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¢ [[uxiioankaHbl WM HWX MNpou3BoAHbIe. Kiaccudukamnus
AJTULIUKIIOB.

¢ DHEprus  HaOpsHKEHWS  I[UKIOAJKAaHOB WM €€
KOJIMYECTBEHHAd OICHKAa HAa OCHOBAHUM CPABHECHUS
TEIJIOT 00Pa30BaHUs W TEIJIOT CrOPAHUS UKIIOAUTKAHOB
1 COOTBETCTBYIOIIUX AJIKAHOB.

¢ Tunel HAIIPAKCHUA B IHUKIIOAJIKAHAX H ITOAPA3ACICHHUC
IMUKJIOB HAa MAJIBIC, CPCAHHUC ITUKJIbI 1 MAdKPOIIHNKIJIBI.

¢ (CtpoeHue [IUKJIOIIPOIIAHA, UKJIO0yTaHa,
[IUKJIONCHTAaHAa, [MKJIOreKCaHa.

¢ KoH(popMaIMOHHBIN aHAIU3 [UKJIOreKCaHa. AKCHAIbHBIC
M DKBAaTOpUAJbHBIE CBS3M B KOH(popmamuu "kKpecno"
[UKJIOICKCaHa.



Yucimio
aTOMOB

BHYTpe HHUU yIoJI
B ILITAHAPHOM KOJbIIE

60°
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OTKIIOHCHHC

(109.5°)

49.5°
LlIEADY
1.5°
-10.5°
-19°

-25.5°



TennoTel cropanus H-aJIKAHOB

AnkaH n= - AH, Pa3Huua,
KKan/monb KKkan/monb
JTaH 0 371.4 157.2
NponaH 1 528.6 156.4
byTtaH 2 685 156.9
NeHTaH 3 841.9 157 .1
'ekcaH 2l 999 157.1
f'enTaH 5 1155.5 156.5
OkTaH 6 1312.1 156.6




TennoTel cropanus mukiaoankaHoB (Ha ogay CH2 rpynmny)
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view along C--C

HH

C--C bond

a side-on view of viewing cyclopropane (almost) along a
cyciopropane shows that all the C-H bonds are eclipsed

: HHKHOHPOH&H 9TAH : OTUIICH AlICTUJICH
 yronH.CH° | 118 i 1095 i zo N v
HC-HLme | 108 1103 i 1086 | 1057
 (C-C,mv | 154 , 154 134 120
. v(C-H),em™' i 3000,3062 | 2960,2860 : 3010-3060 | 3300
 yronH-C-Co i 164 i 1095 i 120 i 180
: : : —>» yBenuyeHue ''s" xapakrepa C- H CBSI3U —>
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C-C cB43b uMeeT OONbIIUN ® = 21 rpagyc

p Xapakrep Sp°
C-H cBsA3p uMeeT OOJIBINUHA

S Xapakrep Sp?



- side-on view of planar cyclobutane
shows eclipsing C-H bonds

the puckered 'wing' conformation of cyclobutane C—H bonds no longer fully eclipsed
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KOHBEPT TBHCT

npoekuus Horomena

KOHBEPT KOHBEPT
MOJIYKPE CI0



A view of cyclohexane fooking atong two of the A Newman projection of the
C--C honds. same view

gauche
interactions

_ flagstaff
7 positions
bowsprit 1
position

HH

a side-on view of the baat conformation of a view of the boat conformation looking Newman projection of the
cyclohexane along two of the C-C bonds same view
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NOJIYKPECII0

(IIOJIYTBHUCT)

(1)

TBUCT (1)

MOJIYKPECJI0
(MOJIYTBHCT)

(2)
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KpECIIo MOJYKPECTIO TBUCT-OpMa




4 atoms in plane

H

HA H
H\ /

Y

/ v v AN -
H \KHH

H
half chair
(rel E =10 kcal)

H H
H H
twist boat

(rel E = 5.3 kcal)

A

/ \
H HY H
H
half chair

(rel E =10 kcal)




Boat conformation

2.9 kcal
‘ flagpole interaction
HVH — 1.0 kcal
each (4x)

Il

- Rel E = 6.9 kcal, not local minimum on energy surface.

- More stable boat can be obtained by twisting (relieves
flagpole interaction somewhat).

- Twist boat conformation (rel E = 5.3 kcal) does represent
an energy minimum.
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KOH( opMa1us ¢ 60Jee HU3KOU dHEprue i

9KBATOPHUAJILHO 3aMe[é HHBIM MUKIOTEKCaH ¢ aKCHAJbHO 3aMEIIE HHBIM HUKIOTe KCaH

i cTepuyecKHe 3aTpy/HE HUs X
m/x HET CTePUYE CKUX 3aTPYIHE HHUM! \ |
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HHPCHg
- - AG® = -RT(In K)
| : y—Che ~1.8x1000 _
= 199 x298 - N
1.8 kcal more stable K =21

- The gauche butane interaction is most often identifiable as 1,3-diaxial interactions.

=

H CHs H H H
H H H H
H H H H H H
2 gauche butane interactions 0 gauche butane interactions

2 x 0.9 kcal = 1.8 kcal
(experimental 1.8 kcal)



3aMeCTHUTEND Koudopmaimontas SHeprus KKaji/MoJb
F 0.25
Cl 0.53
Br 0.48
| 0.47
Me 1.8
Et 1.8
I-Pr 2.1
t-Bu 5.4
Ph 3.1
CN 0.15-0.25
COOH 1.35
OH (aporon) 0.87
OH (ampoton) 0.52
OMe 0.60

NO,

1.16




K (298K)

CMe
Ph
CF,
SiMe,
CHMe,
CH,Me
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Cl

t1/2 =22 roga 1pu -160 OC

Cl



1,3-B3aumoneiicTBue MeX1y B MeTOKCHIIUMKIOTEKCaHE
ME€TUJIBHOW TPYNIION U METUJIbHAS TpynIa
aKCUAJIbHBIMU BOAOPOJAMU yaajeHa U3 30HBI KOJbIlA

1,3-B3aumopeiictBue ¢ Me,
Et, 1-Pr

€-MCTUIIIHUKIOICKCaH

aAd-MCTHUIIUKIOICKCAaH

Me \\\\Me
e |\

B t-Bunuknorekcane

CYILE CTBYIOT CUIIBHBIE

CTE PUUYCKHE B3aUMOJEMNCTBUSA
B aKCHMaJbHOM KOH(} opMepe

CpaBHHUTE C
20Ul-B3aUMOJE€ UICTBUEM
B H-OyTaHe



3ajaHue Ha 10M

Hapucylite Bce n3oMepbl, KaKOH U3 HUX OyJIET CaMbIM
YCTONYUBBIM
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