IR IR SR T 6 — BREE b
i SRR R BB 5T

RRA KRBT HARR
(f4 £)

BX AR S WIT i Z B EF T Diels-Alder X B2, HEMHFMM K. endo-3,6-I
B-1,2,3,6- 08 % BB Sexo-3,6-TWHE-1,2,3,6-TUE 48K _HKE, BM
RERBEREFOILAMENE, £2XETHRE TEMNNE R A8, HEEHR-EFR
0.024**, M REOE@HT R, HEKMBANMELD, O, KO, KO, W
TRGBNERET.

BAEC,C,CCeFEH  Co-C-Codefs  Co-Cp-Coe s
endo-F#4{k S5¥ER 1T 113,4° 114.2°
exo-FH H5CCCCe P HEILFIT  111,6° 112,1°

£ HNMR % (250k#5) 547, BAFMERIE(CD,). SO 4ir # 6 4 (ppm)
mE 1,

A1
CH,CH | CH,CH | CH,CH | C;HasC;Hp
endo- Rk 3.64 3.26 6.17 1,505 1,50
exo- Rk 3.21 2,98 6,22 1.41; 1.1'9"'

endo— 744 exo— 54 (&

o X3t R ot EhER e A EB TR S B ST AR, 'HNMR 3% i b BB 2 B R

MR FEIR .
# & Destrol) Wt XMFRIKRXIENS, RESANMMENELRER, WML HhRHE,
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63.21(m,C,-H,C,-H) 561.41(d,C-H,) ,1,19(d,C,-Hy IR EEFZ 8 &, 7 &
S, 82.98(s,Cy-H,Cy-H),06.22(s,C,-H,Co-H), X#Hexo-Fiytk f#R—
%%, 03.26(s,C,-H,C4-H),86,17(s,C,~H,C;-H),61,50(C,-H,,C,-Hy) 5 endo-R:
WERHE—K,

endo-FH ik Sexo- 1 Rty # B A [, BT R W 4 R % A 2 41, BLA
Arbuzov I ET — IRk Z N KB AE, #Rendo-RHthibexo- it # kA
3% . RN T9 T LU B 43 AR AR B a0 T R T R SO I AR R L =W A Y, 31195 4 A
Kk,

FATA B T endo-, exo- B R AR MR ZH AN TRIE RIS W 56 8, 36
ETHRENILESHOLE, FANREERILERSEFNER B LA R,

e =& +al, vip=vy+ W,

H, WoRBERWERSEs en e BRBRSIRFNENEREERS v 2 ISR
AL ER, FrelAHalvestadt-Kumler i @ SR BERALEEP,., JERIT B BE
R, RABIRFEu,

- 3av; M, _e-1
PZoo (61+2)2+M2(V1+B) 61+2
2 2
31}1(6"12/ OW 2) we—so no-= 1
Row=M, | -~ e AT
( n + 2) n +2

u=0,01281x 107/ (P, -~ R,.)T

Hohy, MoRIER ST iy novn 5 BRI BS I8 FIRHT G 35 TR B BN B9 2070 i1
$esh, ?&".ﬂ‘]i\%ﬂiGuggenheim—Smithi‘*ﬁ{tiﬂi“’iJr%isz%'u:

. d(egy~ )
3M.y, lim -
wz—)o de 4 [42
Pae= (e1+2)* 9™
1 10 IBJ SIv.IzTVl d(slz"‘nfz)
=0,01281x 10" lim - — -
“ ( e+ 2)2 wzl—,-riu dwz
£ 2 B g kR # X #44e
a B 1 (@n), /oW way | (- 00) /OW dwicny | € : n}
endo-}y . 15 |_0.3843 0.3899 14,76 2,23 [o. 973352 0121
ﬁe%ﬁs '
C¥07 g.s17) 00 (L5200 3,601 2o oo l RS
S }
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E3 REMF R EGILE

[ H—Ki | G—Si:
endo- 5k [ 4.42D | 4.40D
exo-R &k % 2,25D 2,17D

L.A Verschchagen il & X B 1~ 544 44 11048
PRI s uendo = 4.46D s pexo = 4,32D. AT 7, 1t
W Wexo- R A I ERIE Sendo-R ik X BA
K, GixEHA BEE RO UMREAEFE,

MH—KE5G-SEiENERILE, endo-
SH kR %0,02D,exo-7 # 4k #20,08D, ¥
Bk E AT 2DRE &4, BERERDEERE

FRABEH, B2, WEBRERH IR ARG, FRH U AR I8 BRI

SR, ELEERERIUGLLENZ,

X B B #

—, KHECraig ik & lendo-3,6-EH3E-1,2,3,6-MEA WX _H & Y
exo-3,6-TEF3-1,2,3,6-TO% P2X “HEAEF, 7 & R 1 B4R F R, BH164,5~
165,0°C. e HER B BRHRE &, 1545141,0~142,0°C,

I R SR,

IR I LB E TR 4 A (15 (2540.1°C, = &%)
NEBER), ENSWEP T NL 5, : ]

& 4 endo-F#tkegal E4

W 82403~ 41,0°CIEH . Wox10h | e odi v |y
| |
1S W A 2 ‘ - o
WUT 3% ZReBF(CP), ZBE#M, 2.5¢ | 2,262 1,0283 | 0.9725  2,0147
#e2°Cc/lammifify, RHEAHEER, 4,15 | 2.300 ©1.0288 ‘ 0.9720 ' 2.0158
15 555~56°C, 6.66 | 2,345 . 1.0296 ] 0,9712 ! 2,0164
“HATR(AR)Z AR M E R 8 /N I 7.91 ) 2.364 ' 1,0209 | 0,9710 | 2.0170
B AR TR L a101~102 11440 | 2.396 | 1.0307 1 0.9703 * 2,0175

