]
(S)-mposiun ruapasunamu. Kunsiuenne npu 80 °C B Te- ¢ BbIX0JOM 76—-98%:
NHNH,; + X=C=NBu ——> O\ NHNH NHBu
R o R=H,Bn; X=0,S R o X X
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C HCII0NB30BaHNEM TaKOM JKe TTaphl H30IMAHATOB, B AHa-
JIOTUMHBIX YCJIOBUSIX, HO TPAKTHYECKH C KOIMYCCTBEHHBIM
BbIx0oM A.M. Pieczonka [21], Ha OCHOBE paHee UM e CHHTe-
3upoBaHHOTO [22] KapOoruapasuna X1, BriepBble MOMy T He-
M3BECTHBIC CeMHKApPOa3n/Ibl, COMEPIKAIIIE UMHIA30IbHBIN

¢parment (XII): 2-[(1-6eH3ui-5-metni-3-okcuno-1H-
UMUAa307-4-111)-KapOoHMI |- N-Oy TUIT U Ipa3HHKapOOKC-
amun U N-Oytwn-2-[(1,5-nqumernn-3-okcuno- 1 H-umu-
a3011-4-11)KapOOHWI [THIpa3UHKApOOKCAMHI, a TaKKe
UX THOQHAJIOTH:

/NH<_ NHBu
O NHNH, o ~Nu Y
+ —(0 + —(0
4 + X=C=NBu——> 4/
| (5]
. R'=Me,Bn; X=0, S .
R XI R x1

C 1enpio MOTyYeHUS] HOBBIX OMONOTHYECKN aKTHB-
ueix npoaykroB E.L. Luzina u A.V. Popov [23] Taxxke
WCTIONB30BAI JAaHHYIO peaknuro. B KauecTBe mcxon-
HBIX COeTUHEHMI Obun B3ATHI 1,1-Ouc(TpudTopmern)-

F;C
R, —

F;C N I
R; —NHCNHNHCR,
F5C XV

ankwmzonuanar u ruapasuast X1 u XIV, conepxamme
obbemusle 3amecturend (R, u R,). Ilpu 9ToM GbLI10 yeTa-
HOBJIEHO, YTO LIEJIEBBIMU IPOAYKTaMU SIBJISIOTCS] UCKIIIO-
yuTeNnbHO 1,4-mpousBoanbie cemukapOasunos XV u XVI:

—NHCNHNHSR;
F5C XVI

C ananoruuHoi menbio Z. Rychtarcikova ¢ cotp. [24] yenemHo ucnons3oBanu n3onua3ua X VII u apomarudeckre

n3onranatel X VIII:

O=CNHNH,

XVII XVIII

Cremyer OTMETUTb, YTO BIEPBbIE BO3MOXHOCTb HC-
TIOJTH30BaHUS B JAHHOM TIPOIECCE KPEMHHUHOPTaHNIECKIX
coenuHennit Obuta n3yuena U. Wannagat u C. Kriiger [25].

Me;SiNHNH,

_l PhIN=C=0

Me3SiNHNHSiMe3 J

KpOMe TOI0o, HAJIMYUEC, TIOMUMO TPUMETUICWINIIBHBIX,
€lIC U AJIKWIbHBIX WJIN apUJIbHBIX 3aMECTHUTEJICH B MoOJIe-
KYJIC IruJpasrHa HE OKa3bIBACT CYIICCTBCHHOI'O BJIMAHHWSA

0 R
0= CNHNHCNH@

OHHM yCTaHOBUJIM, YTO U BBEACHHUE B MOJIEKYITy THIpa3HHa
OZIHOM WJIM JIBYX TPUMETWICWIMIIBHBIX IPYIIl HE IPErsT-
CTBYET B3aUMOJCHCTBHUIO ¢ (DEHUITN30IIMAHATOM:

0]

Il
——> Me;SiNHNHCNHPh

| |
L PhNHCN(SiMe;)N(SiMe;)CNHPh

Ha BbIx0A (10 98%) COOTBETCTBYIOIIMX CEMHKapOa3HIIOB,
ofHaKo TpeOyeT, KaK MpaBWUiIO, HATPEBAHUs PEAKIMOHHOM

