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Compound m-p-(nC) Yield( %) %C %H %N
I 375 89 51 20 5 65 20 21
(51 40y (575 (19 .98
Il 27 5 85 57 25 7 30 16 95
(57 14y (7 14 (16 67y
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Compound Aromatic ™ H N—=CH:~S Other ”H
| 8 0 (d 1H) 7.94¢d, 1H) 6 .SO(S,ZH) 4.0 q,ZH)B 69(q,2H)
7.50(t, 1H) 7. 38( ¢, 1H) 1.29(+,3H) 1. 23+, 3H)
Il 8.05(d, 1H) 7-94(d, 1H) 6.81(s,2H) 3.97(q,2H) 3. 61( ¢, 2H)
7.50(t, 1H) 7. 38(1, 1H) 1.71(m,2H) 1. 62(m, 2H)
1.37(m, 2H) 1. 30(m, 2H)

t,3H) 0. 90+, 3H)
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(TMS as internal standards solution in CDCIs and chemical shift in p-p-m)
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Compound S—C—S (C—3 c—4 c—> c—6 C—7 C—7a N—CH2—S Other—C

I 1914 1460 1198 1242 1276 111 2 132 4 53 8 50 3 47
12 11

Il 1918 1461 1198 1242 1277 1113 1325 54 0 55 8 52
29 28
20 19
13 13

[ 1917 146 0 1198 1242 1276 111 2 132 4 53 9 56 52
31 31
29 1(2¢)
28 9(2¢)
2714 267
26 6 260
226 225
14 0(2¢)

N O | o o= oo

v 1911 1460 1197 1242 1276 1112 132 4 539 537 o516
26 0 253
24 0

In CDCL with 77.0 p.p-m as reference
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Compound IR(KBr film, cmil) MS m/e( abound- %)

I 3063,1610, 1590, 1450, 864, 280(M *,0 4y 2220 8) 1950 8
773,745,707,596,430 148(4y  136(35) 132(70) 116(20)
(benzotriazolyl group) 104( 30y  88(35) 77(100)  60( 30

2016y 44(25) 43(22) 4030

Il 1200—1225( ¢ —N bond) 336(m 7,0 03y 280(0 05) 204

l —

)
(M ) 20404
1477 — 1491( C=S bond) 1726y  156(20y 140(15) 136(30)
663 (C—S bond) 32(87)  116(13) 104(51) 77(100)
7(54) 55(22) 51(22) 40(36)
] 2862—2995( —CHs, —CHz —, 448(M T, 0 01y 316(4) 2844
=CH ~groups) 252(23) 136(46) 133(19) 132(100)
10468y  77(87) ( 57( 36)
55(22) 5112y 43040y 41(29)
v 292(M+,1) 160(5 5
136020y 132(45) 128020y 104 20
83(35) 77(80y 69(55) 57(65)
43100y 40 100
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The Extrapolated Method for Values of Functionals
Liu Shijun
( Department of Basic Courses)

1
Abstract For the functional E(f) = ﬁ( of ‘4 s(f)) dx which belongs to the nonlinear
problem (A), its asymptotic expansion as E(f1) = E(F) ¥ rRWo(T) + O( hz)
was discovered- Then a extrapolated formula as 2E(f%) — E(f:) = E(F) +

O(K’) was obtained- Thus, the high efficient algorithm to calculate the valne of
E(F) was get-
Key words Extrapolated method: Valne of functional

(LEFT3M)
Synthesis of Novel Multifunctional Additives

for Lubricating Oil

Ren Tianhui Sha Guoping Liu Weimin Xue Qunji
(Institute of Applied Chemistry) (Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences)
Abstract Some novel benzotriazole derivatives containing dithiocarbamate group = —

S = ( IH — benzotriazol = 1 —yl) methyl N, N — dialkyldithiocarbamates were
synthesized- The molecular structures of these compounds were identified by
the elemental analysis and some spectra analysis ( such as FT —IR '"HNMR."”
CNMR \MS) - These compounds are potential multifuctional lubricating oil ad-
ditives-

Key words Organic synthesis; Benzotriazole derivatives; S —( IH ~benzotriazol — 1 —y1)

methyl N, N —dialkyldithiocarbamates; Multifuctional lubricating oil additives



