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Application of Molecular Mechanics Calculation in Organic Systhesis.

ey * . * %
Eiichi NAkaMURA ™~ and Yoshimasa Fukazawa

Examples of the application of molecular mechanics calculation in organic synthesis have been reviewed.

Allinger’s MM2 program has been used successfully in the the analysis and designing of synthetic reactions as

well as total synthesis of complex molecules. A recent approach to the theoretical analysis of the reactions in-

volves the modeling of the transition state by combining the accuracy of the ab initio calculation and the facility

of MM2 calculation. This new approach has proven to be a very powerful method of analyzing the reactivities of

molecules as complex as the one we encounter in modern organic syntheses.
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Fig.5 Relative energy of transition structure for
HCNO addition to substituted propene.
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Fig.6 Ratio of isoxazoline diastereomers.
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Fig.8 Transition structure : (a) LiH-acetone (ab-initio)
(b) LiH-acetone (side view) (c) equatorial attack
to dioxanone (MMZ2)(d)equatorial attack to
dithianone (MM2)
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Table 1 Comparisons of observed and calculated isomer

ratio.

Stereochemistry (a:e)

Y X Reagents obsd. calc.
t-Bu CH2 LAH 97: 3 93: 7
MeMgBr 45:55 36:64 X =0

Ph CH2 LAH 91: 9 89:11

(o] LAH 94: 6 96: 4 X

s LAH 15:85 9:91

CH, MeMgI 45:55 68:32

[¢] MeMgI 98: 2 94: 6

s MeMgI 7:93 3:97

7o b T NVEHBOEGA NS DSE W IZAMI B
TWABDT, Y 7a~nFHh ) v OMEICHTEDBEE
WKROEVPREC 2B LFHEIN, TDIZ LHLiAIH,
DRIETIRT F 2 v VHBEFELETI2BEBEEZON
Bo COMFIE, 35-UANTUFEAEKT—RBiIE-X0 T
5 (K1), PAFH 2 IZBWTIEC-08413 C-C
HELVEVOTI M) 7IVEBOBICEROEHNSEIC
RELRY, SOVRFERDLDIIHLT, P57 vikH
TR C-SHAENC-CLYIRVDOT, =TH M) 7TIK
BOBOEI/NEL Y, HIZTF T v VEBIZAF &
%ho =) ¥ — WHIBOHEE, THICEROMOES
EDNEEENMD B L2k, BIREIIIETT 2
A, FHE LD KE o - ERIRE O I EBE & L vw—3
EIRT,



1052 FHRARLE $45EBE11E (1987)

B AMs

b G

40

=

BOMs (11)

\

41

REEROLGICL o T C2HMER/-F TN % 2, 5-7
AFNEAT Y40 PFEFIERL I NENVEORE
BIHITH 2 2 LHHE SN, FISEEDHED S
CORIETH, 2, 5-YAFAKTFZ VR T— b 4]
DFEEDPLET, ThHr b ot GR11) ¢\
BIRUEDB LIZRE > TVBEZ LA 572,

Favored E __,=0.0 Disfavored E__,=1.2kcal/mol

Fig.9 Transition state structures .for reduction of
2-butanone.

CDHBHERZEIVT, ZHTFORT /IZLBHRNLT
VFe FEORICOBBIREOBE L RD/ZLZS, —
BDFDORT VIV A ABE LTHE 7 b oML EFX
IR L-HE R o, COWELDHLICLT, 40
EAFNVIFNT by EORICOBBREEZFE L L
A, R-7Na—), S-Tha—)vix5z 5EBIKE
DI FNF—%EH 1.2kcal/mol £KF 572 (B9)o &
DED»S —9°C Tid 82% e.e. THAHLFHINEMUD
80.3% % IEH I X S HH L2,

S TCRTELEEE, DTIKHBRS 4005k E%
DOREHT ALY P52 B DL BbN A,

1) RSO AERY % X/ 5 B35

2) fHEARROKICTRE SR IREE L MR

FANIBHTE B

3) B#EZE LD L) ITEZNTEREON LA S

na,

4) FIeOVARERELFRTE 0%

ER T HREOBEDHF I o TUEMLESB S

(28)

LZRESNDEEZ B LEE—DRBEIZOWTIZ ab in-
itio BEIC X 2 BBIRBOEELY RO S Z L THENES
o, L2LE2HMDBEICE LTI, #£E, KEOT~
TR EALHBEETRORIEL ORI E2D, MM &
HWAEDE LT TU—FPBNERET LI LIRS,
MM i, BFHLZHEBHPLEFICBETATY
VA, R &) IR X 2 BEBIREOME &
ZOIANF-ZENEBRBELHRL WA LI, 5F
DIDET L, BFHICIIRICEAICRE 2B EL25 2
TWiEWZ il b, HEVIBEIILEBIZZFD LS %
FOREEEBEGEATVWEEDLE 25, WTFhIZE
X, COFEREOBBIREZHREICIYE) TR
EVOT, R LS EENEE RS CLARRYE TR
THEIAITIIRES TRV, HERIICOXF
BYKRIHZECEII R EIADHRBDOEIBFDRZ, L
 URSERALICEHED B VISP IC B 2 5 2 534K
ETHR, BEXBES 2L TOER L TSRV
FERELLRDOEZ TN, ERICRA PEET 5854
THEBILEWORICEZOIEELFHETE 5 LA LN,
FEOES 2 THLHBATRRLEREOE VW HE
IR0 Br0LBbhs,

4. BHYIC

MM EHE12 MO BT L B4 V5 FICHET HHENER
DERGIZLBABLZ LR, BYEBRNRTA—F2ROD
CETHFORELZBERTLIDTH S, ZD/ ki
2% BIREBICHARA TN T s RTF, Bz Ii3HE
DEREOXETTRLDTELS &) LHEEROH
HERTIREEESE Y, F-5tEMEOHEEIIREL D
EEE (/21X MO EHEME) ORWERXZ 25T L3R
Vo B o THMZILEY TIZ L keal/mol DFRENA L
HBIELVHVBARTH D, T-HET— 5 HFIKIRE
KT ALDTHBHI LD, AR LEEVRKERFD
&) BREELRBIANF—RETOFEEOWHE b E
DT ZV, 2D L) RIS b 6T ERT
E1BUIBVWTERLDBW—FMZ ONIzDIIHEIT
WL BUAE COBRESH B Ld o 7855 LR
THEDNRYTH D, HBHRIEDOEREY MM 5THE %18
DIAT ) BE, ZORIGOICHEEESEICET 53 %
FHRAFAATRTH ), FHEME L ERHEO—FHEHEA
FEORLEUDREDUEEEITTH-TVDEZEXTE
SLENHB, MMETEL S E®RD bR ZBH DI
ML DEEDSVETH D05, FTFRETOFTTHRY
SRR (77 v FIVT =V AN, AUhOHE) %
#OHEL LT, REBROMEDAL L TEHHIIEFIC
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