Maccsl (710 50-70 °C) 1 ucTonbp30BaHUS MHEPTHOTO ra3a:
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PhNHNHSiMejs

—> PhNHN(SiMe;)CNHPh

PhN(SiMe;)NHSiMe; 4‘ PAIN=C=0

PhE{NNHSiMe;

CoBeplIeHHO NO-APYroMy IMPOTEKAeT B3aUMOACH-
CTBUE THJpa3HMHAa M €ro MPOU3BOIHBIX C KpEeMHHiicO-
Jep KaliMHU M30IMaHaTaMH. Tak, MyTeM NpHOaBiIeHUS
K CYCICH3UH O€3BOAHOTO THAPA3HHA FUIH TPUMETHIICH-
JTUITHAPa3HHA B OEH305I€ pacTBOpa TPUMETHIICHITHIIN30-
[[MaHaTa U NOCIEeIYIOIIEro HarpeBaHus ObUIM MOJTYUYEeHbI

H,NNH,

A‘Me3SiN =Cc=0

|
> PhN(SiMe;)N(SiMe;)CNHPh

|
——> PhE{NN(SiMe;)CNHPh

4-tpumetwicunmicemukapoazun  (XIX) u 1,4-0uc(tpu-

Metuicuimt)cemukap6asua (XX) coorBeTcTBeHHO [25].
[Ipu 3TOM yCTaHOBIEHO, YTO CHHTE3UPOBATh TAKUM 00pa-
30M 1,2,4-Tpuc(TPUMETHIICHIIHI )cCeMUKAPOa3H/I, HCIIONb-
3ys1,2-6uc(TpUMETHICHIIIT ) THAPA3HH U TPUMETHIICHIINII-
M30IIMAHAT, HE YIaeTCsl.

Il
— > H,NNHCNHSiMe;
XIX

Me;SiNHNH,

Kpome Toro, He ymamach W IOMBITKA MOTYYCHHS
1,2-6uc(Tpumermicunui)cemukapoazuga XXI unm ero

I
L > Me;SiNHNHCNHSiMej

XX

OpraHnyeckoro aHanora — cemukap6asuma XXII mpu
WCIIOJIb30BAHUU COJITHOKHUCIIOTO TUjipa3uHa [26]:

H,NNH,* HCI + Me;SiNCO —%—>[Me;SiNHC(O)NHNHC(O)NHSiMe; | —>

—> H,NC(O)NHNHC(O)NH,
XXII

B 10 e Bpems, B ciiydae ruapasuna, 1, 1-qumern-
runpazuHa u {1-metun-1-[2-(1-MeTuruapasuto )ITum| } -
THIpa3uHa, HarPEeBaHHE C TPUMETHIICHITIITH30IHAHATOM
npu 60 °C B rekcaHe 3aKaH4YMBAETCsl 00pa30BAHIEM CEMHU-
kap6azuoB XXIIIb—XXVb, He conepkammx TpUMETHII-
CHJIHJIBHBIE TPYIIIIBL.

[Nomydenue Takux ceMrKapOa3nuIoB yKa3bIBaeT Ha TO,

XXI

YTO TIporiecc, Oe3yCIOBHO, MPOTEKACT Yepe3 CTAANI0 CHH-
Te3a TPUMETHICHIMIITPON3BOAHbBIX coenuHennit XXIITa—
XXVa, o0nmajaronmx HU3KOH THAPOIUTHICCKOW YCTOM-
YUBOCTBIO [26], 1100, MOKOOHO KPEeMHUHOPraHUYECKUM
MOYEBUHAM, BBICOKOU CHTHIMPYIOLIEN AKTUBHOCTBIO, KOTO-
pBIE B YCIIOBUSIX IIpOLIECca CHIIMIINPYIOT KaK caM THJIPA3UH,
TaK | ero Mpou3BOIHEIE [27]:

