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Using Gaussian 98 to study the aldol reaction between 2-Melylpropanal and 
Ciclopenlanon wiih agent LiOH. 

• Chung loi da sir diing chuang irinh Gaussian 98, phucmg phap HF, bo ham 
3-2G iheo mo hinh Onsanger di khao sal phan urng giira 2-mctylpropanal va 
ciclopenlanon a 298,15"K va P = 1 aim irong dung moi c6 hang s6' didn moi 16 va 33, 
lac nhan LiOH. cac aldolale kim loai chua hi phan li. 

Bang 1. Ndng lucfng TTTG vong dang syn va anti trong ode dung moi khdc nhau. 

Di^u kidn If lucmg 

e= 16 

c = 33 

EJH) 
-503.985651558 

-503.987122323 

-503,987208916 

Es(H) 

- 503,982760322 

-503,984840412 

-503.984963221 

E^ lech 

-503,9491463 

-503,9563163 

- 503.956748 

• () dicu kicn If luang, TTTG dang anti 6n djnh han dang syn. C6n 6 irang thai 
Idch kem 6n dinh nha'l. 

• Trong dung dich, cac Iruang lire lac d6ng Idn phan lir ra'l phurc lap, anh huang 
ciia dung moi da dang, phan lir c6 nang lugng tha'p han, ben han. Dang anti ihuan Igi 
vd mat tuang lac lap ihd ncn nang lugng iha'p han dang syn. phan lir 6n djnh han 
trong ca dung m6i c6 hang so didn moi 16 hay 33. 

• Sir chcnh lech nAng lugng giira hai dang ami va syn trong dung dich be han a 
didu kidn If tuang va giam khi hang so didn m6i tang. 

• Khi hang so didn moi tang. TTTG vong dang syn c6 khuynh huang bin han nhidu. 

- 0 dieu kidn If luofng, cac TTTG vong ra'l bdn so vcri TTTG khdng vong, phan 
iimg xay ra chii yeu iheo ca chd TTTG vong. 

- Trong dung moi c6 E = 16 va e = 33, sir chenh lech nang lugng c6 giam di, 
TTTG khong vong c6 kha nang Ion tai. Tuy vay, vSn khong dang ki, cac TTTG vong 
vAn rat ben han so vai TTTG khong vong (2), phan iimg xay ra iheo khuynh hucmg 
TTTG vong. 

Xet cac bien thien nang lugng tir do ciia cac phan umg song song 

Giai doan lao thanh TTTG dugc vid't lai nhu sau: 

PENT + ALD + LiOH . , ^ - 1 - ANTIV + H2O 

SYNV + H-,0 

G"(H) 

ANTIV 

SYNV 

Bang 2. Ndng tuong tu do ch 

Dieu kidnlf tuong | 

- 503.775748 

-503.772981 1 

uan cua ĉ c chat (H) 

e= 16 

- 503.777325 

-503.775108 

e = 33 

-503,777419 

- 503,775236 

7S 



Bang 3. Ti ie phin trdm cdc siin pham tudng umg cac TTTG. 

Didu kidn If tuang 

e = l 6 
e = 33 

ANTTV 
94,942 % 
91,29% 

90,9982 % 

SYNV 
5.056 % 
8,71 % 

9,0018% 

Tir bang trdn, ta tha'y trong didu kidn If luang va dung moi c6 e = 16 va s = 33, 
phan lir chua hi phan li ihanh cac ion, TTTG vong chid'm iru the, cac TTTG khac 
kh6ng dang ki, diing nhu sir du doan ban dSu. 

Khi hang s6 didn m6i tang, TTTG dang syn vong t6n tai nhieu han, dSn dd'n san 
ph^m dang syn tang Idn, 

vay, phan iimg xay ra Iheo khuynh hudng lao thanh TTTG ben, c6 nang lugng 
th^p. TTTG nao ben han, san ph^m c6 ca'u irang luang u:ng se chid'm uu thd'. 

• Nhumg nhan xet trdn chi diing khi: 

- Trong dung m6i c6 e = 33, cac aldolale kim loai chua bi phan li thanh cac ion 
ridng bidt kh6ng anh huang I5n nhau. 

