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Abstract: In this work, the Raman spectra of the strong solvent dimethyl
sulfoxide (DMSO) were compared with the results calculated by different methods.
The optical parameters of IMCO monomer, dimer and trimer were studied and PED
analysis of natural vibrational frequencies was presented.
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XO03Upru KyHJa CHEKTPOCKOMHUs coxacujaa onud OopuiaéTraH WIMHI
W3JIAaHUIJIAPHUHT KYMUYWINK KUCMH, TUPUK OPraHM3MIIAPHUHT SIIAIIUAA MYyXHUM
XHMCOOIaHTaH OMONIOTUK OOBEKTIIAPHH YpraHuiura kaparuiras [1].

buonoruk oOBeKTHApHW YpraHuiiga MoJIeKyJanapapo ¥y3apo TabCUP
KYWIApUHH XaM Ha3apui, XaM aMaJiii KUXATAaH YpraHuIl KaTTa axamusaTra ora.
Monekynanapapo y3apo TabCHUp Kydwlapu WYHAa BOJOPOJ] OOTJIAHWII SHEPTHUs
KUXATUJAAH KUYUK OYIuImMra kKapamacJaH, MOJJIAHUHT TY3WIHIIHAIAA MYXUM

xucobnmanamu. Bogopon — GormanumHM - 3ca KOMOWHAIIMOH  COYMJIMII
CHEKTPOCKOMUACH Xamja HOAMIEpUK Xucobnanutap €EpaaMuaa  YpraHuil
3aMOHaBMH ycymiapAaaH Oupu xucobOnaHagu. by wumjga OHOJOTMK —akTHB

JIMCO
(dapmareBTUKa COXacua Ba MIEKTPOH CaHOATHa KEHT KYJUIAHUJITaHIUTH cabalan
xaMm ypranum MyxuMm xucobmanaau. TaxpuOamap Renishaw In Via Raman
CrnekTpasnl YW3UKJIAPHUHT

Monmanapaan Oupu Oynran JMCO wmoamacu TaHiad OJNHMHTaH.

ABTOMATJAIITUPIITAH CHEKTPOMETPHUAA OJIMHTaH.
XapaKTepUCTUK YacTOTAJapUHU aHUKJIAIl Makcaauja IMOTeHIMAT DSHEPrus
takcuMoTH (PED) Taxnunu yTkazunras [2].
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Kyumu sputyBun xucobmanran JIMCO HuHr TeOpaHMII YacTOTajlapu

