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u CBr;NO, saertponorpadmueckny merogom. Karle I. L.,

Ay —Ae e ——}  2B38.  Onpeneacnne moaeryasapusx erpyrryp CINO2-
CENO. T
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‘Karle J. Determination of the molecular strictures

“of CF3NO, and CBryNO;, by electron diffraction. «J. Chem..

“7 Phys.», 1962, 36, N 8, 1969—1973 (anri.)
DAeKTPONOrpadIrIecKit CeKTOP-MIKPOHOTOMETPIT., MCTO-
10M arceaeonanbl Mo cTpykTypst CFaNOz (I) m CBrsNO.
7(I1) » mapax. TIpn pacmippoBKe dICKTPOHOrPaMM Me-"
TOI0M PAAMAILLIOrO PACHPCACACIIL JI MCTOJOM TIOCI]Ie-
“qosaTeabubIx IpHOMLKENILl IOTYYensl CleTylonue pe-’
ayapTaThl. B mapax 1 IrpiucyTCTBYIOT ABA IIOBOPOTHELX

13oMepa THIA JdTaHa (ec,rm YYUTBIBATH OJHO IIC3AHSATOEC,
MeCTO BORPYI' sAapa 1130‘1'11) ¢ ImaxMarnoii X 3aTeHeHmoit
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CNO, HeILIOCKAs, IpPIYCM YroI Y MEKIY KaiKIol m3
“lepaseit N—O I IUIOCKOCTBIO, B, KOTOPOil DacmOTOsKeHa
neutpamsnas cpnsp C—N, cocrasaser 9° 35 £ 1° Il yo-
gexyast I HailZeHsl ceAYIOINC 3MAYCIIA MCKDBIEPHBIX
paccroanuit (A), CPeHCKBATPATIYHELX AMIUINTYZ KOie-,
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roudurypamuaMi sgep B coormomemmu 2:4. Tpymma™

A) 1 saentanix yraos: N—O 1,21 7777




+ 0,01 (0,050 %= 0,005); C—N 1,56 = 0,02; C—F 1,325 %=
+000:) (()OaOi0,00o) 0—0 221 +001 (0,067 *:
+ 0007) C—0 2,30 %= 001' '(0,067 + 0,007); N—F 235 %=
=+ 0,01 (0067- + 0001) F—F 2,47 = 0,01 (0,057 %= 0007)
O—F 257 %+ 0,015 (0 084 = 001) O—F 2,88 %= 0,015
(0,08% = 0 ,01), 0=F 3,38 = 0,015 (0,084 = 0,01) (max-:
MaTHas l\oxrq)nrypamm STAEP, COOTBETCTBYIOMIe PACCTOA-
uust’ O—F gaa saremennoil koH@urypammni fiep PaBHBL
2,48, 3,04 n 331) <TFCF 110°; <FCN 109°; <ONO 132°,
< CNO 112°. B napax IL npncymrnyer JUIb ‘OJNH TO0-
DOPOTHBII 130Mep ¢ IMaxMarHoil Koud@irypammueit agep.: y
Tpynma CNO, Tanske HCITOCKAs, IpHYeM Yrox y = 8°!
33" = 1°, as monenyanr IT nau;wnu claeayIonne 3nage-
HIT MERBIJCPHBIX  PACCTOAMIIT (A), cpeHeKBaIpPATII-
- HBIX aMINIITY; Koaedamiit (B ckoOKax,’A) M BaJCHTHBIX:
yriaon: N—0 1,22 = 0,01 (0,050 % 0,005); C—N 1,59 £ 0,02;!
C—Br 1,92 +0007 (0,056 = 0,005); '0—0 224 -~ 00?
(0,070); C—O 2 33 £ 0,02 (0,070), N—Br 286 * 001
(0,062 == 0,007); Br—DBr 3 15 = 0,01 (0,089 = 000 7);
—Br 283+001 (0,069 =+ 0,007); O—Br 33 g 0010
(0,069 = 0,007); O—Br 3,92=* 0010 (0,069 =+ 0001),
, < BrCBr 1110°18’; < BrCN 108"1'8/ < ONO 134°% < CNO
M10°40°. B. mepn;mnon
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'/ 12 B103. Onpenesenne MOJeKyaAsipHOil  CTPYKTYpHI
‘CF3NO, u CBryNO, meromom nHdpakuiit 3JeKTPOHOB.

