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Barriers to internal rotation in asymmetric molecules:;
uoropropene. Meakin, Paul; Harris, David Owen; Hirota,!
Eizi (Univ. of California, Santa Barbara, Calif.). J. Chem.!

“Phys. 1969, 51(9), 3775-88 (Eng). The potential function hin-

— .
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dering internal rotation in 3-fluoropropene has been detd. by
using microwave and far-ir spectroscopic data. It is given by:
the 6 potential consts. in cm™! (cal/mole): -V; = —247 =+ 30;

. (—=707), V, = 185 == 25(530), Vs = 857 == 15(2449), Vi = 188

=+ 25(538), Vs = 7 == 5(20), Vs = —93 % 10(—265). From;

these the cis-gauche and gauche-trans-gauche barrier heights|

were detd. to be 1090 4 75 — 25 cm~*and 520 == 40 cm ™, resp. —————
The spectra were interpreted by using a 1-dimensional model in} .

which the only internal motion is the rotation about the bond-

" connecting the top (~CH.F) to the frame (H.C:CH-); the vari-,

ous parameters in the Hamiltonian which was derived by using -
the theory of internal rotation in asymmetric mols. developed |

;fgz.




by Quade and Lin were detd. numerically and expressed as Four-

ier expansions in the internal coordinate a. In addn., the gen- |
eral theory was rederived and extended to include the case where ;
neither the top nor the frame has a plane ‘of symmetry. The H
large torsion-rotation interaction terms were reduced numerically |
by means of a Van Vleck transformation. The angle depen-!
dence of the reduced moment of inertia for the torsion was re-|

moved by a nonlinear coordinate transformation which yiclds a |
new Hamiltonian giving the same energy spectrum as the old but!
having a const. kinetic energy and a modified potential function. |
Finally, the potential is compared with that which was calcd.!

~from the electrostatic model of Lowe and Parr. RCJQ |
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16 194, —Cros3b BHYTPCHINX npamemm B Monexynax
Tuna nponana;, Wescnberg G,' Weinhold- '
iCoupling of “internal rotations in propanelike molecules,
«Int. J. Quantum Chem» 1982 21, N 2, 487—509-
(auri.) .

Mom@xxuuponaxmmu MCTOJ, CCH—MO B npnommemm
YITAI nprmenen” st HCCACAOBAHHS TPHPOABl  B3aHMO--
JICHCTBHS POTATOPOB B MOJICKYJIaxX TIIa mnponana, BuisiB-
Jensl TPH AOMIHHDPYIOWHX BKJaga B CBH3G POTATOPOB B
nponane: ({) BHUHHAJBHBIC CBS3b—AaHTHCBA3b B3aHMO-
JCIICTBHS MEXAY MCTHJICHOBOII H METIJIbHBIMH TpYNNaMH;
(i) HeBHIHAJABLHBIC CBSI3L—aHTHCBA3L B3aHMOACHCTBHAY
MCXKAY MCTHJILHLIMIL POTATOPAMIL, (fff) reMuHaJabHBIE B3a-

nMoaeiicTBis Memny opﬁuranmm CBSA3H H  @HTHCBA3MN.

Hauneno 4yTo BCG TPH THNA BBQHMOIICHCTBHH AaT BKIA®
B Gapbep CBA3H- Bﬂyrpemmx npamemm ‘B INponasHe, oana- -
KO TIJIaBHLIM SIBJAAETCS BTOPOIi m\nan. Hccnenonanbl Tak-

*2KC AP. MOJICKYJIHI, couep)Kamue CBsSI3aHHbLIC  MCTHJIbBHBIE

POTATOPH, __x_zxp_g@gx_ ( Hy)oCHF, ( CH):NH,  (CHy).0,

X 1952, L0t



(CH;)2C=CH,;, (CH C(CH3)4 "Bo ,Bcex cny-
.mrx‘nﬂb‘o‘;ﬁ? nonyqemme Ans Tnponand;” nomsep;xﬂ,enu
B. M. Muxaiiios
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~)1J1175. ~ Onpepenexne  BLICOKOTO NOTEHLHAABHOIO
apbepa, 3aTOPMAXKHBAIOLIEro BHYTPeHHee BpauleHue, 1o
MHKPOBOJIHOBOMY CNEKTPY OCHOBHOrO coctosiiusi. Bapbep
METHABKON FPYNnbl AHTHNEDPHMIOCKOR M CHEKJIMHKIECKOI
GOPMTHOPMAABHOro NPOHILTIOPijidDetermination  of a’
high potential barrier hindering internal rotation from
the microwave ground state spectrum.- The methylbarrier
of antiperiplanar and synclinal normal propyl fluoride.’
Kasten . Dreizler H. «Z. Naturforsch.», 1986, A4,
Ne 7, 944—934 (amura.) w . 3

