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STUDIES ON *C NMR OF DEPSIDE

SHEN Xiao—Yu, SUN Han~Dong
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Abstract This paper focus on the comparison between the *C NMR chemical shifts meas-
ured (4,,.,) with those calculated (§,) by Savitsky additivity rule of 23 depsides; the discuss in
of the effects of substituted group and substituted position in substituted benzenes of the
depside; and the predict rule for assinging the chemical shifts in substituent benzenes of the
depside.
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446 = B OH Y W X 14 %
Ry
R, R, R, R, R R, R,
1.methyl obtusate H Me Me H Me H H
2.4—0—demethylbarbatic acid H H Me H H Me H
3,5—chloro—4—0O—demethylbarbatic acid Cl H Me H H Me H
4.methyl ester of 3 Cl H Me H Me Me H
5.diffracatic acid H Me Me Me H Me H
6.methyl ester of 5 H Me Me Me Me Me H
7.atranorin H H CHO H Me Me H
8.5—chloroatranorin Cl H CHO H Me Me H
9.baeomycesic acid H Me CHO H H Me H
10.lecanoric acid H Me H H H H Me
11.evernic acid H H H H H H H
12.methyl tri—O—methyl lecanorate H Me H Me Me H Me
13.tumidulin Cl H Cl H Me H H
Ry
co—0 ORs
CH30 Rz CozRe
Rs Ra
R, R, R, R, R; R,
14.methyl 3—chlorodivaricate n—C,H, H n—CH, Me H Cl
15.perlatolic caid —C,H,, H n-CH, H H H
16.2'~0—methy of 15 n—-CH,, H nCH,; H Me H
17.methyl planate n—CH,, Me no—CH,, MeMe H
18.glomelliferic acid R—COH,CO H n—CH,, H H H
19.confluentic acid R-COH,CO H n—CH,, H Me H
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n~-CaHy OH
c0O—0 0zR
H,;CO OH HaCO n-Ca H,

20.sekikaric acid R=H

21.methy] ester of 20 R=Me
CHa CHa

co—o0 H
R, OH 0z2Rz
CHs
R, R,
22.3'-methylevenic acid Me H

23.methyl 3’—methyllecanorate H Me

x1. DREMBNESH

Table 1. Substituent effect parameters for the calculation of *C chemical shifts in substitute benzenes