[Me,NNHC(O)NHSiMe;] —— Me,NNHC(O)NH,
A

XXlIIa

MCQNNHZ

H,NNH

XXIIIb

Me;SiNCO ——— [Me;SINHC(O)NHNHC(O)NHSiMe;] — H,NC(O)NHNHC(O)NH,

HZNITIC2H4I\|INH2
Me Me

Y

XXIVa XXIVb

[Me3SiNHC(O)NHNC2H4I\|INHC(O)NHSiMe3] — HZNC(O)NHI\|IC2H4ITINHC(O)NH2

Me Me

XXVa

Me  Me  xxvb
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o]

y |
[ MeaNNHC(O)NHSiMes | + MeNNH, —* Me;NNCNH, + Me;NNHSiMes

XXlIla

KXIVb

[ MesSiNHC(O)NHNH C(O)NHSiMe; | + Hy;NNH, —  HyNCNHNHCNH, + Me;SiNHNHSiMe;

XXIVa

KXIVb

|:Me3SiNHC(O)NHI|\1C2H4I|\1NHC(O)NHSiMe3:| + HZNITIC2H4I\|INH2—>

Me Me

XXVa Me Me

| I
— H2NCNHITIC2H4I\|INHCNH2 + Me3SiNHI\|IC2H4ITINHSiMe3

Me Me XXVb

AHAJIOTUYHO BeJeT ce0sl U TUMETHIXIOPMETHIU30-
IaHaToCHIaH. HecMOTpsi Ha HamuUue B €ro MOJIEKYIe
JIBYX pEaKkIIMOHHBIX LIEHTPOB, B3auMojencTaue ¢ 1,1-au-
METHIITHIPA3MHOM TMpoTekaeT Jmimb 1o C=N-cBsi3u,

MCQNNHQ

ClCHzSi(Me)zNCO -

Heckonpko mHaue OCyIIECTBISETCS B3aHMMOZCHCTBHE
TpUMETHICHIIIM30UManata ¢ 1,1-aumeTun-2-(TpumMeTii-
CHITHIT)TUIpa3iHOM [28]. Peakius npoTekaeT 10CTaTouHO

Me Me

yepe3 CTafuio 00pa3oBaHUsl KPEMHUHCOIEPXKAIIEro ce-
MHKap0a3naa, KOTOPBI JIETKO TPEBPAIAcTCsl B OpTaHHU-
yeckuii cemukap6azug XXIIIb:

XXIIIb

¢ Me,NNHCH,Si(Me),NCO

JICTKO, OJIHAKO 3aKaHYMBAETCS 00pa30BaHHEM paHee He-
M3BECTHOTO O-TPUMETHICHINII-1,]-TUMETUATHAPA3HH-
kapOokcumugoara XXVI:

(‘)SiMe3

Me,NNHSiMe; + Me;SiNCO ——> Me,NNC=NH

[TonmyueHHble pe3yabTaThl MO3BOJISIOT MPEATIOKHUTD
B BO3MOYKHBIX HAIPABIEHHS MPOTEKAHUS IIpoIecca.
CHauaja B pe3ylbTare BHEJPEHUS TPUMETUICHININ30-
nuanara mo cBs3u Si—N 1,1-gumeTwin-2-(TpuMeTHII-
cuimi)ruspa3uHa oopasyercs cemukapbasua XXVII
C IBYMS TPUMETHICHIMIBHBIME TPYIIIaMH. 3aTeM II0

H
XXVI
MEPBOMY HalpaBJICHUIO (@) IPOUCXOJUT CHATUE OAHOI
TPUMETHICHINIBHON TPYIIBI, puBosAmee K 1,1-am-
METHJI-2-(TPUMETHIICHIII ) THAPA3UHKApOOKCAMU Ty

XXVIII, koTopsIid B pe3yapTaTe CHIATPOIIHON HU30Me-
pHUU IEPEXOIUT B KOHEUHBIN NponyKT peakuuu XXVI:

0
Il

Me,NNHSiMe; + Me3SINCO ——> | Me,NNHCN(SiMes), | ——>

. f

XXVIII

OSiMe;
\

H XXIX

>| Me,NNHCNHSiMej;

L6 o MezNI‘\IC = NSiMe;

XXVII

O‘SiMe3
— MezN]\‘IC=NH
H xxvi
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o Bropomy Hanpasienuto (6) cemukapbazug XXVII
caM usomepusyercs B coenunenne XXIX, koropoe us-3a
HU3KOW THUIIPOJIMTHYECKON CTAOMIBHOCTH B YCIIOBHSX pe-
aKnuy npespamaercs B O-TpuMeTwicHin-1,1-mumerun-
ruipasuHkapookcumumoar XXVI.