~Karle I.L. Karle_ J. Determination of the mole-i-

'cular structires of CF3NO, and CBryNO, by electron dif-

“fraction. «J. Chem. Phys.», 1962, 36, Ne 8, 1969—1973 .

(anm) .

: Bo3MokKubl yeTelpe pasynuible KOHGOPMaUHH MOJEKYy-

it CX3NO, ¢ 3aTopMOKEHHBIM BpauleliieM, oT/HYaloNHe-
. ica othocuT. pacnosoxennem rpynn CX; 1 NO, 1 crpoennen

icamoit HuTporpynnsl. JJisi onpejesenust HX CTPOEHHs NpPH-

‘MeHeH MeToj ANGPAKUHH 3JEKTPOHOB C HCHOJIb30BAaHIHEM

.KOJIHYECTB. MeToa CeKTopHoro Muxkpodoromerpa. Kpiusne

b2

————

HHTEHCHBHOCTH H pajHaJibHOIro pacnpeaejeHHsl BhIUHCJEHE ..

\ AJas Kaxaoil M3 BO3MOXKHBIX KoHdopMmauuit oGeux MoJe-
. KyJ, BKJio4ast i cayuyait cBo6oanoro Bpaenus. Conocraa-
JleHHe 3THX KPHBHIX C 3KCMEePHMEHTaJbHLIMIL [O3BOJHJO
yCTaHOBHTb, YTO MOJIEKYJa GPOMOMHKPHHA HMeEET CBepHy-
Tyi0 KOH(OPMALIO, AHAJOTHYHYIO KoHupopMaluuu 3TaHo-
BHIX COEAMHEHHil, a MoJekyJsa ¢GToponHKpHHA CYUlECTBY-

e B e . - Calde

!w\'l‘ B cnepuvmu H 33T\IGHHOH Kou(pop\muxm‘( COCTHBJIEH&



TabaHLUa BCeX HahucHHBIX MeKATOMHBIX PacCTOSHILI, Cpeg- * -
HHX KBaJApaTHYHBIX aMIJIHTYJX KoJseGaHHuil H BaJeHTHBIX
yrJos. anna csan C—N B,Gpomo- it GpTOpONHKpIIie pas-

na 1,59 u 1,56A. Yras ONO papums 134° 1 132°, Crpoe-
‘HHe HHTPOTPYNNHl NMOYTH TaKOe Ke, KaK I} MOJEeKYJhl
NO,. 'pynna —CNO, nensockasi. Broicora notenu. Gapbe-
pPa BHYTpPeHHero Bpallenis -ouenena B 3 kxkaalsoan. N

' _ M. Kobniep
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F C}\(S i - Electron-diffraction studies and excifation processes in mole-
b ﬂ/ cules. J. Karle. Rept. NRL (Naval Res. Lab. (U.S.)) Progr.
sl April, 1963,"1=127" In electron-diffraction methods, exptl. sepn.

Fk 0 I‘r ( can be made of eclectrons undergoing elastic collisions from.
d‘LbM Oq those involving electron energy losses and- mol. ‘excitations.|

196

* ~*The app. of Swick (CA 55, 12940¢) was modified. The elec- -

_trons are emitted from a hot filament and are accelerated to,

lens and the photographic plate, and a diffraction pattern is

i -."  obtained in a fractign of a sec. The gas jet is caught in a cold,
.| ---- :trap after ‘having crossed the electron beam. The radial dis-
i " tribution curve for benzene shows 3 different C-C distances and