BAE 1-C o—-C M-C P-C
COOH +2.1 +1.5 0 +5.1
COOCH, +2.1 +1.1 +0.1 +4.5
Cl +6.2 +0.4 +13 -20
CH,COC,H, +7.0 +0.5 +1.5 -1.5
CHO +8.6 +13 +0.6 +5.5
CH, +9.3 +0.7 0 -2.9
n—C,H, +13.8 —0.1 +0.1 2.6
OCOCH, +23.0 ~6.0 +1.0 -2.0
OH +26.9 ~-12.7 +14 -73
OCH, +31.4 -14.4 +1.0 -7.7
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Table 2. The '’C NMR data of 5, .and é_,for substituted benzenes of depside
wEy | &M
Comp. SO[V. Cl CZ CJ - C4 CS C6 Cl’ CZ’ CS’ Cl’ CS‘ Cb'
| c 104.7 | 162.8 | 111.4 [ 162.3 | 106.5 | 140.5 [ 110.4 | 164.3 | 108.7 | 154.2 | 116.5 | 143.3
(110.8){(155.4)|(107.4) [(166.3)|(107.4) [(138.D[(116.3)|(157.8)|(106.5) [(157.2)[(115.5)[(141.3)
5 b 103.2 ] 162.5 | 108.7 [ 161.0 | 111.2 [ 139.5 1 115.9 | 161.8 | 111.2 | 151.9 | 116.2 | 139.2
(111.2)|(158.6){(109.1)|(161.8))(109.1)](138.5)[(116.2)|(155.2)[(115.4)|(158.6)|(115.4)|(138.7)
3 b 110.7 | 155.7 | 111.1 | 154.5 | 114.3 | 133.0 | 1158 | 161.5 | 111.8 | 152.1 | 115.9 | 139.1
) (112.5)|(157.0){(110.4)[(162.9)(115.3)[(139.2)[(116.2)|(155.2)[(115.4)|(158.6) |(115.4) [(138.7)
. D 111.6 | 155.0 | 111.8 | 154.2 | 114.0 [ 132.6 [ 116.3 | 158.2 | 114.2 | 151.5 | 115.8 | 137.0
(112.5)[(157.0)[(110.4)[(162.9)|(115.3)(139.2)|(116.2}{(154.9)|(115.4)|(157.9) [(115.4)|(138.4)
s D 119.4 [ 159.5 | 116.1 | 156.4 | 108.4 | 134.8 | 116.5 ] 161.7 | 111.0 | 152.4 | 1158 | 139.3
(109.D[(162.7) (96.8) [(165.9)(107.0)|(137.7)|(116.2){(155.2)[(115.4)|(158.6)|(115.4)[(138.7)
p c 119.6 | 159.9 | 117.0 | 157.0 | 108.0 ] 135.2 ] 117.3 ] 162.8 | 109.8 | 153.2 | 116.2 | 139.4
(109.1))(162.7)| (96.8) [(165.9))(107.0)[(137.7)|(116.2)|(154.9)|(115.4)[(157.9)|(115.4)|(138.4)
. c 103.0 { 169.0 | 108.7 ( 167.5 | 112.8 [ 152.3 | 116.8 | 162.8 | 110.4 | 152.1 | 116.0 | 139.8
(119.2)](159.2)[(108.8)](162.4))(109.8)](146.9)}(116.2)|(154.9}|(115.4)|(157.9)|(115.4)K138.4)
8 c 108.9 | 166.2 | 112.9 | 163.4 | 115.9 | 149.0 ( 116.9 | 162.9 | 110.6 | 152.0 | 115.8 | 139.9
(113.2){(155.41(110.1){(162.8){(116.0)}(147.3)/(116.2)|(154.9)](115.4))(157.9)|(115.4)}(138.4)
9 D 112.2 | 160.8 [ 108.2 | 162.9 | 104.3 | 148.8 | 115.9 | 161.5 | 113.2 [ 152.2 | 115.7 | 139.0
(111.51(158.8){(107.1){(166.9)](108.1){(146.5)](116.2)|(155.2)](115.4))(158.6)](115.4)|(138.7)
0 D 107.8 | 161.0 | 100.8 | 161.7 | 110.5 | 141.0 | 116.3 | 159.5 | 107.8 | 152.7 | 115.3 | 140.2
(111.3){(157.9)[(100.2){(161.8)((109.2) {(141.4){(114.9){(158.1}{(106.5)|(157.9)|(115.5)|(141.6)
. b 1099 [ 162.0 | 992 | 162.6 [ 1087 | 140.4 [ 116.1 | 159.6 { 107.7 [ 152.6 | 115.1 | 140.2
(109.5){(157.5)] (98.5) [(165.6){(107.5)[(141.2)[(114.9)((158.1){{106.5)[{157.9){(115.5)|(141.6)
1 c 1148 [ 161.8 | 96.1 | 157.3 [ 106.8 | 138.8 | 121.1 | 158.7 1 102.7 [ 152.3 [ 115.2 | 137.6
(111.8)] (162) [(96.8) |(165.2)|(107.1){(140.6)[(114.6)((162.3)((104.8)((156.8) {(115.1){(140.9)
3 D 110.2 | 150.7 | 108.6 [ 151.4 | 114.1 | 132.8 [ 118.3 | 156.3 | 106.8 | 151.4 | 113.7 |"138.0
(113.9){(156.4)}(107.7}[(161.9}|(116.7)[(139.9)[(116.3)|(157.8) [(106.5)[(157.2) {(115.5){(141.3)
a c 105.1 | 160.2 [ 107.6 | 159.5 | 106.4 | 146.8 | 110.0 | 164.1 | 108.4 | 153.4 [ 115.5 | 148.1
(111.4)|(158.1)|(105.5)((166.2}|(108.0){(144.0)[(115.5) |(158.0)[(106.8)[(157.4) [(114.7) [(146.2)
s A 105.0 | 166.4 | 99.7 | 165.5 | 111.5 | 148.8 | 110.9 | 165.0 | 109.2 | 154.9 | 116.5 | 149.3
(110.1)](157.7)| (98.8) [(165.8)|(106.7)[(145.9}[(115.5)|(158.3){(106.8)|(158.1) [(114.7){(146.5)
6 c 103.6 | 166.3 | 99.6 |164.7 | 111.1 | 148.3 [ 120.1 | 157.7 | 102.8 | 151.6 | 114.6 | 143.4
(110.1)|(157.7)| (98.8) |(165.8)(106.7)[(145.9)|(113.8)|(167.8)[(105.1)[(157.7) [(114.3)[(146.1)
