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Tab.1 Substituent parameters adopted while calculating " O-NMR chemical

shifts of carbonyl groups in methyl and ethyl carboxylates

substituent parameters

Substituents

Aa? AR Ay®
—CH; —2.1 —4.2 1.8
—CCls —14.5 —w -
—CF; —7.2 - —
—CH=CH: —22.0 — —
—CH=CHN(CHj3); —65.2 - —
—CH=CHCH; —32.8 - -
*CH:CH*N:j —66.0 — —
—CH=C(CH3)- —18.5 - -
fCH:=CH4%<:>>7W” —18.5 - -
—Ph —20.0 - -
1-naphthyl 1.0 o o
2-naphthyl —19.0 — —
9-anthracyl 25.0 — —
—COCH; —27.0 —4.9 —5.7
—COOCH; — 5.2 14.3
—COOCH;CH; —5.0 —1.9 9.3
—Cl —14.0 —1.5 —
—DBr - 3.0 -
—CN — 4.0 —
—N(CH3), — — 2.6
—OCH; —122.0 —5.5 2.6
—OCH,CH; —122.0 - —

(1) A FR b TR RIR T LR PRI o 07 1Y IR F SR BUR LS W S8 (2) AR FER SRR o BRh
BRIER o-C HIE MR F BRI B4 (3 Ay BRI P LS PR 3L M 5-C A% A9 SR F s B 2 /Y
HSEG (b “—FRR BT LEE MBS (5) X FER CH;0, CH;, F, Cl, CF;, CN, NO, S L3,

1 it

FUE A ) oA B B 366 ol s 0 O 8 B 36 2 808 R AR 58 4, (H L 1 1Y)
ST LR, AR OB ER R, AR LR TR F L8P 3EO-NMR 1k
SR R ) — A, BLE AT .

(1) FRIRWE P ERIEAY' O-NMR b A B3 [ o HA7E 230-390 JEH N A8 1k, I 7E 1 |
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B 5% F 177 O-NMR L2200 (6 5 470~615) [ = 3 — 0, i 5 1% e 3 36 1977 O-NMR 4k
AL FEE I (0 H 280~370) BeA— 2, 3 13 W] L BB AU 0 56 7= AE T 5k 1 S 8 o i AR
H.

(2) o DL A HUR 7002 7T 77 A= 3 0 &4 E’Jﬁxﬁﬁt/\g‘fﬁz%iéﬁ M AE b 4
B (an CH, OCOOCH:) B9 O-NMR 4R W W e 6 240 B, 33X AH S T 5 Ay 3t
PRIX.

(3) ¥R W IR (ME) Fl & ZE g (EE) Hh Xt B AL G #1197 O-NMR {200 8% e, Al LA
RIS A

See (TO)=0. 9646 dyz (1"O)+10. 85, r=0.9993, 7 EIE A

RO AH DG PR U8 B L 5 e R S R R 2 JE T v Bk YT O-NIMIR b2 0 B8 1) R 22 02 AH )
(. TRV, % L F R R 2 R rh X A S 0 9 O-NMR fb2E i 8 kB, BT Z ) Y 22
BIAR/N, S EZERIZ) 0~3. FrLL, 7ESC50 IR 25 AR VF Va1 LUK g- B SR (8-3%
755 T BRI o TR A D R B T IBCER A ) Sk R R R R O-NMIR b2 031 75 1 5%
M) 7] L 22 6.

125X R AFGE R B, IE R . 5 PR R T MR Pk ik S E L B A S B AR T 2
FETR 55 LR 0 A DG

2 b2

il 1 CH,(CH,),COOCH,CH,

8t (T0O) =1360. 0+ Aa (F] FH I FEZ BN +ARCHT HI H 3 28U ) + Ay (7] 1T HT &
SR =360.0—2. 1—4. 2+ 1. 8=355. 5(SCHA{E 355. 0)

il 2 CH,OCH(OCH;)CH,COOCH,

8t ("0) =2360. 0+Aa(F] FHH SR +ARCAT FTH B S HURED) +2 X Ay (H &R
$)=360.0—2.1—4.2+2X2.6=2358. 9(3CHRE 359. 1)
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Appendix " O-NMR chemical shifts of Carbonyl Groups in in Carboxylic Methyl and Ethyl Esters

No Compounds Oexp P Ref Seat ? AP
1 HCOOCH; 361. 0%, 359.0°, 364.0° [1—5] 360.0 1.0
2 HCOOCH;CHj; 359. 0%, 360. 5%, 364.0¢ [1.2,4,5] 360.0 —1.0
3 CH3;COOCH; 361.0", 357.0°, 355.0° [2—7] 357.9 3.1
4 CH;COOCH;CH; 359.5¢, 363.04 [4, 5] 357.9 1.6
5 CH;CH,COOCH; 353.5", 350.0¢ [2—5, 7] 353.7 —0.2
6 CH3;CH;COOCH;CH; 350. 5%, 351.5¢ [2,4,5] 353.7 —3.2
7 CH3;CH:CH,COOCH; 355. 5", 353.0¢ [4,5,7] 355.5 0.0
8 CHj3(CH32),COOCH;CH; 355. 0% [2] 355.5 —0.5
9  (CHj3),CHCOOCH; 348. 3P, 347.0¢, 346.5¢ [3—5, 7] 349.5 —1.2

10  (CH3);CHCOOCH,CHj; 346. 0¢ [4, 5] 349.5 —3.5
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Continuation of the Appendix