HOUM3HMKJIM MOJIeKyna Oynranmuru cababmu 3N-6 ¢dopmymara acocan 24 Ta
¢dbynaamenTan TeOpaHuIn yacToTara sra. l-xanBania sca TaxpuOagaH OJMHTaH Ba
3ta ycyn (HF, DFT Ba MP2) na xucobnanran ¢yHaameHTan Xycycuil TeOpaHui
yacToTasiapu Kenatupwirad. la-pacmaa cyok JIMCOHuHT Taxpubana oNMHraH
KOMOHMHAIIMOH COYMJIUII CIIEKTpJapy KeITUPHIraH 0yiu0, Oy criekTpan YM3uKiIap
Mypakka® Ba Oup HeuyTa TeOpaHWII MakcuMymiapura sra. Taxpubama C-H
CHMMETpHUK BaneHT Tebparunniap 2999 cm™ Ba 2916 cm™! umsukmapra Moc xenazm.
Haszapwuii xuco6manran Hatmxkanapaa 0y unsukinapra DFT ycynna 3130 Ba 3038 cm”
! ymsuxnap 4% xaromuk Guman moc kenca, HF Ba MP2 na xucoGnanran
HaTXKanapaa oca 3269, 3182 Ba 3181, 3071 cm™ ra tyrpu kenamu. Taxpubana C-
H cummerpuk aedopmarmon Tebpanumra 1422 cm™ Ba 1312 cm™ umsukmap mMoc
Kenuim Kypcarunran. Xucoobnanuiapaa HF Ba MP2 ycynna onuHran HaTtmxanap
(1480 Ba 1362 cmt) unsuxnap 4% xaronuk 6unan DFT ycynna onuHran Kuimar
sca 1333 cm™ ra Tewr o6ymu6, 7% dapk kwimmu anuknanrad. HF Ba MP2 na
onuMHTaH Oy yM3uKiIap Moc xoiaa 3269, 3182 sa 3181, 3071 cmtra TYFpU KeNaju.
1312 cm! cummerpuk nedopmarmon Tebpanum yays sca DFT Ba MP2 xuco6nam
Hatmkacy 1312 Ba 1340 cm™ 636 Taxpuba 6uman moc Tymamu. HF na aca 6y
g3k 1458 cm? ra Tenr 6ynu6 dapku 10% Hu Tamkma sTagu. Xucobamiap
kypcatamuku, 1046 cm!  cmextpan umsuk S=O Banent, CH cummerpuk
nedopmarmon Ba CSC torsion (Oypunuir) TeOpaHHWILIaApH KOMOWHAIUSCUIAH
u6opar. HF ycymuna xuco6nanran Oy 4usukHuHT Kuitmatu 1054 cm™ Taxpuba
ounan 1 % ¢apk Omian aiiHan moc kenagu. DFT Ba MP2 ycynuna sca Oy 4n3uk
Moc xonaa 951 Ba 970 cm™ ra moc kenu6, Taxpuba Kuitmatunan 10 Ba 8 % ¢papk
kunaau. CH accummerpuk BajeHT Ba CSC torsion TeOpaHUIUIap KOMOMHAILIUACH
955 cmra Moc kenamu. Hasapuii xuco6mnanran kuitmatnap (HF, DFT Ba MP2) yuyn
aca Moc xonza 979, 891 Ba 907 cm™! ra Tenr 66, Taxpuba HaTIKacu (2, 7 Ba 5
% ¢apk) 6usan Moc kenap skaH. Konran 6 Ta yactotanap OJTUHTYTYPT, YIJIEpOJ
Ba KMCJIOPOJI aTOMJIApH UINTUPOKKUIArd TeOpaHuILIapra Teruuuii 0ynu6 taxpuda
HaTkanapu omnan £10% dapk 6unan MOC TYIIUIITN aHUKJIAHTaH.
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1-pacm JIMCOnune KC cnexmpnapu: a) maxcpuba b)HF, c) DFT ea
d)MP2.

Ammo Taxkpubana onunrad CSC torsion Tedpanummra Moc kenysuu 117 cMm
! cnextpan umsmk XucoGmaHraH yacToTanmapiaH KeckuH (apk Kmwiaau. Jlemak,
JIMCO yuyn Taxpubaga OJMHIaH KOMOMHAIIMOH COYMJIMINI  CIEKTpJIapu
yactotasiapuan conmmtupunaa HF, DFT Ba MP2 xucoOnam ycymiapuHUHT
UMKOHUSTIapu Oup xui 0ynub, +10% dapk OunaH MoC TyIIMIIM KypcaTHITaH.
JAMCO na monexymsip arperaiysuylapHUHT XOCHI OYIUIINAA AUITOJIb-AUIIONb ¥3apo
T@bCUPHMHT POJIM XaKuaa HIIia aitud yrunras [3].