Ha MB-¢ypbe-cneKTpoMeTpe B COUETaHii CO CBEPX3BY-
KOBOil MosckyaspHoit cTpyeit B Ananasone 8—26 ITu
neeaegosan  MB-cnextp moaekyast CHCH;CHoF. Maentu-
GHUHPOBAHLL JHHEH BPAllaTEeIbHBIX™ TNEPEXOA0B C J<L25
CHH- H aHTH(OPM B OCHOBHOM KO0JeGATCJIbHOM COCTOSHHH
u cui-gpopmul B 1-M BO30YIKAEGHHOM COCTOSNHH TOPCHOH-

R /98y, /8, n/



HOro KoaeGauud MCTHABHOM TPYNNBl,’ @ TakiKe TYHHCJIBHOC
A-E-pacwienienite smuuii, oGycJosieiiioe BHYTPCHHHM 3a-
‘TOPMOZKCHILIM BPALICHHCM MCTHIABHOI rpynnbl. Onpenede-
(Hbl 3HAUYCHHA  BPAIIATCJbHBIX  MOCTOSHHDLIX, MOCTOAHHBIX
KBAPTHUHOTO M CEKCTHUHOrO LCHTPOGEKHOrO HCKANKCHHA H
\Gapbepa BHYTPeHHErO  BPAUICHH{ ~ METHJALNON — TPynmbl
Y(Va©=2710 (antu) u 2758 (cun) Kan/Momb). - °
' N ; o . M. P. Annes
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16 51240. MHKpPOBOJHOBBIN CNEKTP OCHOBHOTO COCTOSI-
HHs 2-gropnponana. The ground state microwave “spect-
rum of 2-fluoropropane. Meyer M., Dreizler H. <Z.
Naturforsch.», 1988, A43, Ne 2, 138—142 (aura.)

" Ha mukpoBosnoBoM (MB) dypbe-cnekTpoMerpe ¢ BOJ- .
HOBOJAHOIT siueiikoit B 06J. yactor 5—36 I'T'y ¢ paspeirenn-
eMm oxkosno 13 kI m3mepen Bpamiar. onektp 2-¢propnpona-
na, (CHj)o,CHF (I), B ocnoBHOM KoneGar. COCTOSIHHH.
Ananiz MB-CieKTpa BBINOJHEH C HCMOJb30BAHHCM FaMHJIb-
ToHHaHa Yorcona B A-pPeAyKUHH C YY4eTOM KBAapTHYHOIO H
./(,[ /) s CEKCTHYHOrO LEHTPOGEKHOrO HCKaXKEHH H BHYTPEHHero
BpallcHHss  MeTHJbHOR rpynnbl. Bpawar. nocrosuHible |
pasunl B MI'y A=8693,8573(6), B=28102,5969(6), C=
=4788,8526 (6). ITo addexty Ilrapka onpeneneno GoJee
TOYHOE 3HayeHHe AHmosabHoro Momenta p=1,958(1)D. Hs
anann3a MB-naunbx onpenenen 6Gapbep BHYTPEHHEro Bpa-
wennst V3=3,285(27) xxas/MOib M MOMEHT HHEPUHH Me-
yuabuwx rpyon. o C. H Mypaun

X. 1988 (9 v /6.
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/" 16 B1023.  Hesmnupnueckoe HcclaenoBaHHe 1-¢pTopnpo-
NaHa MCTOAOM MOJICKYJAspHbIX opGutaaeit. Ab initio mo-
lecular orbital studies on 1-fluoropropane / Kunttu H.,
‘Raaska T. Ridsdnen M. // J. Mol. Struct. Theochem.—