Nh^n xet: d di^u kidn If tuomg va irong dung m6i c6 e = 16, phan iimg xay ra 
chu yd'u theo ca chd' TTTG vong, TTTG vong dang anti c6 nang lugng ihap hem, ben 
horn, d3n dd'n san ph^m dang anti chid'm uu the, 

- Trong dung m6i c6 e = 33, phan circ han, phan lir bi phan li thanh cac ion: 

ROLi ^ Lr + RO" 

Xet trudmg hop cac TTTG da bi phan li thanh cac anion e = 33. 

* Dang anti - anion (b6n) * Dang syn - anion (ben) 

Bang 4. So sdnh ndng lUdng hai dang anion 

E(H) 

G(H) 

ANTI 

- 496,4645483 

- 496,258226 

SYN 

-496,4653111 

- 496,259633 

e = 33 

Bang 5. Ti 1$ sin phŜ m d dang anion. 

%ANTI 

18.4 
%SYN 

81,6 

TP 



.^--rr . Bang 6, Kit qu^ th r̂c nghlfm .' '^ - r,vskB 

(trich tir The Aldol Addition Reaction - Clayton H. Heaihcock) 

% ANTI % SYN 

£ = 1 6 (Cyclopenlanone) ' > 95 % { < 5% 

8 = 33 (Methanol 30% | 70% 

Nhan xet. 

Khi xet trong dung moi c6 hang so didn m6i 33. phan ting theo ca chd 
TTTG dang anion dua ddn kdt qua tuang d6'i phu hgp khuynh huang ciia ihirc 
nghidm, vay c6 kha nang ca hai TTTG nay cung l6n tai trong dung dich. Tuy 
vay. thirc nghidm chiing minh can bang aldol lai hang so didn m6i nay xay ra 
nhanh, ndn phan urng c6 khuynh huang theo ca che TTTG anion, trong TTTG 
vong, phan tir 6n dinh ndn sir aldol hoa ngugc xay ra kho khan va cham. Dang 
anion chid'm nhidu han trong dung dich. 

Theo kdt qua ifnh loan a bang 5 thi dang syn-anion chid'm uu the irong 
dung dich, dSn dd'n san pha'm dang syn nhi^u han so v6i dang anti phij hgp kd'l 
qua a bang 6. 

Tir nhumg didu phan lich trdn, chiing la nit ra kd'l luan vd phan umg c6ng aldol 
giua ciclopenlanon va 2-metylpropanal 6 didu kidn 298.15"K va P = 1 aim. 

- D6'i v6i phan ung c6ng aldol, giai doan lao ihanh TTTG la giai doan quydl djnh 
l6c 66 ciia loan phan dmg. 

- Cac TTTG lao thanh la cac san pham d6ng. c6 can bang nhanh chong syn-anli 
thftng qua sir enol hoa hay aldol hoa ngugc, khuynh huang chuye'n d6i luy Iheo lung 
dung m6i cu thd. 

-Trong dieu kidn If luang va dung m6i c6 e = 16. phan luchua phan li thanh cac 
ion, phan ung xay ra chu yeu iheo ca che TTTG vong, cdc TTTG khac kh6ng dang 
kd, TTTG vong dang anti ben han dan den san pham dang anti nhidu ban. 

- Trong dung moi phan cixc han, e = 33, khuynh huang TTTG tong dang anti 
chid'm uu the han TTTG vong dang syn. Cac anion c6 TTTG dang syn chid'm uu the 
so vdfi TTTG dang anti. Nhu the vai hang so didn m6i nay, t6n tai ca TTTG vong va 
TTTG anion, luy vay TTTG dang anion co nhidu ca sa x6n lai han vl su aldol hoa 
ngugc xay ra dd dang han, san pham dang syn la kdt qua cua can bang nhanh chong 
tir dang anti lao Ihanh ban d^u. phu hgp ihirc nghidm da chiing minh: vdi TTTG vong, 
sir CO mat ciia Li* lao vong 6n dinh ngan can sir aldol hoa ngugc, can bang cham. 

- Cac kd'l qua Ifnh loan trdn deu rat gin vai kdl qua ihirc nghidm. Do vay sir dung 
phan mdn Gaussian vai cac phuang phap, b6 ham Ihfch hgp, chiing la c6 thd du bao 
dugc m6i each tuang d6i cac kd'l qua ihuc nghidm ciia cdc loai phan umg luang iir. 

HO 