17 c 115.0 | 161.8 | 96.1 | 158.4 | 106.0 | 143.5 [ 120.9 | 157.2 | 102.6 | 152.4 | 114.2 | 142.5
(108.4)|(162.2)| (97.1) |(165.3)|(106.3)|(145.8)|(113.8)|(162.5)|(105.1)|(157.0) |(114.3)|(145.8)
* BSWNAITEE.
* x» {H A=(CD,,CO: C=CDCl; D=DMSO-d,.
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%% 2 Table 2 (continued)
ey | EECC
Comp Solv. C, C, C, C, Cs C, C, Cy Cy Cy Cy Cg
18 A 105.6 | 166.6 { 100.5 | 165.7 | 113.6 | 140.8 | 111.2 { 164.9 { 109.3 { 154.6 | 116.4 ) 149.2
(110.7)[(159.0){ (99.9) [(167.2){(107.3)1(139.2)}(115.5)|(158.3)}(106.8){(158.1) |(114.7)((146.5)
9 A 105.6 | 166.7 | 100.5 | 165.6 | 113.7 | 140.9 ] 123.5 | 158.0 [ 104.1 [ 151.8 | 115.2 | 142.8
(110.7)](159.1)| (99.9) [(167.2)[(107.3){(139.1)[(113.8)|(162.8)|(105.1)[(157.7){(114.3)|(146.1)
20 A 1052 [ 165.9 | 99.7 {1653 [ 111.4 ) 149.0 | 106.3 | 157.3 | 125.6 | 156.4 | 106.9 | 146.8
(110.1)](157.7)| (98.8) [(165.8)[(106.7){(145.9)|(111.4){(151.6)|(121.8)|(160.1){(108.0)(144.5)
21 c 1043 [ 164.4 | 98.7 11653 [ 110.7 | 148.5 | 105.9 | 155.8 | 124.7 | 155.2 | 105.9 | 145.3
(110.1}{(157.7)} (98.8) |(165.8)[(106.7)|(145.9)((111.4)](151.6){(121.8){(159.4)|(108.0)|(144.5)
2 b 108.0 [ 162.1 | 99.0 | 162.9 | 110.3 | 1409 | 115.9 ) 152.1 } 109.2 | 161.7 | 115.9 | 1394
(110.9){(157.5)} (98.5) |(165.6)[(107.5)((141.2)[(116.2)|(158.8)|(115.4)|(158.6)1(115.4){(138.7)
23 D 105.5 1 162.2 | 100.8 | 162.7 | 111.8 | 141.7 | 116.2 { 152.0 | 111.0 | 159.9 | 116.9 | 137.9
(117.3){(157.9)(100.2)|(161.8)(109.2)|(131.4)((116.2)|(154.9)|(115.4){(157.9){(115.4) |(138.4)
3. GRBEEIREEN A
Table 3. The A$ for substituted benzenes of depside
e C, C, C; Ce. C; C, C, Cy Cy C, Cs Cq
1 —6.1 +7.4 | +4.0 | —4.0 | —09 | +24 | =59 | +65 | +2.2 | 3.0 | +1.0 | +2.0
2 —-80 | +39 | —04 | —0.8 | +2.1 +10 | 03 | +66 | 42 | —6.7 | +0.8 | +0.5
3 ~-18 | =13 | +0.7 | -84 | —-10 | —6.2 | —04 | +6.1 -36 | ~65 | +0.5 | +04
4 —09 | 20 ( +14 | 87 } =13 | =66 ) +0.1 | +33 | -1.2 | 64 | +04 | —14
5 +103 ) -32 | +193 | -95 | +14 | -29 | +03 | +65 | —44 | 62 | +t04 | +0.6
6 +10.5 [ —28 {4202 | -89 | +1.0 | =25 | +1.1 +79 | =59 | 47 | +08 | +10
7 -162 | +98 | ~0.1 | +5.1 +30 | +54 | +06 | +79 | ~5.0 | =58 | +0.6 | +1.4
8 —4.3 | +10.8 | +2.8 | +0.6 | —0.1 +1.7 | +0.7 | +80 | —4.8 | -59 | +0.4 | +1.5
9 +0.7 | +2.0 | +1.1 +4.0 | —-38 | +23 { -03 | +63 | =22 | —-64 | +03 | +03
10 -3.5 | +3.1 +0.6 | —0.1 +13 | 04 | +14 | +14 { +1.3 | =52 | =02 | -14
11 +04 | +45 | +0.7 | 3.0 | +12 | 08 | +1.2 | +1.5 | +1.2 | =53 | 04 | 14
12 +30 | ~02 | 0.7 | =79 | 03 | —-1.8 | +65 | 3.6 | —2.1 ~4.5 | ~0.1 | ~33
13 =37 [ 5.7 | +09 | ~-10.5 | —26 | 7.1 +20 | =15 | +03 | -58 | -1.8 | —-33
14 -6.3 | +2.1 +2.1 +33 | ~16 | +28 { -55 | +6.1 | +16 | —40 | +0.8 | +19
15 =51 +8.7 | 409 | 03 | +48 | +29 | —46 | +6.8 | +24 | -3.2 | +1.8 | +28
16 —-6.5 | +8.6 | +0.8 | 1.1 +44 | +24 | +63 | -10.1 | —23 | —6.] +0.3 | =27
17 +66 { 04 | —-10 { —69 | 03 | =23 | +7.1 | =53 | =25 | —4.6 | 0.1 =33
18 ~5.1 +76 | +0.6 | —-1.5 | +63 | +16 | —43 | +6.6 | +2.5 | —3.5 | +L.7 | +2.7
19 ~51 | +76 | +06 | —1.6 | +64 | +1.8 | +9.7 | 48 | —10 { =59 | +09 | 33
20 49 | +82 | 409 ( ~0.5 | +4.7 | +3.1 =51 +5.7 | +3.8 | -3.7 { -1l +2.3
21 -58 | +6.7 | =01 | —0.5 | +4.0 | +26 [ ~55 [ +4.2 | +29 | —42 | 2.1 +0.8
22 -29 | +46 | +0.5 | =27 |} +28 | 03 } 03 | 67 | -6.2 | +3.1 +0.5 | +0.7
23 -118 | +43 | +06 | 09 | +2.6 | +0.3 0.0 -29 | 44 | +20 | +1.5 | 0.5
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FHPERBRARENRARBESE (1), RAXK " 0dE.
dca RALR()ITHEBE)

