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Using Gaussian 98 to study the aldol reaction between 2-Metylpropanal and
Ciclopentanon with agent LiOH.

e Chiing t6i da st dung chuong trinh Gaussian 98, phuong phdp HF, b6 ham
3-2G theo mo hinh Onsanger dé khao sit phan (ng gilta 2-metylpropanal va
ciclopentanon & 298.15°K va P = | atm trong dung moi ¢6 hang s6 dién moi 16 va 33,
tac nhan LiOH, céc aldolate kim loai chua bi phan li.

Bang 1. Nang lugng TTTG vong dang syn va anti trong cac dung méi khac nhau.

E, (H) E, (H) E, léch
Piéu kién If twong | — 503,985651558 | - 503,982760322 — 503,9491463
£=16 ~503,987122323 | - 503,984840412 — 503,9563163
£ =33 —503,987208916 | — 503,984963221 ~ 503,956748

e O diéu kién I tuéng, TTTG dang anti 6n dinh hon dang syn. Con & trang thdi
léch kém 6n dinh nhat.

e Trong dung dich, cic truong luc tic dong lén phan tir rdt phic tap, anh hudng
cta dung moi da dang, phan tlr ¢ nang lugng thdp hon, bén hon. Dang anti thuan lgi
vé mat tuong tac lap thé nén nang lugng thdp hon dang syn, phan tir n dinh hon
trong ca dung moi ¢6 hang s6 dién moi 16 hay 33.

e Su chénh léch nang luong gira hai dang anti va syn trong dung dich bé hon ¢
diéu kién li tuong va giam khi hang s6 dién moi tang.

e Khi hing s6 dién moi tang, TTTG vong dang syn c6 khuynh huéng bén hon nhiéu.

— O diéu kién Ii tuong, cic TTTG vong rit bén so véi TTTG khong vong, phan
ting xay ra cha yéu theo co ché TTTG vong.

— Trong dung méi ¢6 € = 16 va € = 33, su chénh léch nang lugng c6 giam di,
TTTG khong vong c6 kha nang ton tai. Tuy vy, vin khong déng ké, cic TTTG vong
vin rit bén hon so véi TTTG khong vong (2), phan ing xay ra theo khuynh huéng
TTTG vong.

Xét cac bién thién nang lugng tu do cua cic phan ing song song
Giai doan tao thanh TTTG duoc viét tit nhu sau:
SYNV + H20
Bang 2. Nang lugng tu do chudn cla céc chét (H)

| *‘“(i ‘ (W) Piéu klenli lué'ng £e=16 =133
‘_ ANTIV - 503,775748 - 503,777325 - 503,777419
SYNV | _503,772981 - 503,775108 - 503,775236
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Béng 3. Ti 18 phén trim céac san pham tuong ung cac TTTG.

ANTIV SYNV
Diéu kién Ii tuéng 94,942 % 5,056 %
£=16 91,29 % 8,71 %
e=33 90,9982 % 9,0018 %

Tir bang trén, ta thdy trong diéu kién li tuéng va dung méi cé € = 16 va € = 33,
phan tir chua bi phan li thanh céc ion, TTTG vong chiém uu thé, cdc TTTG khdc
khéng déng ké, ding nhu su du doan ban diu.

Khi hing s6 dién moi tang, TTTG dang syn vong tén tai nhiéu hon, din dén san
phdm dang syn tang lén.

Vay, phén tng xay ra theo khuynh huéng tao thanh TTTG bén, c¢6 nang lugng
thdp. TTTG nao bén hon, san phdm c6 c4u trang tuong tng s& chiém wru thé,

¢ Nhimg nhan xét trén chi ding khi:

— Trong dung moéi c6 € = 33, cic aldolate kim loai chua bi phéan li thanh céc ion
riéng biét khong anh hudng 14n nhau.

Nhan xét: O diéu kién Ii tuéng va trong dung moi c6 € = 16, phan wng xiy ra
chi yéu theo co ché TTTG vong, TTTG vong dang anti ¢6 nang lugng thdp hon, bén
hon, din dén san phdm dang anti chi€m wu thé.