Kyunu aputyBun xucobnanran qumeruicyindokcugauar (JIMCO) koMOMHAIINOH
coumtut kapaéunapu xam LabWIEV mactypuna Buptyan xonatna ypranwiMokaa [4].
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JlexuH xucoOuanuiap yHd KypcaTaaukyd, MOJIEKYISp arperansulapHUHT XOCHI

OynuIMaa HOKJIACCUK BOJAOPOJ OOFJIAaHUIIHUHI POJIM MyXUM dKaH. Bomopon

OOfJIaHMIIIa MIUTUPOK 3TYBYM aToMjap mnosocanapuHu ypranum yuyH JMCO

HuHT ymMymui cnekrpugan S=0 Ba CH nonocanapu ypranunau (2-pacm). Pacmuan

KYpuHaauku, Oy Toyiocamap Mypakkadb Oyiuo,

nmacrt 4actora TOMOHIAH

acCHUMETpHsTra 3ra Xamja SpuM KEHIVIMTH Xyda Karta. BbusHuHT (uKkpuMu3ua,
OyHmaii Mypakka®d Ba KEHI TOJOCAIAPHUHT Xocui Oynumura ca6ad JIMCO
TapKHOWJa TYpJIM MOJISKYISIp arperanusuiap (MOHOMEp, JUMEp Ba X.K.) HHUHT

Oymumm xamaa Oy MOJIEKYJISIp arperanusuiap mojiocajapyd WUFHHIUCH MIAKIHIA

HaMOEH OyIuIIMIup.
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2-pacm. JIMCO nune S=0 mebdbpanuw nonocaCunune KC cnekmpu

1-orcaosan. JIMCOHune mebpanuw yacmomanapu xamoa PED maxnunu.

Xucobnanran gactotanap (cm?)

g 8 Tax. Tax MP Tax
% E_ H'E HF [Xuc DFT  ./Xu JXu PEDTaximun (%)
S &5 00. c00. c00.
1 3281 3143 3192 CHs asym str (98)
CHs sym str (22),
2 3279 3142 3191 CHs asym str (75)
3 3275 3135 3185 CHs asym str (98)
4 2999 3269 092 3130 096 3181 0.94 CHssymstr(98)
5 2916 3182 0.92 3038 096 3071 0.95 CHzssymstr(99)
6 3178 3035 3070 CHs sym str (99)
CHsz asym bend
7 1596 1476 1506 (72), CSC asym
tor (23)
CHsz asym bend
8 1578 1457 1487 (71), CSC asym
tor (20)
CHs sym Dbend
9 1576 1455 1484 (71), CSC tor (20)
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CHz asym bend

10 1563 1441 1469 (77), CSC asym
tor (20)

11 1422 1480 096 1333 107 1362 1.04 8;')3 sym  bend

12 1312 1458 090 1312 100 1340 0.98 E;;'; sym  bend

13 1163 1072 1097 S=0 str (83), CSC
asym tor (10)
CHsz asym bend

1 1127 1022 1041 (22), CSC asym
tor (60)

S=0 str (14), CHs
15 1046 1054 099 0951 110 970 1.08 sym bend (19),
CSC tor (55)
CHs sym bend
(18), CSC tor (56)
CHsz asym bend
(22), CSC tor (68)
18 700 762 0.92 652 1.07 692 1.01 S-Cstr(90)
19 671 723 0.93 623 1.08 669 1.00 S-Cstr(95)

CSC asym bend
20 384 400 0.96 363 1.06 368 1.04 (11), CCS out

bend (75)
21 335 350 0.96 310 1.08 308 1.09 OSC bend (89)
CSC bend (80),
CCS out bend (11)
23 254 223 247 CSC asym tor (98)
24 117 210 0.56 180 0.65 196 0.60 CSC tor (94)
Kuckaprmanap:V, BaJIEHT; B,0up Tekucaukaa nedopmaryon; y, TEMKUCIUKIAH

16 1029 925 942

17 955 979 0.98 891 1.07 907 1.05

22 306 306 1.00 280 1.09 290 1.06

TaIIKapH JeOpMAaLMOH;T, OypHIUII TeOpaHHUIIH; “-“aCCUMETPHK.