No Compounds SexpV Ref Seat ? A6
11  (CHj3)3CCOOCHj3 347.6%, 347.0°, 347.5¢ [3—5, 7] 345.3 2.3
12 (CH3)3;CCOOCH,CH; 348. 0° [5] 345.3 2.7
13 (CH3);CHCH; COOCH; 355.0°¢ [4, 5] 357.3 —2.3
14 (CHj3)3CCH,COOCH; 361.0°¢ [4, 5] 359.1 1.9
15 CICOOCH;CH; 346. 0* [2] 346.0 0.0
16 CICH,COOCH; 357.1° [5, 7] 356. 4 0.7
17  Cl3CCOOCH; 345, 50 [5, 7] 345.5 0.0
18  F3;CCOOCH; 352. 80 [5, 7] 352.8 0.0
19  BrCH.COOCH; 361.0° [5, 7] 360.9 0.1
20  CH3;OCH;COOCH; 352. 5" [5, 7] 352.4 0.0
21 (CH;0),CHCH,COOCH; 359.1° [5, 7] 358.9 0.2
22  NCCH;COOCH; 362.0° [5., 7] 361.9 0.1
23 (CHj;);NCH,CH;COOCH; 356. 3" [5, 7] 356. 3 0.0
24  CH3;OCOCH,;COOCH; 363. 1", 363.0° [2,5,7] 363.1 0.0
25 CH;OCOCH;CH,;COOCH; 368. 0° [2] 368.0 0.0
26 CH3;CH;OCOCH;COOCH,CH; 356. 0° [2] 356.0 0.0
27 CH3;CH,OCOCH,CH,COOCH,CHjy 363.0° [2] 363.0 0.0
28 CH3;COCH,;CH;COOCH; 348. 0" [2] 348.0 0.0
29  CH3;COCH;COOCH;CH; 353. 0% [2] 353.0 0.0
30 CH3;COCOOCH;CH;3 333.0% [2] 333.0 0.0
31 CH;OCOOCH; 238.0°¢ [3] 238.0 0.0
32 CH3;CH;OCOOCH;CH; 238.0¢, 240. 0" [2,3] 238.0 0.0
33 CH;CH,OCOCOOCH;CH; 355. 02 [2] 355.0 0.0
34 CH;=CHCOOCH; 338. 07 [2] 338.0 0.0
35 (CHj3);NCH=CHCOOCH; 294. 5% [8] 294.8 —0.3
36 (CH;); NCH=CHCOOCH;CH3; 295. 2¢ [8] 294.8 0.4
37 E:N*CH:CHCOOCH3 294. 0° [8] 294.0 0.0
38 [ N—CH-=CHCOOCH,CH, 294.1° [s] 294.0 0.1
39 CH;CH=CHCOOCH; 327,24 [5] 327.2 0.0
40 (CH3),C=CHCOOCH; 341, 54 [5] 341.5 0.0
41 OCH = CHCOOCH; 339. 9¢ [5] 341.5 —1.6
12 (‘,Hg()O—CH = CHCOOCH;  336. 6¢ (5] 3415 —4.9
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Continuation of the Appendix
No Compounds SexpV Ref Seat ? A0
43 CHg@CH = CHCOOCH; 339. 0¢ (5] 341.5 2.5
44 F@—CH — CHCOOCH; 341, 1¢ (5] 3415 —0.4
45 CF«<:>>—CH::CHCOOCH3 341, 3¢ [5] 3415 —0.2
46 cm@—cﬂ — CHCOOCH; 343. 5¢ (5] 3415 2.0
47 CNOCH = CHCOOCH; 345, 3¢ [5] 341.5 3.8
18 N()ZOCH — CHCOOCH; 345. 6¢ [5] 341.5 4.1
340. 0, 337.3%, 356. 01,
49 {}cuoom [5.11] 340.0 0.0
341. 3¢
COOCH;
50 361. 0P [5, 11] 361.0 0.0
COOCH;
51 341. 0P [5.11] 3410 0.0
COOH,
52

%

OO 385. 0b [5, 11] 385.0 0.0

(1) Gy BARTFIHTHIRIR P LBEH O AR NI R (2) 0 FRFFIHTHRMRT LBR P HRETO oL

BT EAE; (3) A0 FARTFITHIRIR T LBE AL O fbr B i il i (H 53T BAE A 22 (E.
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Calculation of O-NMR Chemical Shifts of Carbonyl
Groups in Carboxylic Methyl and Ethyl Esters

LI Lin-sheng"**, LI Li-dong®*, LAN Yun-jun', XIONG Jing'

(1. Zhejiang Provincial Key Laboratory of Leather, Wenzhou University, Wenzhou 325027, China;

2. Institute of Applied Chemistry, Shanxi University of Science and Technology., Xianyang 712081, China )

Abstract: An equation: 8. = 360. 0+ Aa+ AR+ Ay for calculating " O-NMR chemical

shifts of carbonyls in carboxylic methyl and ethyl esters was provided. Twenty two sub-

stituent parameters for the equation were obtained with least-square linear regression.

Experimentally measured ' O chemical shifts from 52 carboxylic esters were used as the

test set to examine the accuracy of the calculated results. The confidence limit was

found to be 99.5 % and the calculating errors for almost all the compounds were less

than 5.0 (relative errors <<0.5 %).

Key words: '"O-NMR, chemical shift, substituent effect, ester, carbonyl
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