Tap chi KHOA HOC DHSP TP.HCM Nguyén Vin Ngin - Nguyén Quynh Mai
~ Phan Thi Hoa Binh

ANH HUGNG CUA DUNG MO! LEN PHAN UNG GIUA
CYCLOPENTANCNE VA 2-METYL PROPANAL

NGUYEN VAN NGAN, NGUYEN QUYNH M ﬁﬂ
X PHAN THI HOA BINH™
L MG PAU

Trong thuc t& dung mdi ¢6 Anh hudng rit nhidu d€n phin Wng héa hoc. Chiing
t6i s dung tinh toan AB initio khdo sdt phdn dng cyclopentanone vdi 2-metyl-
“propanal, xic tdc la KOH. Trong cdc dung: mdi cyclopenianone vd dung moi

methancl & nhiét d6 298°K nhdm ddnh gid: Anh hudng dung moi d€n cdc dal lugng
nhi¢t déng U, H.

Anh hu@ng ciia dung mbi dén Sc do phin dng. Anh hudng cla dung méi dén
i 18 sdn phim, so sanh gita 7 1& sdn phim theo tinh todn va 1] 1& sén phim theo thuc
aghiém.
I1. PHUGNG PHAP NGHIEN CUU

CHu triic chuy&n ti€p d& nghi trong ¢4 hai dung mdi 1a cdu tric chuyén ti€p
déng (Closed Transition States). Xdc dinh cdc dai lugng U, H dé x4c dinh rao ning
Jugng tir d6 tinh & 18 sdn pham. T4i cd cdc k&t qud uén déu duge thic hién trén bd
HFE/6-31 + G mé hinh dung méi Onsager (Onsager SCRF method) trén phin mém
Gaussian 28.

i1, KET QUA VA THAO LUAN

1. Giat doan tach H,: Khi ta gid dinh 13 trong dung moi chi dn tai cip ion thi tic
nhin 13 KOH. CAu utic chuyén 1i€p, phitc (compiex) trong hai dung méi widng dng
thu duge la:

Dung mii Cyciopentanone

- : /,
4
\/ 0g—C;—Cs— Q7 =436 degree

phifc (complex) Cau tric chuyén t€p(is)

" Khoa Héa, Pai hec Si pham Tp. HCM.
™ Khoa Ly, Pai hoc Su pham Tp, HCM,
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Dung méi Methanol
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W Ce—C;—Cs— Oy =644 degree L /
phitc (complex) C&u tric chuyén 1i€p(s) (ROK)

Sy khic bigt clia cdc ciiu wdc gita hai dung moi khdng niidu, dido ding heu ¥
hon cd da 4o dai lién k€1 C-Cs trong cdu tric chayén 1i€p 12 1.44 A® nim wong
khodng gilta clia Hén k&t kép va lién k&L don - lién k&1 d6i dang dén hinh thanh.
Trong ROK, d¢ dai cfia iién k€t ndy 12 1.36 A® ta ¢6 thé coi 13 lién k&t kép. Tuy
niién, ¢6 thé adi ir dung moi cyclopenianone sang dung moi methano! ciu tnic cia
cde chit trén ¢6 bin dong khdc nhau din d&n k&t qua:

Bang I: Nang higng hogat héa ¢da phin ¥ng tach H,

__ Dung mbi AU* kealfmiod AH* keal/mol
Cyclopentanone 8876615 §.877242 B
Melbanol §.732290 8.732200

~ Tir k&t qué bing i, ching 161 nhin thdy rio th€ clia qud tinh tich H, &
wiong doi thdp. Tiong dung modi methanol rio th€ thdp hon trong dung mdi
Cyclopentanone. Vi thé phdn @ng nay dién ra trong dung woéi methanol nhanh hon.
Nhu viy phdn ting tach H,irong dung méi cang phan cyc thi cing dé dang hon., DE
cho 1ién vige danh gid ching 01 dua ra bdng k&1 qud cda hidu ¥ va cde dai ludng
nhi€t ddng irong 2 dung mdi methano! vd cyclopentanone (AU =U methanol -U
cyclopetanone),

Bdng 2: Anh hudng cha dung méi giai dean tdch H,

i AU Keal/mol AH kealfmol
Chil dau 3.157502 -0.157502
Ts1 -0.301827 -0.302455 )

Ta thiy cdc k&t qud déu thily 6 gid i Am. Piéu d6 cho thiy & dung méi khdc
nhau céc dai lugng nhiét déng ¢ gid ] khac vhau, di J ciing mot nhigt 45, Vi vy ta
€6 theé coi cde dai higng nhigt dong khéng chi la ham nhist d¢ ma con 6 thé la him
eya dung moi.
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'] " aF 3
2. Gisi doan tao ra sdn phdm syn, anti:

S| gial doan ndy ching 161 khéng Gm ihuy vhie, Vi viiy ¢

mm i1 gia dich chit

d40 13 cde chit tham gia phin ifng, éon; thai tinh cdce cdu i chyvd,
phd'm syn va antd, thy dude k&t gua nhar saw

Dung mél Cyclopentanone

C1_Cs Cq O3 =a1-97 degree

Cau trie chuyEn ii€p dbng dang anti

Cy Cs_Cq Oy =41-40degree
Sin phim dang anti chifa Kali{KSA)

Dung mdi Methanol
11

C,.Cs Cg5 0y =a1-47 degree

=

Cau tric chuyen tiép d6ey dang anti
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Cau tnic chuyéy tig &p Géng dang syn

K.
207 ‘\2-42
o
O .
20 it
i s 5;;‘____‘13\ .‘53
- N
Ty \\} }
U A T
\\ ; /71“
S 4

Fad

01 Cs5_Cg_01g =s8-35 degree

S&n phim dang sy chifa Kai(KS5)
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C1 Ts5.C5.01 =5477 degree

Cu trdie chuy€n 1€p dSng dang syn
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Cy_Cs_Cg_01g =a1-a0degree c,.C

Sin phim dang syn chia Kali(KSS)

5_Cg_01p =58-24 degree
San phim dang anti chita Kali{KSA)

a) Két qud tink theo enshalpy:

Bang 3: Dung mbi cyclopentanone

_____ cyclopentanone | H*(Hariree) AB(Hartree} | AH keal/imol

_i-Bu+ROK -1398.204285 (.000060 0.000000
KSS -1098.184440 0019845 | 12452737
KSa -1098.185266 §.016018 11.534422
KS -1098 203400 0.000885 0.355337
KA 1098203864 | -0.001579 | -0.990822 |

Trong dung mdi cyclopentanone (bdng 3) rdo ndng ludng (tinh theo enthalpy)
clia phin Ong tao ra san phiam dang syn (12.45kcal/mel) cao hon rio ndng lugng ciia
phin img tao ra sdn pham dang anti (11.93 kecal/mol) -~ dang anti duge uu tién - nhu
viy sén pham thu duge dang anti cé thé nhiéu hon. DAl vdi dung mdi methanol (bing
4) thi nguge lai, rao ning ludng (iinh theo enthalpy) clia phdn Gng tao ra sin phdm
dang syn (12.62kcal/mol) thip hon rao ning hugng cla phén &ng tao ra sén phiam
dang anii {13.33kcal/mol) — sdn phdm syn duge wu tién - viy sdn phim dang syn thu
duge ¢6 thé phidu hon dang anti. Cdc k&t qua ndy déu 8t phd bop véi thue nghiém
(UI). Nhui vy theo chiing (6 sy bign d6i cdu frdc khbng déu nhau gifta cdc dung
moi dan dén 19 i¢ sdn phdm cé the b thay doi.

Bang 4 : Dung méi methanol

METHANOL H(Hatree} AH{Hariree) AH keal/mol
i-Bu +ROK -1098 206700 (3.000000 .000000
KSS -1498. 186600 0020113 12.620007
KSA -1098.185500 0.021241 13.328727
KS 1098203700 | 0002970 | 1.863675
KA 1098206200 | 0000466 | 0.292415
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b) So dé ndng lugng cita sy bink thanh san phédm SYN vi ANTI chie phin iing tinh |

theo Au(3):

Trong khi x4y dung s¢ 48 niing Iwgng cla cd hai giai doan, ching (61 dua trén
cd s& dinh Iudt bdo toin khsi liwgng, dinh ludt bdo todn nguyén 8 d& xét sy bifn doj
06l ndng cha hé va thu duge bang sau:

Bang 5: Trong dung mdi eyclopentanone

o ustarweey | svtartree) | oU kealmot
__Bu+ Phiic -1174.215638 0.000000 {.0G6000
TS8i+ i-Bu -1174.201492 0.014146 8.876615
ROK+H2G+ -Bu | -1174.254963 0.000675 0.423502
KSS+H20 -1174.19417%3 0.021405 13.469287
KS_{%A_fr\l-QO -1174.194999 0.020639 12950972
SYN+H2G -1174.213089 0.002549 1.539G447
ANTIFH20 | -1174.215598 0.000040 G.025108
A
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Béng 6; Trong dung mbéi METHANQOL
UiHariree) Atll{Hartree) ALl kKealfmol
i-Bu + Phifc -1174.21608 0000000 0,000000
TS +1-Bu -1174.20216 8013916 8732290
ROK+HZO+-Bu § -1174.21762 -.601553 -(3,974507
K35+HZ20 ~1174.19657 0.019304 12.2387a0
KS5A+H20 -1174.19545 0.02063] 129436952
SYN+H20 -1 17421372 0002363 1.4840375
ANTI+H20 -1 174216232 -3.000143 -0.086732
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V. KET LUAN

— Phin tng tdch H, trong dung médi ciing phén cwe thi cing d& diag han,

~ Dai lugng nhidt dong khong chi 13 him nhift 36 ma cdn o6 1hE 1 him cila
dung moL

— Sy bién 467 cdu tric khdng déu nhau gilia cdc dung moi din déu ¥ 18 sén

< ooaE A . T
pham ¢ the bi thay dos.