[Ipu aTOM paccMaTpuBajIOCh W TPEThE HAIpaBIe-
HUE JJaHHOM peakiuu (8), KOTopoe Mmpeanoiaraet npu-
COeMHEHNE HE3aMEeIIeHHOTO aTOMa BOJIOPOA TPYIIITHI
NH 1,1-gumeTun-2-(TpUMEeTHICHIMI)THpa3uHa 110
cBs13u N=C TpUMETHIICUITMITN30I[MaHATA:

H /SIMC3

MezNI\‘ISﬂ\/Ieg, + Me;SiNCO - MezNI‘\IC

H

i
——> | Me,NNCNH,

\
SiM€3

Peanuzanus 1aHHOTO HampaBlIeHUH MpHUBENa Obl K
cunTesy  O-tpumetwiicunui-1,1-auMerunrunpa3zoHo-
kapbamara XXX. Opnako, mockonbky B MK-cmekrpe
CUHTE3UPOBAHHOIO COCIMHEHHUS HE OBUIM 3aperucTpH-
POBaHBI TIOJIOCHI TIOTVIONICHUSI BAJICHTHBIX U Jiedopma-
IIMOHHBIX KOJICOAHUI CBA3EH TpyIIIbI NHZ, OBLI clellad
BBIBOJI O TOM, YTO JJAHHOE HAIIPABIICHHUE B YCIOBUAX ATOH
peaKInu He peasn3yeTcsl.

O =CNHNH,

SiMe3

OSiMe;

—> Me,NN=C —NH,

XXX

CoBepIICHHO ApPYTUe pe3yabTaThl ObUIN MOIYYICHBI
MPU HKCIIOJIb30BAHUK TIPOU3BOAHBIX THJpa3uHa Oolee
CJIO)KHOTO CTPOCHHUS, HAIPUMEP, THIPa3uia H30HUKOTH-
HOBOU KUCIOThl XXXI, ¢ TPUMETUIICUITUIN30UUAHATOM.

Oxkazanoch [28], yTo faxe JUIUTENbHOE HarpeBa-
Hue (18 1) nmpu temneparype 80 °C He mpUBOIUIO K
00pa30BaHUI0 TPHUMETUICWIMIIPOU3BOAHOTO CEMHU-
kapOazuga XXXII:

O
0= CNHNHCNHSlMe3

X
| + Me;SiNCO %H O
—

N

Kpome ToOro, mpuMeHeHHe B HaHHOW pEaKIUU
pactBopuTens — TerparuapodypaHa U BbICOKOI(DheK-

XXXII

THBHOTO KaTallM3aTopa — OKTOATa 0JIOBA TAKXKE HE TPH-
BEJIO K JKEJIaeMOMY Pe3yJIbTary:

0 =CNHNH, 0 =CNHNHCNHSMe;
N Tr'®, K, 60° A
| + Me3SiNCO KLU,
~ ~
N™ xxxi N™ xxxan

[Monyuyennsie B.JI. llenynsaxoseim u H.IT. Cme-
TaHkuHOW [29-31] xapOOyHKIHOHAIbHBIE KpEM-
HUWOpPTaHWYECKUe W30IMaHaThl o0uieit Gopmyms:
R Si[(CH,) N=C=0], (R=Me, AlkO;m=1,3;n=
1-3) Tak)ke TOCTATOYHO JIETKO BCTYMAIOT B PEAKIINH C

Me

OpTaHWYEeCKUMHU MPOU3BOAHBIMU TUIpa3una [32-35].

