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Tab,1 The data of adducts (M4 or Hp)

T aBEW Rk b.p, 138~140°C/8mmHg
MS(M?*) 228 4y FR CraH04

IR « v, (cm™) 3015, 1610(s, C=C), 2975, 2870(s, 48 A ag}c-H),
1730 (s, Bg E#9C=0 ), 1610, 1430Cs), 830, 780 ¢ =EUYL

ﬂ%%),‘ 1250(s), 1160(s), 1100, 1050 (s, ->C~O)

£2 i (H.40s)#%'H NMRi## (Sppm)
Tab,2 'H NMR spectra of adducts (Hq or 1p)

OfE ( 32W)H 0.8~1,1(m) l,2~1.8(_m‘:) 2,2~2,5(m) 8,6~4,8(m)
SECGHHEOI™ os~11 n2~17 20~25  3.5~4.8
58EHRE

eI 3 7 2 8

FIB RS T BT 15228, TRUMEMBHIA TRE CuHaWO HBIMRY
RISI&L: 1 TMRRERE: et ERE. SRR, B B2 S
BRASIE M B X H NMR IS, 7T LUERT Bi5 T 18l + o255 R AT
R . | ,
IR Bk T Bt W ik (M oRil o) .

PR . I PR - E 7 HA Hy .
CHyCH, O €O, CH, CH, CH, CH3 CHSGH;,O\[])‘(U
' 3 /L N g
1

-, & ’ b
ey Y C0,CH,8H, CR, Bx
Ille IlIw

B2BARNTEY, MW E.51./'H NMRiEK O, Co, Co, C(5 B
Hoi9C,) R Jg4.0~4.65 Cp, C; Ry 3,5~4,05 C; B2 25 2,0~2,55 C, Cy, Cyy,
C..5H0,8~1.7ppm, XEHHEFMHE B STRKEKIBHR.

AERENT EREN T, BENC.EWOMHEBHEAESL5~4,0ppm KX P, H
FZWEMARE, CEEAEERARANBRKER. HHCHSMAC MERERT, H I,
CHMAN R FHASH R Z AR —MABR R, MW HCHH,, Hi5WEHZCH
H, e ABX{E R, EH'H NMRIB WS Y A3k E] 4 ASIEEK R W B, K37
T H7E3.5~4.2ppmf FRKIEKEXBIE, EXHE RN RKER #5C RE 4 %
SRERRMKE, (B »=11,96Hz ) X MASHNEHERARYABX AR AB ¥
ki, FREFTUBARSEENRDNEHEZEE
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Pk 28 ( ARNER ) ' #30%

k3 Ia%'H NMR3# (63,5~4,2ppm )
Tab,3 *H NMR data of Xg (63.5~4,2ppm)

NO, Freq(Hz) ppm
15 373,77 4,171
16 369,38 4,122
17 368,64 4,097
18 364,74 4,070
19 358,88 4,005
20 356,68 3.980
21 351,31 3,920
22 346,92 3,882
23 345,94 3,860
24 340,82 3,803
265 338,86 3,781
26 333,98 3,727
27 331,78 3,707
28 326,90 3,648
29 324,95 3,626
30 220,70 . 2,463

Vig— Vgp = 368.64—‘ 356.68= 11.96 Vig— Yy = 358.88—‘ 346.92:- 11.96
V33— V95=345,94--333,98=11,96 v,5—v,3=338,86~326,90=11,96Hz

1,1.2 RERR#&FReERET HBWAKRSFHE (FMO) #ig, 7 B & e
WEIHEWD-ARNY, HTRELEHNFMOGELLFENFMOGRME, Fik, &k
HRRD-AR A, B H R T HHOMOS #0U% I )LUMOFTZE®, MiEHoukt™
BRENBIEKREEENFMOE, 15 18FMORFURERWT: :
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Tab,4 MS, IR and *H NMR spéctra of adduct

MS(M*) 260 ° 6}??& CxHp -

IR -v‘g;x(cm-l) 3060(s), 3040(s), 3010, 2940(s), 2880(s),

2840, 1950, 1875, 1800, 1750, 1650, 1600,
1500(s),'1450(s)s 1070, 1020, 965(s), 830,
750(s), 700(s)
1H NMR(8ppm) 1.2~2.6(m, 86 H, TRESKEHEC-H),
" 5,5~6,4(m, 4H, £HEC-H), '
7.0~7,5 ¢, ‘10H, %3RC-H),