3-pacmga JIMCO wuar DFTpma xucoOmanraH MoOHOMEp, AMMEp Ba TpUMED
XOJIaTJIapy YUyH ONTHUMAaJl T€OMETPUSACH KENTUPUITaH. 3-pacMHHUHT a) KUCMHUZA
JAMCOHUHT MOHOMepH KenTupwiran O6ymm0, nunon momeHtn 4.15 D Ba Cs
cummMmeTpusra sra. 3-pacMHUHT B) KucMuga JIMCO HUHT nuMepH KeITHPUITaH Ba
quMep Xocu oynumiaa TypTTa H-60Fmanumn opkanu OoFiaHraH Ba €MUK CTPYKTYypa
xocun Kunagu. by 6ornmanunuiapauHT ukkutacu JIMCOHuHT O16 xamaa Hiz Ba
Hi9 aromnapu opkanu Ba H-6ornmanunuiapauar kedinaru ukkutacu JJMCO#nuHT Og
xamaa Hz Ba He aromnapu opkamu xocun 6ynaau. bor y3yHimukimapuHuHT 6apyacu
oup xun 2.4 A ra TeHr Ba KOMIIEKC XOCHI OYIHII dHepruscu 1.22 KKan/MoJb.
Humepaunr aunon momeHtd 0.0008 D ra tenr. Jlumep Aumnos MOMEHTUHHHT
MOHOMepHTra HUCOATaH KECKUH KaMaluO KETHIIM MOJIEKYJIAHUHT OPHEHTAIUSCH
Ounan Oofnuk. JluMep Moiekynacu Kapuild cummerpuk sxoinmamran Ba Con
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cummerpusra sra. Tpumep 3ca Cs cuMMeTpusira sra Ba TpUMEp XOCHJ OYiuIn

sHeprusicu 1.79 xkan/moib ra TeHr (3c-pacum).
a)
; o o)
@ #/8
@ */s

@D
‘ 2.58 A :
‘g ‘ 2.50 A
aﬁ:u s z'fé
1.22 KKaI/MOMNE ‘

1.79 KKAIL/MOJIb

3-pacm. [IMCOnune onmuman 2eomempusicu
Tpumepna ontuta H-Gormanui opkanu qumepaar €MuK 3aHKupra sHa oup
MoJieKyia nkkuta H-6ormanum opkanu 6ornanran. Hoz xamma Hog aTomiap Ba O1e
atomu Ounan Gornanrad Ba 0or y3ywiurd 2.37A tenr. H-Gornanum y3yHiuru
YUMHYH MOJIEKYJIaHMHT GOFIaHuIIN Ty(aiinu amanra omran (Oz--H13=2.58 A Ba
O26'--H19=2.58A). Oz atomu H, Ba Hg atomnapu 6unan sua ukkuta H-Gormanumm
opKanu OOFIaHuII Xocu 6ynanu, 0oF y3yunuru 2.50 A ra tenr. Hemak, IMCO ga
MOJIGKYJISIp arperanmusuiap  acocaH kuciopon artomuapu opkaaun C-H---O
KYPUHUIIIArd Ky4dcu3 Hokiaccuk H-Oornmanunuiap tydainm xocun Oymaaw.
JAMCO HuHT nuMep arperanusiiapu €nuK makiga 0ynub, Tpumepna sca OUTTa
KHCJIOPOJ aTOMH Oemrarada, s’bHU, OUTTa KUMEBUI Ba TYpPTTa BOIOPO.
OOFJIAaHWII XOCHJI KIJTUIIIN KYpCaTHiITaH.
4-pacmpa JIMCO wmonomepu yuyH 3 xun HF, DFT Ba MP2 ycynnapaa
xucobaanran MyJuIMKeH 3apsii TAKCUMOTH KenTupuirad. Monekynanusr Ci, Os
Ba C7 aTommapu MaH(uii 3apsuiaHrad Oynu0, ylmapHUHI KMMMaTH MOC XOJiJa
Ypraua -0.50, -0.60 Ba -0.50 ra TeHr Ba KoJraH aToMJIapu MycOaT 3apsiJUIaHTaH.
OHT KaTTa 3apsA] ONTUHIYTYPT Ss aa Ba yHUHT KuiiMatu HF ycynu yuyn 0.808.
2-orcaosan. JIMCOnune ceomempux napamempiapu