6c(i) = 128.5+ TAS.(R) (D
Sume KL R HED
—(ZA)
5, =— @
o n
2R 51

LERBREY  sp” RILRES, RBUREM 6, 4 128.5ppm. %I L5 ARKE
BE, SEFK 7 BERFOERAR, RER A FHEEAXEM BRERYK
M o R &, FETER 70 La FEEFYEREY, FEF ERNEFERE
HER, WETBEMGEE. B4 BRELBRFR © , BERRERLEERAEDR
B Cp Cy, C, M1 C, i B, XK MMER, NEBHERERBERHN, W4, 3
{i A pr LW, THRBEP, BHBREARKK 6 HREE, 44 95—165ppm, R
SEWAR, RITEERL RARSRIA, MIANCLsMCryss DHANCH
Ces MAN Cy M Cyys HSEKBSHI A 95—120ppm, 130—150ppm, 150—
165ppm.

2-BERBMANESY T C, Cp Cs, CaMEBERBMBASY P C, F Coff o, A
Omes THYI A, BTN ASIER/NT 1.5ppm. FFLATTARYE &, KA /B X LR IFKE O FF
EEER FSRAEN{E,

3T p-ERBRELEYH B LEARBELXAMMBARMNETHAE, CLHRE
(2, 3, 5, 9) SBHERE (1, 4, 6, 7, 8) B, GHIANEBE, C,RHLEY 1 £H
RESN, BWARERMR; CoREA; CoXAREBIM; L Cy Gy CuiiBH AS
HEBBRBMOMENE. BRI Cp. G CH#ITHIE, BIEMSH N6 5ppm,
+3.5ppm F1+6.0ppm, FH J., 5 6, HYIE .

AR EHKE S HE, FEZC, C i LHEEM C, i FRERAREWE. C,
i ERHEERAN, EAEBHEKA, ATRBES THSEEEERBINER RS EER
LA AR A ST, RPN B % A A N
¥, C, I BEFAERE, E®K o HEMAK, 4 C, M C, (L& Faf i F H K
et (k&Y 5.6), SEBEZHTHILAIRENEW, C, MC, LENAFHIE
4 %74 10.4ppm 1 19.8ppm; C,, C, F1 C, {2 B H AS 3518 I3 5149 5-3.0ppm,
—9.2ppm HI-2.7ppm; L, FTLAXT FHKE 6, FITBIE, H S50 Ak C;:
—10.4ppm, C,: +3.0ppm:C;:—19.8ppm, C,+9.2ppm F C¢:+2.7ppm.

