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Tab. 1 ' H-NMR date of adducts and reference compounds

IE . E
LY. yiil:ik) T 5 8 7

denceny) 2.72~2.92 2.66~2. 87 2.96~3. 14
Ocuccoor) 4.21~4.32 3.98~4.10 4.20~4.36 4.00~4.18

B/ . CpCl,

HEREEREEMEN S S5 5, 6. Cook coocH,
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BAREIRR, BT HEALEY, 9% 7 EC LERERR, ARRESKHFT C,
R 8b o Csy Co WL MBEEMHH®D, FBERNTE 2

W2 FBIET LR . B TR SN EA ST, %a, 357 PHH
M A RE s WEFMR, TS5 5 MAMMBRA, B 0, b 45 7 XML,
3a 55 b H—HMPAIF AL,

U EERERIES. LRBALNBTREES 4, (= 5% % THM Dicls
Alder [ 1 53 2 RS R AR A 2 2 A RLEL KBS R'AG7=41, % 3a 71 3b.

AL HR 1a 55 2 R BMEL DAL= A S AL B £ B P4 Sa G0°H-NMR, 78508810
B & A B R BP0 70 da, FRIE Sa A1 da o B RERG SRR B0 BE

K2 5,8, 74HH
Fig. 2 The structure of 5, 6, 7



%3 REHES.: - BAZERHEMES URB R FEER Diels-Alder ¥ 59

£ 2 3a, 3b 5 &S5, TV C-NMR
Tab. 2 ' C-NMR data of adducts and reference compounds

3 3 5 7

Bcnccoon 51.8 (50.1)  50.2 (50.1) 51.1 (50.1)

L —— 33.9 33. 4 37.9 (39. 1)
134.9

e, 135.2 134.6 127.8
{34570

&, 124.9 123.3 126. 0
(124.2)

&, 55.0 55. 2 57.2 54.0

Sony 19. 0 19.1 18. 4

Scoon 169. 9 170.8 170.9

Socn, 51.5 51.5

BM. CDCls, ESHNIHHE

Ho. BT40, 3a: 4a 25 87 : 13. T7E 1b 5 2 MO MR H-NMR &2, B4 HIWE
BT, HBFERLREMA 3, BERWEH 77.5%.
1.2 RENRHEHRR

A2ERRKEEE 1lag 1bfE 70+0. 1C F#HITRE, WML 588nm LAY RIEHE A
RHRYE] ¢ TIAE4L, AV 7E 48h D ERMAKRAEHITR L, BRAEEABRETRE, AN RNS:
IR MBRRMEABR—RITERN, MEFEEYE K= (A-4) / CanX4A) PR
RIVEBHFRE bh+ki= (1/0 In U (A-4A) / (4-4)3.

Blig C (4-4) / (A-4)] 3 e fEE, BRBEFNES (r=0.999), ZHEREAR
BRI Rl R RS EY. dERABETTRE L +b, Bl K=h/LEfRBREY
B IE AR — R R PR R H &, 7 AR B XU VK B 5 BR ko, 19 1E ) R i R Y R RN
B ok HRNES.

£ 3 REYGFHFHK (K) REAREREKNHKE

Tab. 3 The equilibrium constants (K) and rate constants (k) of Diels-Alder reactions

E BN K/L « mol'! k+k, /st k, /st ky/L ¢ mol! « s7!
la4-2 27.1 2. 44X 10°® 2.35X10°% 2.49x10*
1b+2 18.9 2.08X%X 10 1.98x10% 2. 42X 10

RWIBAE. 704+0.1C; B, “HARK

M NFERMEMERRA. 25 1, +- “BASURH R M LRSS 1-BAHBE
£V, XFEEMTF 1. 4 U89 2 ABRAESR T REABKAZEAE, 7HHFmR
VIPFEERRNZERAETARE, RSN IER .
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2 EEET

S ¥ ARRIE. JTE 447 Bl 32 Perkin-Elmer 23§ 240C JTR M7 IR i #EH
Nicolet 2 & 5DX-FTIR J5i#{{ (KBr & i) ; B BE 3L R A Jeol 22 F] FX-90Q #BEFLIR (L . H-
NMR 7£ CDCls 5 1, LA Me,Si 29 ) HR7E Z 1R T i & , *C-NMR 7£ CDCl, % 5, LA CDCly
BB IIRHETZER TRE,; MS AAEE VG 2 7] ZAB-HS Jil{{; UV fI H A& & UV-240
KL
2.1 RESRK

la AN TS0, TKZHELE &K, mph 133~1347C.

1b & SCHAR (2) &L, bp b 182.5°C/102. 8kPa (SCHR{E Pbp 3 180°C/101. 2kPa).

2 CHE (4 2R, mp 3y 117~118C CLER{E ““mp=116~118T).

2.2 hoRCR R

FHEPMA 2m mol #7 2 I B 3 8 1a s 1b FF 2.5mL FE e, BRSEH
%, AEB A5C) TEHLRN, #415d 5, RNEREHTFH, 2 ECTBREN
ARMEEa, BEMERNGRECARE, SERK2H, AXKZKREE R, B3
o255 3a, 3b, FEELSHHK 76.6% K% 77.5%.