1989.— 184, Ne 3—4.— C. 277—288.— Anra.
Hesmnupuuecknm Merogom B Gasuce 4-31 T'd ¢ ontu-
MH3allHell  HCCJCAOBAHO DBHYTp. BpallleHHE H COMETpHs
Tpauc- M row-H3oMcpoB.l-@ropnponana, JHEPrHA MHHH-
MYMOB H Ce[JIOBLIX - TOYeK TNepecunThiBanach B Gasucax
6-31 T'd** (c ontumusaumeil), MII2/4-31 T u MII2/
: /6-31 T'®d**, Cpapuenne 6-31° T®** cTpyKTypH H30MepoB
vé(ﬂ : ¢ oakcnepuMm. AawnniMn (M. Hayashi, M. Fujitake // J.
Mol. Struct.— 1986.— 146.— C. 9) noxasano cosnamehuc
AJHH CBA3eil ¢ ToyHOCTblo He Xyxe 0,0018 um aas CC
n CH cBaseit (0,0029 uM masi cessu CF), Ban. yraon —
He xyxe 1° B moGom cayuae roum-nsoMep GoJee cra-
OuJjiell C pasHOCTbIO 3HeprHii 1,87 xIx/monb (MII2/
[6-31 Td** ¢ YUCTOM . SHCPIiHH _HYJIeBbIX KoJieGaHuit) npu.

X /989 N /6



sKcnepHM. Beanunne 1,9731,3 kILk/Monb (E. Hirota //
J. Chem. Phys.— 1962.— 37.— C. 283). Beanunna row-
Tpanc Gapbepa paBna 19,2 kJxk/MoJb npH SKcmepuM.
BeandnHe 19,5 k[lx/moab. OrHeceHue KoseGaT. yacToT
(M. Risinen, V. E. Bondybey // J. Phys. Chem.—
1986.— 90.— C. 5038) ykaswBaer, 4YTO 4YacTOTH, OTHO-
cawnecs K ppawennio CHz-rpynnu Tpanc-nsomepa, Je-
JKaT puule, YeM B _row-Hsomepe.  B. -A. BosoruH .
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113: 220410a" Micrownve and fa® infrared speetra, ro structure, |
barriers tv internal rotsticn, and ab initio culculations for:
2-fluoropropane. Guirgis, G. A.; Nanaic, H.: Duriy, J. R, (Dep.
Chem.iUniv. South Carcling, Columbia, SC 25208 USA). J. Chem.:
Phys. 1990, 43(G), 3537-43 (Eng). The microwave spectra ef §
isotopic species of 2-fluoropropane, (CH3)CH.DCFIH, (CHa):CFD,.
(CHy)CDLCFH, (CD.).CI'D, x'.n(i (CHa)atCFH, were recorded from

M ; A 124 1o 33.7 GHz. The b~ and c-type R-branch transitions were
/(“ fMM/ ) obsd. and assigned for the ground state.  Utilizing the- rotational,

consts. for these b isotepic species along with these reported earlier

] P for the norma! species the following ra structural parameters were'
Z /’ 48 detd.: r(C-C) = 1522 £ 6.607 A, r{C~F) = 1,393 £ 0.013 A, <CCC =,
N7 £ 0.79%, and <CCF = 105,19 £ 0.41°. Ali of the earbon-hydrogen,

Wa LD
E.A 1990, g w29



parameters were also detd. from the rotationul consts. except for the;
H{C=Haee) which was obtained from its freguency in the IR spectrum.:
The far IR spectra of 2-ﬂuorppropnm---()o. -d3 and -d; in the gas:
phase were recorded with a resoln. of 0.10 cm-l.  Both torcional
fundamentals along with several hot transitions were assigned for thei
4 isotopic species. The barrier to internal rotation of the Me rotors!
was detd. with the 2-coupled rotor model to be 1149 & 69 cm? (3.29:
+ 0.12 keal/mol). Both potential coupling terms, Va3 and V'3, were
detd. for the —do, —da and =d7 isotopic species.. The complete cquil.
‘geometry was detd. from ab initio Hartree-Fock gradient calens..
employing both the 3-21G and 6-31G° basis sets. ‘lhese results are
compnrc(rl(_:_lbc»g:gvgg-;s»pgn_d‘ipgrqu:u‘.lilir_‘s: for some similar mols._