. C-H distances. -For unstable compds., such as F;CNQO. and

C;/,ll\ s k -+ 40 k.e.v. in a vacuum of <10~ mm. Hg. The sample gas is . -
m ( \% g injected perpendicular to the electron beam between the focussing
. il Y A
-

i ! contpds—mmd the CNO; atoms are nonplanar. 'S%rtened chem.’
! i bonds as in_Freon are correlated with-chem. stab

i
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i Bry,CNO,, the C-N distances are ~10% longer than in other =~



picryl halides, the potential barrier hindering rotation of the: :
CF, group is much weaker Tor the CBrs group. In CLECC,' -
t c] arriéar for E:otation aboutothe C]—/ 1ond is a 0, 0 ca}.’ i

mole, and in FyCCF; it is ~4000 cal./mole. In CLSiSiCl,, the’
barrier hindering rotation about the SiSi bond 1s. ~1000 cal./:
mole. The gas-collision energy losses of the electrons are only a*
few e.v. The limit of resolution of-the app. is 0.3 v. Some re-; .
sults for Bry, CCl,, and CyHj are discussed. These results were |-
obtained by modifying an electron-diffraction app. to separate:
“out inelastic scattering. The results are “ecompared to ‘theory, '
and equations are developed; the exptl. points fall close to the

theoretical curves. __Manfred Mannheimer __




\:3

——
2y CS
@)
/'
«3
’y
7Y

vcrle Zelsp L0TIC de
pebospingtion of MO ooloculor
sizugberes of CFil, and Sleil, loy
> F3ve
alcateon 123533Cu105¢ ‘e lNte Py me T
1838. 30, L 8y 1505-1973 lynpa.. J

Afi’}:’
:) § s - '\‘n */’ 3
e w33 20 50 G0

Y




C.F_)D{O

-

1

Hanson JPhys. Chews, 69(11), 3727-30(1965)(Eng). The

ar— PO S : el y A -~
Electron diffraction of trifluoronitrosomethane. M. I. Davis,} ! 9b$
Nesll. E. Boggs, D. Coffey, Jr., (Univ. of Texas, Austin); afid H. P.]

“{mol. structure of trifluoronitrosomethane was detd. by gas-phase
electron diffraction. The predominant conformation is eclipsed.
The principal structure’ parameters are: r(C-F) = 1.321 £F-——--—
:0.004 A., ZFCF = 111.9 £ 0.4°, r(C-N) = 1.555 == 0.015 A.,{ ~
7(N-0) = 1.171 == 0.008 A., £ZCNO = 121.0 = 1.6°. The} .- -
fact that the C—N bond is apprecxably longer than the value ob-

served in amines is consistent with the results of investigations of F-— st
certain other nitro and nitroso compds. It would appear that

-{many of the structural features of this compd. are consistent with{_._..___

an appreciable shift of charge in the direction of the F atoms. |

| The C-N bond dlrectxon differs from the CF; axis by ~1°, i =

RCKG- |




27__ To BpaueHus B TpudTOpHHTpOMeTane. Tolles W.

{ B - M-Iy
» _ . - -
3 4J0446. MukpoBONHOBHI crieKTp H Gapbep BHYTpeHHe-

M, —
Handelman Eileen Tannenbaum ~"GWinn: o
William D. Microwave spectrum and barrier to inter- —_—
nal rotation in trifluoronitromethane. «J. Chem. Phys.»,
1965, 43, Ne 9, 3019—3024 (anur.1.) . s
__Ha6aionen MmupoBosn. crnektp CF:NO, nns_nepexonos
or J=1-2 no J=4—5. Jlana uurtepnperauust 35 JHHUI 1
uamepen sp¢exr llrapka ans 3 JHHHI 3THX Nepexo/os.
W3 wrapKoBCcKOro paciuenenust Ass nepexoaa 4—5 ompe-
Jesnenbl Gapbep BHYTpPeHHero Bpallenus (74,4+5 Kaa/moav)
i aunosbublit Moment (1,44+0,03 ex. MeGas).