— V& AU AL A cha dang anti déu ©6 gid o thilp hon dang syn Wong
ting cAu iric chuyén Lfp dang déng 1a 4 gidl hop 1y cla phdn ¥ng wong dung moi
cyelopentanone. Trong dung mdi methanol AURAH* ¢z dang syn (hip han dang ant,
nhuag AU A eda dang syn Jai cae hon dang anti vi vy frong mdi methanol ¢d thé cé
thé 1én tai cd ché tao ¢ ric chuyEn GEp kin.

PHL CHO

I Ban vi nlding lugng ¢ 1 Hariree = 627,53 Keal
1. 2y TS-trang thdi chuyén tiép
b} KSA-trang thii chuyén tiép dang ant
¢} -K88-irang thdi chuyén n€p dang syn
d) -1-Bu- sobutyratldehyde
&) KA 13 sdn phim dang anii
£) K5 14 sdn pham dang syn
Il Dubois studied the reaction of cyclopentanone and iscbutyratidehyde with
cither pure cyclopentanone or methanel as the solvent. Reaction mixtures were

analyzed at Jow conversion in an alempt o ensure strict kinetic control. Resulis are
summarized in the able below:
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| solvent __Anl L
' »95% <5%
30% ) 0%

The data of Dubois clearty show that the anti aldel is the Kinctic product when
the couunterion is peiassium ion. The syn selective condesaiions are probaly the
resull of rapid eguilibration of the initiatly produced anti aidol,

TAYLIEG THAM KHAQ

(1] Meng Cui, {2002}, Waldemar Adar, Han Hua Shen, Xiso Min Luc, Xiac lian Tan, Kai Xian Chen,
®e Yun Ji, and Huo Liang Jiang, J.Grg. Chem, 67,1427-1435

iﬁi} Kyang-Bin Cho, (2001}, Fahmi Himo, Astiid Gisiund, and Per 8.M. Sieghabn. £ phys, Chern. B,
H)S, 6445-0452

3] Michae! Bendikov, (2002}, SabineRath Quadt, Oded Rabin, and Yizhak Apsloig Organometailics,
23.3930-3939

(4% Viadimir Benin, (2002}, Pior Kavynsky, and §.George Radziszewskt, S Org. Chem, 67, 1334-1358

£3] Colas, C (1999, Gosidaer, M Eur. /. 0rg. Chem. 357 - 1206,

[6] Bach, R Lstéver, CM. Winter, LE: (1998), Glikhoursey, 8 N J Am. Chem. Soc, 120, 680-683.

{71 Clayton H.tlzatheook The Aldol Addition Reaciion

Depament of Chemisiry
University of California
Rerkeley, Califoinia
%] Freccero, M. Gadolfl, R Sarsd — Amadé, M Rastelli, (2000}, A2 Org. Chem, 83, 2030-2042.

Tom tar:
Ank hufdag clda dung mbi18n phin dng gitfta Cyclopentansae vi 2-Metyl Propanal

Khdo sat phdn ing gifa cycloperianone v 2-metyl Propanal vai xde tde KOH vdi b6 HFG-
R4+G* irga md Rah duny moi Osuger SCRE. Ching 160 thu duge két qud Ia mong dung mol
eyclopentanone entialpy hoat hda dang anti ia 11,9 kealfmol thdp hon dang syn 1612, Skeal/mol. Troag
ki Ao & ding mol methanol k81 gud hodn wdn nguge Igi dang anti 1a 13.3 keel/mot con dang syn 12
126 kralfaol, K gud ndy hodn soin phis Agp voi Buie nghiéem

Abstract:

fiffeets of solvent on the reaction between
{yclopentanone and 2-Metyl propanse

Based on HFG6-31 + G(d,p) and SCRF methods, the reaction between Cyclopenianon and 2-
Moyl Propapal with agent KO brought us a roliable set of activation parameters. As a resul,
cnthalpy of activaten of Sym i 12,5 kealfmol which s higher than that of Axti, 11,9 keal/mol in
Cyclopentanon solvent while enthalpy of activation of Syn is 12,6 keal/mol which s lower than that of
Anth, 13,3 kealimol in Methanol solvent. The resuits are in agreemesi with known expesuneaial facis,
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