ARIEMS M * 2260, 7 IR A= W14 TR IECoollays MBS TV RHL: 1
5 F ok RMAEMK, IRBEFREE, X7F, MRRWEBSREER I, it 8
WFS TN Bds + 2 5 RAFTIRITRE , FAIRBRIR, 72 965cm™! & 58 0 e
M, WHEEERATIUNZ B w H NMR ¥ A% 6 IR R0k F 3
B, 4 MERE, TULERMESE Y AL, h |
1,2,2 AEGERME BT e REFMOmH Houk gy B B, T &y
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2.1 2

AR E. IR B%E Nicolet AF 5 DX-FTIR 2 {ymzE, KBrjEg. 'H
NMR;# i Jeol 2 AIF X-90QX AL IRAX W, CDClwicH, TMSH ks, MSHEE
VGARMZAB-HSFB LB,

2,2 REA&R
TECMCIIAR, TEXMCI0IER, VEIMI1DEHK.
2,3 MRRERE

I 5T WmMRRR: FEERMA20mmol [ 520mmol [, WE. HE, ABRAGS
1, 7E60°CRM50h, HR¥E A EIIAR, MEXAE, KE 138~140°c/8mmHg, #5=
E37%. MY REREER, AHMS 2K IREREN, BX a5 RRERIEY
I, b.p.138~140°C/8mmHg,

VEIFETHMRREYE: THERMAVAI& ImmolR > B3 ¥ — &, &
£, #%E, ABGEME, £80~85CRM120h, BLERRMMR Y, BREH A & K
BEFSE, RAMMERALEGEREEMR= Y Vo,5¢ (X 42% ), b,p,138°C
/4mmHg,



48 BRBIS, ZBBRE TSRS HiDiels- Alder KK 79

S G o ) p =

-3

10

11

$ £ X W

Chielewski M, Jurozak J, J Org Chem, 1981; 46: 2230

Danishefaky S J, Marring C J, J Am Chem Soc, 1985; 107: 1269

Weinreb S M, Staib R R, Tetrahedron, 1982; 38: 3100

BFMGE, FRLREHE, 05 dERURFHRGE, 1983: 30

Ibid,

Flemming L., Frontier Orbitals and Organic Chemical Reactions, New York:

John Wiley, 1970: 115, 127, 140

Hauk K N, J Am Chem Soc, 1973; 95: 4092

Silverstein R M, Basher G C, Morrill T C, Spectrometric Identification of

Organic Comrounds, 4th Ed, New York: John Wiley & Sons, 1981: 110

Dykstra H B. ] Am Chem Soc, 1935; 57: 2255

(a) Campbell A N, } Am Chem Soc, 1929; 1111

(b) Wolf F J, Weijlard I, Organic Synthesis, Coll Vol 4, New York: John
Wiley, 1963: 124

(a) Colonge J, Marey R, Organic Synthesis, Coll Vol 4, New York: IJohn
Wiley, 1963: 601

(b) Grummitt O, Becker E I, Organic Synthesis, Coll Vol 4, New York:
John Wiley, 1963: 771

The Diels-Alder Reaction of n~Butyl Glyoxylate and
Diene Compounds

Huang Jinke* Chen Xubo

Abstract

The Diels-Alder reaction of n-butyl glyoxylate with 2-ethoxyl-1, 3-butadiene

at 60°C was investigated and the main adduct 3-ethoxyl-6-butoxycarbonyl-5, 6-

dihydro-2H-pyran was isolated, The D-A reaction between two molecules of trans

~1-phenyl-1, 3-butadiene at 80~85°C in the presence of n-butyl glyoxylate affords

main adduct 3-phenyl-4-styryl cyclohexene, The structures of above adducts were
determined by MS, IR and ‘H NMR, The regioselectivity and site selectivity of
above cycloadditions can be elucidated by FMO theory,

Keywords Diels-Alder reaction, n-butyl glyoxylate, 2-ethoxyl-1, 3- butadxene,

regioselectivity, trans-1-phenyl-1, 3-butadiene
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