—i9 @




~ |ronitromethane. W._ M. Tolles (U.S. Naval Postgraduate
{ School, Monterey, Calif.), Eileen Tannenbaum Handelman, and
- William D. Gwinn. J. Chem. Phys. 43(9), 3019-24(1965)(Eng).
« | The microwave spectrum for CF3NO, was_observed for the J =
\{1 — J = 2 through the J = 4™ J = 5 transitions. Some 35}
lines in these transitions are assigned, and the Stark effects for 3, f
of these were studied quant. and interpreted. A discrepancy inj
the Stark effect of a 4 — 5 transition can be accounted for by:
- /i adjusting properly the 6-fold barrier to internal rotation. The!
"I parameters used to obtain the best fit for the spectrum are thej
following: B 4 C = 4917.4£0.4, B — C = 453.9 £ 5, A(NO,)}
= 13,205 =% 150, A(CF;) = 5700 Mc./sec.” (assumed), Vs =
780,000 Mc./sec. = 74.4 =% 5 cal./mole. The dipole moment
obtained from the Stark-effect measurements is 1.44 &= 0.03 D. |

RCJQ




| e

s s . ad

CR 170 pop-1169 -\ “lag
3 2/ 2 B177. MukpoBoanoBblii cnekTp u 6apbep BHYTpEHHETO
BpauleHHsi B TPHOTOPHHTPOMETAHE. Tolles W.M, Han-

delman Eileen Tannenbatm, " winn Wil-

) . liam D. Mictowave ‘spectrum “and “barrier_to “internal

5 “Tofation in trifluoronitromethane. «J. Chem. Phys.», 1965,

(J—L R (OO 43, Ne 9, 3019—3024 (anra.) . :
Uccnenonal MHKPOBOJIHOBBLT CMEKTD CF3;NO. aas Beex:

- mepexonop or J=1-/=2 1o J=4—~] =5—Hxilo otieceHne.

L{ ¢ ) aas 35 aMHMIL, a A 3 H3 HHX HCCJAeL0BAaHO IITAPKOBCKOE

pacuienierie. IToyueibr caen, 3uatciis BpPALLATEbHBIX
nocTosHubx (B8 Mey): B+C=4917,4+0,4; B—C=453,9+5;
A (NOz) =13 205=150. Onpenenena Bemnuuna  Gapbepa
A\ BHYTPeHHEro  Bpallciilsl  OTHOCHTEMbHO — CBA3M CN: v

74,4 Kaa/moab, InnoJbHblif MOMENT, NOJIyueHHbIT HA OCHO-,
BAHHH H3MepeHHit LTapKOBCKOro pacllenyels, paBeH;

CM;;O’L 144003 D, . ___-_ . W Muzenckan
N A e P g



(966
!,f Valence force field of CX;YZ;-and._the vibrational spectra of!
i CF;NO., CCLLNO,, and_CBr;NO;. . Alexander H. Castelli (Pro-_____

ipellants’ Lab., Picatinny Arsenal;”Dover: N.J.), Aun Palm,

- and Chester Alexander, Jr. J. Chem. Phys. 44(4), 1577-81,(\
(;&-_L_l (l 1(1966)(Eng). Sets of valence-type potential-cnergy consts. for: =~
> ICF3NO,, CCIiNO;, and CBrsNO; were detd. by using a min. of

(;_______ —— 989, agreement between each caled. and observed vibrational ¥
;{,’ \A. \,‘p a frequency as a criterion, by imposing constraints inferred from. \Q
N ~ " data on other mols. and by maintaining a consistency expected |
from the related nature of these 3 mols. Gy, syminetry was used to’ =

factor the sccular equations. The sensitivity of the potential. §'

energy consts. to variations in the structure of the CNO; frame-'
work is examd. The applicability of a relation proposed previ-
ously between the electronegativity of the CX; group, changesin _ . _
—————|——— the ONO angle, and the strengths and s-orbital character of the Q
C«? ﬁ % 966 NO bonds is examd. An empirical relation, Aw = 74.0 ¢, is sug- _%\.
. gested by the behavior of the NO, symmetric deformation fre- Q
5 (./ . ‘? quency with changes in the electronegativity of the halogen: "

atoms. RCJQ
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M 1264 1566
fVi(Eﬁgﬁig;~CClz“°2’ CBr3N02) )

i Castelli A., Palm A., Alexander Ch.’
| J.Chem.Phys. 1966, 44, N &, 1577-1584
[

Valence force field of CXBYZ2 and the
vibrational spectra of CF3N02,

CC13N02- and CBr3N02

PX., 1966, 175126 - J - F
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———=— peaeunoro Gapbepa (s). Mexny Tem BhicOTAa 6-KpaTnOrn