3a, HEBREREK, mp 75~77C (BB EAHE). CuH»0,S (LWEC. 67.73%,
H: 6.04%; i+HW{EC: 68.09%, H:5.99%). m/z; 370 (M*, 2.3%), 258 ( (Ci;H,,
0,S3%, 100%), 112 ( (CeHg0,)*, 50.8%). Imx (ZHAI): 242 (loge 4.0) nm, 276
(loge 3.5) nm, 284 (sh, loge 3.4) nm. vp,: 3200~3500 (s, -OH) cm'!; 2960, 2890,
1650 (m, C=C) cm'; 1610, 1510, 828 (m, #3¥) cm'; 1710 (m, C=0) cm™; 3060,
3030, 1445 (m, CH;) cm™; 1300, 1248, 1184 (m—s, C-S, C-0) cm?. & (ppm); 1.37
(3H, d, J=17.3H,, -CHy); 2.72~2.92 (1H, m, Cs-H); 3.75, 3.77 (6H, s, Ar-
OCH;); 4.21~4.32 (IH, m, C,-H); 5.99~6.12 (2H, m, C-H, C,-H); 6.70~7. 31
(8H, m, Ar-H). d6c (ppm) :19.0 (CH3); 33.9 (CH, C;); 51.8 (CH, Cp); 55.0 (C,
Cs); 55.2 (CH;, ArOCH,); 113.3, 113.9 (CH, Ar); 124.9 (CH, C,); 127.7, 128.5
(CH, Ar); 135.2 (CH, C;); 135.1, 135.7, 158.2, 158.8 (C, Ar), 169.9 (C,
COOH).

3b, HEEHRESH, mp 96~98C (BB EEWKIE). C,H,0,S (LM{E C: 68.51%,
H.:6.35%; i+ H{E C. 68.75%, H: 6.29%). m/z; 384 (M*, 1.8%), 258 ( (C;sH,0.S)+,
100%), 126 ( (C/H100:3%, 15.1%). dmu (ZHARFF) : 241 (loge 3.9) nm, 277 (loge
3.5) mm, 283 (sh, loge 3. 4) nm. vn,,: 2960, 2940, 1650 (s, C=C); cm’'; 1600, 1510,
824 (s, ¥3) em’; 1725 (C=0) cm?; 3040, 3020, 1450 (s, -CH;) cm'; 1300, 1245,
1185 (s, C-0, C-S) ecml. éy (ppm). 1.32 (3H, d, J=7.4H,, CH;); 2.66~2.87 (1H,
m, Cs-H); 3.29 (3H, s, -OCH,); 3.76, 3.78 (6H, 2s, ArOCH;); 3.98~4.10 (1H,
m, C,-H); 5.92~5.95 (2H, m, C;-H, C,-H); 6.70~ 7.34 (8H, m, Ar-H). 4
(ppm): 19.1 (CH3); 33.4 (CH, Cs); 50.2 (CH, Cp); 51.5 (CH;, OCH;); 55.1 (CH,
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ArOCH3); 55.2 (C, Cs); 112.7, 113.1 (CH, Ar); 124.7 (CH, C,); 128.7, 129.1
(CH, Ar); 134.9 (CH, C,); 137.1, 137.8, 157.8, 158.3 (C, Ar); 170.8 (C,
COOR).
2.3 THH¥NE

£ GG-17 AP MEHE (WA 1. lem) P33 0. 005mol/L # 2 #) ~HAFEW 1mL,
FERE P E, B 0. 12mol/L &7 1a 5 1b f RS IFEMW 2mL, FHARH THES
HE, RE LS FERFEHBKEFRER UV-240 X PE 7010 1CHITRE, &
RS R PR 588nm AR A BERTE] ¢ 97E (L, EREELEEHEILE. AR/
ZREAE TN A SR R WS R RLE R R

£ % X K
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The Diels-Alder Reactions of 4, 4 - Dimethoxythiobenzophenone
with Sorbic Acid and Its Methyl Ester

Huang Jingke * Wet Chunmei

Abstract The Diels-Alder reactions of 4, 4 — dimethoxythiobenzophenone (2) with sorbic acid oc-
curred at room temperature to afford 83% cycloadduct and 17 % isomer, while the reaction with
sorbic acid methyl ester occurred at room temperature and the main cycloadduct was formed.
The kinetic study showed that the Diels-Alder reactions of 2 with sorbic acid and its methyl
ester are much slower than those with trans-1-substituted -1, 3-butadienes. The reactions become
the reversible due to the fact that the dienes have two substituted groups at C, and C,, and their

adducts are unstable.

Keywords 4, 4 — dimethoxythiobenzophenone, sorbic acid, sorbic acid methyl ester, Diels-Alder

reaction
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