BCMBRAHREFREM AR EAFEFRAR (4% 1.2), C, B
Oca Fl O YIRBWI G M C, NBEBREBNE (WMLEW 7, 8 9). X C, M BRIEW
BEE FEHEGEY 10ppm B 6. AR 150ppm L4, HBT Co 1 6, 0 5, B
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W4 XEBTFHEABAMK C A C, M E R FHRESXINERILT, HEH
b C LB ERMEEMPEAY MG MC, B LHFEBRE SR 7k
FlRME Co B ARBERET pr L PER X FL#M2R for Fr 3.

AMER AR TFIRAR (49 3, 4), BIREFIEEEENRMNNTS
WA RBIEN, MINE TR 5 RIFIE ALY, X LR35 IRRA IE LR,
FTRAnT R B & AL R FIE TR, AL 4, 6, 21%) B o, BAREFERAMN
&Y (NESY 2) MHEXMILEM 6, HEHE, HEA (1, 3061) Mo, ARG
Bad, KBRTNTHNBE O, F 5, THA: Cios UK 5 M S, VIS BT TOXE
Cio 5 5 H 8,met8.5ppm F+6.4ppm EIEfG, I 6., F 6 YA, HBTEN
2, Y IM4gRETERAS, MARX EAAMERSERNA, EERT. BEE
BRAEMBEHEB, ELFEBRRL AR, 4 Savitsky SINTBH 6, B, Z#E
TR, BTLL Cug fif Opes B Oy B35, RHE D. M. Grant # B. V. Cheney #J g
W, MESRETREMRILN, FHESEREGRTRAEEHIFRS: L&Y 3. 4,
ARSP Cuse NMHBRE AR F—FERMEFEE/DT EOHEE4E 2 (Vander
Waals radii), HHMEREZ HKBEEHEFIER, TRRIES 6y B 6 MINE.

SEHEERMALAY S TH, YEERS, G NELPEERE, XK Bk
B O 55 Opes LEBWI . HEAREFEC, MEHPHAERAN, 7K 3). @) £#R
A TR0 Sk I R S BB O (AN HENT S I B ALE.

EEEEEDP, CoMCofi B EHERBABELZENEE, EXEM R-COCH,-;
Co Ml Ce¥I AT A, B ERE FEEMNSPA, EMBHN, BRMERLSMESER
R SR R LT AR, SAXARHRN S HISFUmEE ERARBRHT
k. BRINELHE AFLEERY 6,.: Cy» +5.3ppm; Cy, 8.1ppm; Cs, 5.4ppm; Cy, 2.4ppm; A
BRAME, 4 C, NEPFHEHERAN (LEW 12, 17), #18 C,, C C W
Sl 5 Opes WA, AS/NTF 0.5ppm; FH 5 C, B 6, . C, M EHEEBAA 5, 1K3F
B4y 10ppm, C, M BEHHBL Tppm; FIRFFIE, A[{ERN C, N E & HHARLRAK
HEZ—.

KEBWUEYE B AR C{ia BN, BTl BB 6 EHAIE (3).
4) FrRF#fTHE.

6.5 p-ERMEASYNERSHAR, HARFEAFEMN, (T C, 8 C
fii; EIE BIRRMAAT Cy8k Cofii. I 1 FER, JLEHANLEY (LEW 20, 21 B
M) B Cy Cy CF1 Cofidys OR (MR, BAE) A, mMILBARLEXT. 4B
I BRE Pr LMY, f C M G5Bk E BRI BRI K, RZALTF Co M CofiL
AR C, M C ¥ W RBESREE, C, M CoHERAEF (k4 3, 4, 8, 13),
XRBMAREMESPIRK C M Co L RFHEER D, FrLUESFE 6 HRK/DN, THBE
ERAME, YHERHNBZE 9—10ppm A AR, —RA] N5 HERALLBELE C,
MCy, Rz, BARVGIER C 1 Cobit, & {H#AN 22—26ppm.

WA BTG S B 6 B, FH—ROILFENBER IR E.

RATAG, BRANHZMET S REN X —EWC L ¥ B ENIMBEE, HE
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& Savitsky MM BATHE, FHEARBAE SN N 4B BREFKY o, HTBE. K
WiRR TRAEH, R —FRIEMERETE.
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