))'16 579. “BuyTpeHHee BpalieHne B MOJEKyJMax C TSMKes .

bIMH BOAYKAMH M HH3KHMH OapbepaMH: pacuer YpPOBHeit
/3ueprin; Ogata Teruhiko. Internal rotation in low
barrier, heavy-top. molecules: - calculation of energy levels.
«J. Mol. Spectrosc.», 1975,.54, Ne 2, 2756—284 (aurm.)
' . 'PaspaGoTtan anropuTM pacyeTa YpOBHEH SHeprum BHYT-
peHHEro BpAllleHHST B MOJeKyJnaxX € HH3KHMH Gapbepamiu o
‘%uxenmmx posukami, Takumi kak CRNO, man SiF;BFj.
OTMeyeno, YTo TPYAHOCTH pacueTa” MHKPOBOJNHOBEIX CNEKT-
poB MOAOGHBIX MOJIeKYJ (TOPCHOHHBLIX. COGCTBEHHBIX 3Hauye-
HHIt u -umii, - Bpamar. ypoBHeil H COGCTBEHHBIX ¢-1uil,
“-4acTOT MEPCXONOB H HX OTHOCHT. HHTEHCHBHOCTeN, a TaK-
‘e xo3¢. Ilrapka) obycsiopiensl HH3KHMI 3HAYeHHS TpH-

Gapbepa  MOXKeET 6BITb  IOCTATOYHO  GOJBLUO (74x=
— =5 xan/moab.B CE:NO»), onnako 3uaucnHue S CHHIKaeTCs —




j13-3a 60AbION Macchl BOJUKA. Auamla ocuoaan ‘Ha npo-
cTefiieM . BapHaHTe METOAAa BHYTPEHHHX oceil, T. €. Npen-
ToJIaranoch, YTO OCh BHYTPEHHEro ’BpalleHHsi COBIagaer
¢ oxHoit u3.raaBHHX oceil. .ITokasano, uto Aag 3TOrO

‘clyyast MaTpHIY SHEPrHH yaaeTcs (akTOpH30BaTh C Yue-
TOM TOPCHOHHBIX H TOPCHOHHO-BpAallaT. YJIEHOB - B3aHMO- :
y AcilcTBHS B rammbTONHane. - PAKTOpH3aWHA~ CYLIECTBEHHO -
ofneryaer pacueT BBICOKHX . J-ypopHeil H TMO3BOJSET HC-
‘ nosib3osats MHK . npu 0GpaGoTke AaHHBIX MHKPOBOJIO-

.Bblx CIEKTPOB. Ha OCHOBE' . MPEAJIOKEHHOro . anropuT™Ma

. cocTaBsena- mporpamma  ans -9BM,. nospossiomas paccu- -
_TBIBAThb YPOBHH 3HEPrHi- M Jip. MapaMCTPHl CNEKTPOB MO-

«.nexy.n €. 6-KpaTHBHIMH .6apbepaMi Bpal(CHHS TPOMENKYT. !

| BEJIHYHHEL (nopsuu(a HECKOMIBKHX neca‘rKon KaJsi/MoJb).
—/’<\ ‘:.""*«r\la . T. ﬂamescmm

[ -

;
f
)




L ~ 3

| Eoimeccl 3796 79K
i 177331e¢ -Internal rotation in low barrier, heavy-top’

« “molecules.  Calculation of energy levels. Ogata, Teruhiko -
Dep. Phys. Chem., Univ. Bristol, Bristol, Engl). -J. Mol.:
Spectrose. 1975, 54(2), 275-84 (Eng). A computer program:
asewritten in FORTRAN 1V for caleg. the chergy.levels for’

mal rotation in‘a low-barrier heavy-top mol., such as_.__ ..
CFiNQ2_Mols, of this type are expected to exhibit microwave