— Trong dung moi c6 € = 33, phan cuc hon, phéan tir bi phan li thanh céc ion:
ROLI == Li* + RO

Xét truomg hop cic TTTG da bi phan li thanh cac anion € = 33.

* Dang anti — anion (bén) * Dang syn — anion (bén)
R H
H H
|08 H 0% R

Bédng 4. So sanh ning lugng hai dang anion

ANTI SYN
E (H) — 496,4645483 —496,4653111
G (H) - 496,258226 - 496,259633

Badng 5. Ti 18 san pham & dang anion.

% ANTI % SYN
£=33 18,4 81,6
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Bing 6. Két qua thye nghigm
(trich tir The Aldol Addition Reaction — Clayton H. Heathcock)

| %ANTI % SYN
€ = 16 (Cyclopentanone) >95 % g < 5%
€ = 33 (Methanol | 30 % l 70 %

Nhan xét.

Khi xét trong dung moi cé hang s6 dién moi 33, phan ¢ng theo co ché
TTTG dang anion dua dén két qua tuong d6i phu hgp khuynh huéng cha thuc
nghiém, vay c6 kha nang ca hai TTTG nay cung tén tai trong dung dich. Tuy
vy, thuc nghiém ching minh can bang aldol tai hing s6 dién moi nay xay ra
nhanh, nén phan (ng c6 khuynh hudng theo co ché TTTG anion, trong TTTG
vong, phén tir 6n dinh nén su aldol hod nguoc xdy ra khé khan vii cham. Dang
anion chi€m nhiéu hon trong dung dich.

Theo két qua tinh todn & bang 5 thi dang syn-anion chi€ém uu thé trong
dung dich, din dén san phdm dang syn nhiéu hon so v6i dang anti phit hop két
qua ¢ bang 6.

Tir nhitng diéu phan tich trén, ching ta rit ra két ludn vé phan ng cong aldol
gilra ciclopentanon va 2-metylpropanal ¢ diéu kién 298,15°K va P = 1 atm.

- D6i v6i phan iing cong aldol, giai doan tao thanh TTTG la giai doan quyét dinh
t6¢c do ciia toan phan ng.

~ Céc TTTG tao thanh la cdc san phdm dong, c¢6 can bang nhanh chéng syn-anti
thong qua su enol hod hay aldol hod nguoc, khuynh hudng chuyén déi tuy theo timg
dung moi cu thé.

— Trong diéu Kién Ii tudng v dung moi ¢6 € = 16, phéan tir chua phan li thanh céc
ion, phan ing xdy ra chi yéu theo co ché TTTG vong, cdc TTTG khédc khong ding
ké, TTTG vong dang anti bén hon din dén san phdm dang anti nhiéu hon.

— Trong dung moi phan cuc hon, € = 33, khuynh huéng TTTG ¥ong dang anti
chi€ém uvu thé hon TTTG vong dang syn. Céc anion ¢6 TTTG dang syn chi€ém wu thé
so v6i TTTG dang anti. Nhu thé véi hing s6 dién moi nay, tén tai ca TTTG vong va
TTTG anion, tuy viy TTTG dang anion c¢6 nhiéu co s t6n tai hon vi su aldol hod
nguoc xdy ra dé dang hon, san phdm dang syn 1a két qua cua can bing nhanh chéng
tir dang anti tao thanh ban dau, phit hop thuc nghiém da ching minh; v6i TTTG vong,
sur c6 mat cua Li* tao vong 6n dinh ngan can su aldol hod nguoc, can bing cham.

— Céc keét qua tinh todn trén déu rat gdn v6i két qua thuc nghiém. Do vay sir dung
phin mén Gaussian v6i cic phuong phap, bo ham thich hop, chiing ta c6 thé du bao
dugc mot cdch tuong doi cdc két qua thuc nghiém cia cdc loai phan ing twong tu.
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