B kadecTBe TMU30MMAHATOB OBLIN HUCIIOIB30BaHbI
1,3-6uc-(y-U301IMaHATONIPOITHIITUMETHIICHITII )IIPOTIaH
u 1,3-6uc-(y-uzounanaronpomnun)-1,1,3,3-rerpameruii-
JTUCHIIOKCAH:

O Me Me O

I Il . I
RNHNH, + R[Si(CH)sN=C=0) —= —mh‘fCh‘l—[(CH;);?iR':'sii(CH:)_;E‘I—[CiH—

Me

R Me Me

R=H.Me. Ph: R'=0. (CHy)3
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Me

|
HgXﬁ(CH:);(ﬁNH; + O[SI(CH:N =C =0]
|

Me;NN NNMe;  Me

Cwmetankunoit H.IL. ¢ cotp. [36] Obutn npoBeneHsbl
WCCIICJIOBAaHHUS OTHOCHUTEITLHON PEaKIMOHHOW Ccroco0-
HOCTH KapOO(pyHKLUMOHATBHBIX KPEMHUHOPraHMYeCKUX
M30IIMaHATOB Ha MPUMEpE Y-H30IIMaHATOPOIHITPH-
STOKCUCHJIAaHA B PEaKUUsAX C COCOTUHEHUSIMH, COepIKa-
MU TIOJBHXKHBIHA aTOM BOJIOPOJIa, YTO TIO3BOJIMIIO CO-
CTaBUTb CJIEAYIOLIUI P aKTUBHOCTH:

i i
BuNH, > PhCNHNH, > H,0 > EtOH > PhCNH,
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06 aemopax:

Kupunun Anerxceii Jmumpuesuu, 10KT0p XMMAYECKHX HayK, TPO(ECccop, 3aBeIy oyl Kaeapoi XMMHUH U TEXHOIOTHH
aNIeMeHToOpraHmdecknx coenuneHnii uM. K.A. Aunpuanosa MHCTUTYTa TOHKMX XUMAYECKUX TexHonoruid M. M.B. JlomoHocoBa
OI'BOY BO «MUPDA — Poccwuiickuit TexHonormnuecknii yausepcutet» (119571, Poccus, Mocksa, nip-T Beprazckoro, 1. 86).

Benoea Aust One208Ha, TOKTOp XMMHUUECKHX HayK, mpodeccop kadeapbl XUMUHU U TEXHOJIOTUH HIEMEHTOOPTraHHYEeCKUX
coenuuenmii um. K.A. Aanpranosa acTuTyTa TOHKHX XUMHAUYecKuX TexHomoruit umenu M.B. Jlomonocoa ®I'6OY BO « MUPDA
— Poccwuiickuit Texnonorunueckuit yausepcutem (119571, Poccusi, Mocksa, nip-t BepHasckoro, . 86).

Kupununa Hadexcoa HeamHO8HQ, KaHAWIAT XUMHYECKHX HaykK, Beaymui urxkenep AO «[ocymapcTBeHHBIN
HaY4YHO-HCCIIE/I0OBATENILCKUI MHCTUTYT XMMHUHM M TEXHOJIOTHUHU 3JIeMEHTOOpraHudeckux coeamnenuin» (111123, Poccusi, Mockasa,
mocce DHTY3HACTOB, 1. 38).

ITempozpadckuii Apmem Bukmopoeuu, Kauuar XAMUYECKUX HAYK, CTAPILUNA HAyYHbIH COTPYAHUK Ka(eIphl XUMUK
U TEXHOJIOTMH 3JIeMEHTOOpranndeckux coequHeHuii uM. K.A. Anapuanosa MIHCTUTYTa TOHKHX XMMHUYECKHUX TEXHOJIIOTUN MMEHU
M.B. Jlomonocosa ®I'BOY BO «MUPDA — Poccuiickuii Texnonorndeckuii yauusepcutet» (119571, Poccus, MockBa, np-T
Bepnanckoro, 1. 86).

IITem6ens Hennu AeoHUOOBHA, KaHIU/IAT XMMUYECKHX HayK, CTAPILMIA HAyIHBIA COTPYIHUK Kaeaphl XMMHH 1 TEXHOIOTHH
nepepaboTKH IIIaCTMACC U MOJIMMEPHBIX KOMIO3UTOB HCTUTYTAa TOHKMX XUMUYECKUX TexHoioruid um. M.B. JlomoHnocoBa
OI'BOY BO «MUPDA — Poccuiickuii TexHonornueckud yausepceuret» (119571, Poccust, Mocksa, np-T Beprasckoro, 1. 86).
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