CHf, BALIAIH, FE§R 3 /N, HE

KAoMESE, WHEI01,5~102°CEB4. £ 5 exo-F ke mE A
TIE AL B RS R RN, (25+0,1°C, = &~3)
RAHLARE (T *,

=, BN, FHEILENL,
ifendo-Sexo-3,6-1F B #-1,2,3, 2.17
6-T0E A R SR RERAER AN  3.19
WE (BRA¥) WEATHER, € 00
BHOICHAETHMERARE M, et O

EMILE,ERIITHRLKS,

3 2
W, %10 €12 dy, Y12 n,,

.243 11,0273 | 0,9735 | 2,0147
.249 11,0278 | 0,9730 | 2,0153
.258 11,0288 | 0,9720 | 2,0161
.265 | 1,0294 § 0,9715 | 2,0170
.268 11,0299 | 0,9710 | 2,0175

[ S-SR SCRE SCI ]

8,66

o HAR—A9PFNUEE SR REEE— N EPBHEE b, 5T LURR R BB 13 B B
ERMAE , 1A SR A FIsh A FRE B EQS18 AREF AR AR 1 (LR NS TT), B
ME+(1%+0.5PF)  HAVAENET ESkS S HE AATB MO LEE, 13308 1 #—~
B FREMAT RS TRONIAR A MR, LR RATER, TRE AN 3 A A e

45 SRR EAETT
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M R

A® endo-F M kAR (A) R L BHEAF LR L (JERA)

C—C, 1,539(7) C,—C,  1.538(9) Ce—0;  1.420(7)
Ci—Cq  1.573(8) C;—C, 1.571(9) Cs—0,  1,181(8)
C,—C4q 1.495(8) C,—C;, 1.321(10) Co—0O, 1,388(7)
C,—C; 1.564(8) Cs—C 1,529(9) Cy—0; 1.191(7)
Cc,—C, 1.502(8) C,—C, 1.557(8)

A@ endo-FMEREA(EI)R LB EFABEUESRA)

C,—C,—C¢  103.4(0.4) C,—C3—C, 99.8(0,5) C,—Co—0;  130.7(0.5)
C,—C,—Cs  105,0(0,4) C,—C,—C;  108.1(0.6) 0;—C,—0;  119.3(0.5)
Ce—C,—Cs  113.4(0.4) C,—C;—Cs ,-108,5(0.6) C,—Cs—0,  109.4(0,5)
C,—C,—C, 104,1(0,4) C,—C,—C; 106,1(0,5) C,—C4—0, 131,2(0,6)
Cc,—C,—C, 104,8(0,.4) C,—C,—C, 100,3(0.5) 0,—Csg—0, 119,4(0.5)
C;—C,—C,  114,2(0.5) C,—C,—C; - 98,7(0.4) Cy—0,—Cy  110,7(0.4)
C—~C,—C, 107.1(0.5) Co—C;—C;y 93.9(0,5)

C,-C,—C, 97.7(0.4) C,—Cy—0O;  110,1(0.5)

A® exo-FMkatk (A) R LRI A £ (JEIKA)

C,—C,  1.538(4) C,—C,  1.509(4) Ce—0O;  1,393(4)
C,—C¢  1.562(4) C;—C, 1.536(4) Ce—0Q,  1,199(4)
, C—Ds  1.495(4) C,—Cs;  1.320(4) Co—0;  1.391(4)
C,—C; 1,572(4) C,.—Cq 1.512(4) Co—0O,  1,197(4)

C,—Cy  1.492(4) Co—C,  1.538(4)
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2@ exo-F MR (R)RLEHIRAE G L (HERRA)
C,—~C,—C, 103.6(0.2) C,—C,—C; 100.5(0.3) C,—C,—0;  129,9(0.3)
C,—C—Cs  104.4(0,2) C;—C,—C:  107.5(0.3) 0,—C,—0;  119.6(0.3)
Ce—C,—C; 111,6(0,2) C,—Cs—C, 107,7(0,3) C,—Cs—0,y 110,4(0.2)
C,~—C,—C;,  102.4(0.2) C—C—C, 105.7(0,2) C,—C¢—0,  129.8(0.3)
Ci—C,—Cs  104,5(0,2) C,—C—C, 100.3(0.2) 0,—Cs—0,  119.8(0.3)
C,—C,—C; 112,1(0.2) C,—C—C;, 100,3(0,2) Cs—0,—Cy,  110,2(0.2)
C,—C;—C, 104,6(0,2) C:—C;—C, 93,7(0,2)
C,—C—C, 101,1(0,2) C,—Cy—0, 110,5(0,2)
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A Study on the Structures and Properties of
Cyclopentadiene and Maleic anhydride Adducts,

Xu Xiangong Huang Jinke Zhong Zengpet
Abstract

Some physical properties of two isomers, endo-3,6-methylene-1,2,3,6-tetrahy-
drophthalic anhydride and ex0-3,6-methylene-1,2,3,6-tetrahydrophthalic anhydri-
de, which were obtained from Diels-Alder reaction between cyclopentadiene and
maleic anhydride, have been measured, The configuration of these two isomers were
confirmed again by X-ray crystallography and nuclear magnetic resonance spectrum,
Dielectric constants were measured by Bridge method in diluted dioxane solution.
The values of dipole moment which calculated with Halvestadt-Kumler method
and Guggenheim-Smith method were nearly the same,