-~ of intermediate barrier type because the presence of a
© 77 vy internal-top increases the reduced barrier height. The
reatment s based on the gimplest internal-axis, method of an
“zvin-top mol, i.e., where the internal rotation axis coincides ——
-aith 1 of the principal axes. The energy matrix can bo
orized into the eigenstates of the torsion and torsion-rotation " -
raction. Hamiltonian.  This factorization greatly facilitates
calen. of hizh-o/ levels and the application of a least-squares ~— -
ag technique to obsd. microwave spectra. The output of the '
|, rregram gives the torsional cigenvalues and eigenfunctions, the .- -
oo T © otational levels and cigenfunctions, transition frequencies
“eether with relative intensities, and 1st-order Stark coeffs, ;- __.
T T T T T Iais program can be applied to all ranges of barrier height, esp. '
Dranintermediate barrier case. R

PATTEH v ST
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88: 81276m Evaluation of the precision of various methods
for calculating microwave spectra of molecule§ avith
internal rotation of a methyl group or its analog, Natunzon,
G. A. (USSR). Tezisy Dokl. - Simp. Mol. Spektrosk. Vys,
Sverkhvys. Razresheniya, 3rd 1976, 105-7 TRuss). Edited hy.
Lopasov, V. P. Akad. Nauk SSSR, Sib. Ofd., Inst. Opt. Atmps.:
) Tomsk, USSR. Thé accuracy of varimis methods for caleg. the

microwave spectra of mols. with «internal rotation of the Me
(/{/,/7 . group or its analog was tested for PhMe, fluorotoluene, PhSiH,,
4-methylpyridine, 5-methylpyridine, and CFaNOQ. :

(F5 i,

LA, 195 45 #72



,?/. :’/ , . . i 2 ente e 0 R R /gg'jy
1/7‘; o ' 119: 279319 Vibration-internsl rotation coupling in trifluo='
g o ‘ronitromethane. Tolles, W. M. (Naval Res. Lab., Washington, DC.
120375-5321 USA). J. Chem. Phys. 1993, 93(8), 5718-22 (Eng).:
_The barrier to internal rotation for CFaNO; has previously been detd.
in the early 1960s by -two independent methods (1) electron
‘diffraction; and (2) rotational microwave spectroscopy. These two
methods have indicated the barrier to rotation to be 3 kcal/mol and
*.74 cal/mol, resp. This discrepancy has not been resolved in 25 yr.
In an attempt to explain this discrpancy, a model has been developed |
to incorporate the effects of coupling between the internal rotation!
motion and the vibration of the NO: gro? This coupling appears to'
be present based on symmetry considerations and based upon'
geometries obtained from electronic calcns. of the mol. Both electron:
diffraction radial distribution curves and rotational microwave|

<17 2
a,4py yspectra are simulated and compared with exptl. data. A surprising’
7/}‘4 ///’ (2&/(”} }resqlt indicates that the coupling between in_u.ma] mm;on“:ﬁd 3,’5:
c ] ./ vibragional motions may be strong, but minimally visible in the’

’ ‘rotational spectrum. Such coupling can introduce interat. correlation
‘which affects the appearance of diffraction expts., yet is not'ap mnt:
in microwave spectra. This model is consistent with the: behavior
‘obsd. by the two methods, and is offered as the explanation for the
* otherwise contradictory interpretations. : : i

C. A, 1995 19, n 6




1385
. F: CF3NO2 :
“P:3 ;
47136171, Jlunamika  BHYTPEHHCrO  BpawWeHid  TPHQTOPHHTpOMCTaHA M
© poactsenubIx coeannennii. [Heammupitueckoe nccnenosanne merogom MIN2].
: Internal rotation dynamics of trifluoronitromethane and related compounds /

Stephenson Emest H., Macdonald John N. // J. Mol. Struct. - 1996. - 376._-f
C.3949. - Anrn. :

PHax \9q7



