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Fig.1 (a) tautomer(I); (b)tautomer (11}
{R=H, CHs, Cl and N(;)
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Table 1 Geometric parameters of tautomer(I}, (II) and TSa

Parameters Tauntomer(I) Tantomer(II) TS1 TSs2 TS3 TS4
Bond lengths(nm)
r(2-1) 0.1364 0.139% 0.1386 0.1386 0.1386 0.1385
r(3-2) 0.1326 0.1283 0.1296 0.1296 0.1296 0.1296
r(4-3) 0.1279 0.1339 0.1307  0.1307  0.1307  0.1308
7(5-4) 0.1358 0.1343 0.1401 0.1401 0.1400 0.1394
r(6-5) 0.0990 0.2062 0.1456 0.1457 0.1457 0.1458
r(6-4) 0.2058 0.0930 0.1446 0.1446 0.1446 0.1453
Bond angles(®)

£ 321 109.47 109.71 110.19 110.19 110.18 110.14
£ 4-3-2 110.59 107.56 109.69 109.70 119.66 109.55
£ 5-4-3 107,71 110.79 108.28 108.30 108.33 108.46
£ 6-5-4 121.67

£ 6-4-3 125.71 132.38 132.25 13247 133.20

Dihedral angles(® )

£ 4-3-2-1 0.00 0.00 4.85 4.86 4.85 4.77
£ 5-4-3-2 0.00 0.00 -3.14 -3.13 -3.15 -3.13
£ G-5h-4-3 180.00

{ 6-4-3-2 180.00 T0.91 -70.91 -T0.93 -T1.10

% 2 R BFELRELE
Table 2 Energy differences and activation energies of reaction
R=H CHa Cl NOy
E* k] mal™? 12.416 13.160 11.035 6.647
E} /kJ-mal™! 234.101 234.311 233.599 232.031

* yalues adjusted by zero-point energy of vibration

MEFE r(6-4) LRIV, ASU/MERGERER I HEES TSI MMGHE, REAHFIER
BB (BEF) #tfr &AW aammRaghsrR |4 HxaiimyErEs (L6-
4-3-2=70.91°). JRAHTHART, TS1 AFPEHMEWAEETHE-PRAH, FAFEH
FAGEEARBR R A RRSHER LR G0E 2 FR) BT A TS1 ErRRE (1) @ (1) MBS
IR ETE TS1 RVTEM. SRDBAMEIESHERGEN 234101 kI-mol!, FRIUMSR
LA TE LA (213,417 kT-mol=")P]. el A J2 0w BF 4 780 30 1 I LA B Ak B vy 4l 1 3 20
Ry S5 R 400 002 A T e gl o 1 {0 I o B i 4L ol T 5 2 B 4 R B

%3 Ny, Ny RFLSRAEAR - WEEE S 0%t (0 |e|)
Table 3 Net charges of atom N4 and N along IRC pathway

L1 6.4 6.0 4.0 -2.0 TS 2.0 4.0 5.20
7y 0.2888 0.258% 0.1929 0.062T 0.1101 -0.1487 -0.1962 -0.2042
q, 0.2388 -0.220] -0.1992 -0.1671 —.1385 0.0932 0.1213 0.2628
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Fig.2 Modes of imaginary vibration
(a) towards reactants; (bjtowards products
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Fig.3 IRC pathway of tautomeric B, RWEXEHF TR HEHEERATEDH
reaction NO, W EHFHEW e FaEhay ClERwk, FIVEE

{5 is mass-weigthed coordinate) EEEERL.

SRS FTRIE T AR IEREELRAFT B S TS2(R=CH,;), TS3(R=Cl) fl TS4R=
NO) LA RESHBIIER 1 . FHMTEHTESHNRASHIILN, £5F B3]\ IR
RETEELENILFLEN (BXRKEMLN 0.0007 nm , BRAEELN 0.27 °). FERK
HF AEEIE, FHARINAHERGE E 4500 234.311(CHy) »  233.509(C1) M1 232.031(NO2)
kl-mol ' HEFTTH, HdTE CH, A FHBRHLMELRETS,: REFENYZRHLE
JEETELREE TR X — (kB S TT BEAY B 1 3R FEE R T 0 AIERE, HEMN N 8
BE N— BHFSH. RAFEFRTIHBEHES, SEETR, SdTERRH TN
¥, Ekae LA
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Quantum Chemical Study on the Tautomeric Reaction of p-R—phenyltetrazoles

¥u Wenyuan Hong Sanguo  Peng Yiyuan Li Yonghong Wang Sheng
(Department of Chemistry, Jiangxi Normal University, Nanchang 330027}

Abstract PM3 method has been applied to study the tautomeric reactions of p-R-
phenyltetrazoles. The results obtained show that these tautomeric reactions are all endother-
mic. The activation energies of the tantomeric reactions are 234.101(H}, 234.311(CHs), 233.599{Cl)
and 232.031{NOz) kJ -mol~ L, respectively. The reaction has higher activation energy when R is an

electron-donating group,and has lower activation energy when R i= an electron-attracting group.

Keywords: Tauntomerism, Transition state, Reaction pathway

(B AT 1007 S 13 4255 0 A TT0-7T1 TIP3 M 4 HiR, BEEMT

i i

L'I A i
20 -5 -l0 05 0 05 10 L5
5/ag{amuy)?

Received 1997-03-26, revised 1997-05-12. Correspondent: Hong Sanguo.

1118