Atomaa  Ycyaaap ATtomJiap Ycynaap

p HF DFT M HF DF MP2
P T

2

Bor ysynauru (A) BasienT Oypuaru

Ci-Hz 1.083 1.091 1.091 H2-Ci-Hs 111. 111, 1115
3 5

C1-Hs 1.082 1.090 1.091 Hz-Ci-Ha 109. 110. 110.0
8 2

Ci-Hs 1.081 1.089 1.089 H2-Ci-Ha 109. 110. 1101
8 1

C1-Ss 1.800 1.831 1.812 H>-C1-Ss 109. 109. 109.8
7 )

S5=0¢ 1.471 1.501 1.503 H3-C1-Ss 109. 109. 108.4
3 0
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S5-C7

C7-H8

C7-Ho
C7-Huo

1.796

1.082

1.083
1.081

1.831

1.090

1.001
1.089

HNxkn éxkam Oypuak

H4-C1-Ss-
Oe
H>-C1-Ss-
Os
H3-C1-Ss-
Os
C1-S5-O6-
Cs

O6-Ss-
Cr-Hs
O6-Ss-
Cr-Ho
O6-Ss-
Cr-Hio

Bonopon aromnapunusr (Hs, Ha Ba Hg) 3apsanapu xam Oup xun yprava 0.170
ra TeHr. 4-pacMJaH sfiHa LIYHU Kypuil MyMKUHKH, MP2 meroamnna xucoGnaHraH

67.3

-173.6

-51.4

104.0

51.4

173.6

-67.4

67.6

-173.4

-51.2

102.4

51.2

1735

-67.6

1.812

1.091

1.091
1.089

68.3

172.4

-50.4

101.3

50.4

172.4

-68.3

H4-C1-Ss

C1-S5-O¢

C1-S5-Cy
06-S5-C7

S5-C7-Hs

S5-C7-Hg

S5-C7-Hio

Hs-C7-Hg

Ho-C7-Hao

Hs-C7-Hio

3aps KuiiMaTiapu 6apya aTomilap ydyH KarTa 9KaH.

Ketinnru ypunaa HF ycynuna onunras 3apsa MUKIOpJIapu KaTtTa 0yiauo, SHT KUYUK
kuiimat DFT ycyn yuyn skas. By kuiimat DFT Ba MP2 ycynnapu yuyn moc xonna
0.596 Ba 0.683 ra tenr. H2 Ba Ho aToMnapuHMHT 3apsuiapy Oup Xuil Ba ypraya

0.129 ra Tenr.

ISSN: 2992-9210

106.
8
106.
4
98.2
106.
4
109.
3
109.
.
106.
9
111.
3
109.
8
109.

106.
5
106.
.
96.5
106.
;
109.
0
109.
5
106.
5
111.
4
110.
1
110.

106.9

106.4

95.7
40.8

108.4

109.7

107.0

1115

110.1

35.0

http://journal.uzfi.uz

36

volume 1 | Issue 3| 2024



Integration of science and education published: march 2024

ISSN: 2992-9210

0.8

o
[92]
1

o
IS
L

o
48]
L

0,0

3apsaa TakcumoTu (e)

-0,8 4

CI1.I—i2.|-;3.I-;4ISIS.C:6.CI?II-;B.I-;9lH:IO.
ATOM
4-pacm. /IMCO yuyn MysuinKeH 3apsiJi TAKCUMOTH
KoMOuHaIMOH COYMIHII CHEKTpall YM3UKIAPUHUHT MYpakkaO Ty3WJIUILNTra
sra Oymunm JAMCO Ttapkubugaru Typiaud MOJEKYISp KOMIUICKCIApHUHT
MaBXyAJIUryd OminaH OOTJIMK AKaHJIMTH HOAMIIEPHK XUCOOAIIapaa ¥3 TacIuFuHU
TOIJIH.
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