
Phytochmistry, Vol. 27, No. 3, pp. 725 730, 1988. 003 i-9422/88 .$3.00 + 0.00 
Printed in Great Britain. 0 1988 Pergamon Journals Ltd. 

DIANTHRAMIDES (N-BENZOYL AND N-PARACOUMARYLANTHRANILIC 
ACID DERIVATIVES) FROM ELICITED TISSUES OF DlANTHUS CARYO- 

PH YLLUS 

MICHEL PONCHET, JEAN FAVRE-BONVIN,* MARCELLE HAUTEVILLE~ and PIERRE RICCI 

INRAm-Station de Botanique et Pathologic Vegetale BP 2078-F-06606 Antibes Cedex; *Laboratoire de Mycochimie, ICBMC, 

Universite Claude Bernard, Lyon I-69622 Villeurbanne Cedex, France; TLaboratoire de Biochimie Vegetale, ICBMC Universite 

Claude Bernard, Lyon I 69622 Villeurbanne Cedex, France 

(Received 11 August 1987) 

Key Word Index--Dianthus caryophyllus; Caryophyllaceae; dianthramides; elicitation; benzoic acid; salicylic acid; 
b-resorcylic acid; 4-methoxysalicylic acid; p-coumaric acid; anthranilic acid. 

Abstract-The dianthramides, isolated from Dianthus caryophyllus L. elicited tissues, were identified from their spectral 
data (MS, ‘H NMR and UV). All these compounds were amides between a benzoic acid (benzoic, salicylic, /&resorcylic, 
4-methoxysalicylic) or a cinnamic acid (p-coumaric) moiety, and an anthranilic acid moiety (anthranilic, 
4-hydroxyanthranilic, 4-methoxyanthranilic). These dianthramides appeared during the elicitation of carnation as 
compounds of less importance compared with the amounts of the known dianthalexin and dianthramides A and B. 

INTRODUCTION 

During the elicitation of Dianthus caryophyllus cuttings by 
a mycelial wall extract from Phytophthora parasitica 
carnation strain, it has been shown that several substances 
accumulate in the plant tissues Cl, 21. The three major 
compounds: dianthalexin [3] and dianthramides A and B 
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substances, (e.g. dianthramide A) have been found to be 
fungitoxic towards a wide range of micromycetes [S], 
belong to the same structural type based on benzoic and 
anthranilic moities, linked together by an amide bond. 
The carboxylic function of the anthranilic acid can be free 
(dianthramide A), methylesterified (dianthramide B) or 
implicated in a benzoxazinone heterocycle (dianthalexin). 
In the present paper we report the purification and the 
identification of other de nouo metabolites found in the 
carnation elicited tissues and previously described as 
highly fluorescent compounds [I]. 

These new substances have the same general structure 
combining a phenolic acid (i.e. benzoic or cinnamic acids) 
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free. They are all given the trivial name dianthramide, and 
in order to simplify their nomenclature we propose a new 
terminology where the previously named dianthramides 
A and Basin [4] are redundant (Table 1). The appellation 
of dianthalexin for the benzoxazinone structure is main- 
tained. 

RESULTS AND DISCUSSION 

The positions of the substitutions on the aryl rings were 
determined by means of ‘HNMR (Table 2). Dianthra- 
mide B (DB) had a benzoyl ring (free of any substitution) 
as was demonstrated by ‘HNMR and MS. MS gave 
[M]’ at m/z 241 and two strong fragment ions [ArCO]+ 
(m/z 105) and [Ar]’ (m/z 77). Dianthramide S (DS) had an 
OH on the benzoyl ring when compared with DB. MS 

showed [M]’ at m/z 257 and typical fragment ions 
[Ar(OH)-CO]+ at m/z 121 and [Ar(OH)]+ at m/z 93. 
‘H NMR showed the OH on the position 2’(saIicoyI ring). 
Dianthramide R (DR) presented an additional OH on the 
benzoyl ring with regard to DS: [M] + at m/z 273 and 
[Ar(20H)-CO] + at m/z 137. ‘The two OH functions were 
located in 2’ and 4’ (/3 resorcoyl ring) according to 
‘H NMR. The dianthramide P (DP) structure was more 
difficult to define. EIMS on the natural product gave m/z 
265 as the ion of higher mass, which was confirmed by 
CIMS, but CIMS on the TMSi derivative led to [MH]+ 
at m/z 428 which demonstrated that the compound was 
easily dehydrated and that two free OH existed in the 
structure. ‘HNMR showed a cinnamoyl ring p-di- 
substituted with an OH in 4’ position. ‘HNMR of 
hydroxydianthramide B (HDB) showed a benzoyl ring 
free of substitution whereas MS on the TMSi derivative 
gave [M]’ at m/z 401 that indicated two free OH in the 
structure. An OH in 4 position was confirmed by 
‘HNMR. Hydroxydianthramide S (HDS) MS on the 
TMSi derivative gave [M] + at m/z 489 and [MH]+ at m/z 
490 (CI), so that it was obvious that three free OH existed 
in the structure. One OH was located on the benzoyl ring: 
[Ar(OTMSi)-CO]’ at m/z 193 and placed on the 2’ 
position (salicoyl ring) by ‘H NMR. The MS data of 
hydroxydianthramide R (HDR) TMSi derivative exhi- 
bited [M] + at m/z 577 containing four OTMSi functions. 
Two of the four OTMSi were located on the benzoyl ring 
which was confirmed by the fragment ion CAr(20TMSi) 
-CO]’ at m/z 281. These two OH (on the natural 
product) appeared clearly on the position 2’ and 4’ (p 
resorcoyl ring) by ‘H NMR. Methoxydianthramide B 
(MDB) ‘H NMR showed the presence of an OMe and of a 
benzoyl ring free of substitution. MS of the natural 
compound gave: [Ml+ at m/z 271, [ArCO]+ at m/z 105 
and [Ar]’ at m/z 77 which confirmed the lH NMR data. 
MS of methoxydianthramide R (MDR) indicated the 
presence of two OH and one OMe in the structure. 
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(rel. int.): 489 [M] ’ (1); 474 [M - IS] (20); 399 [M -907 (1); 384 

[399-15](59);193[B,,R,=0H,R,=H](100);151(10);75(15); 

73 (54). H!,drox~dianthramide R (HDR). N-fl-Resorcoyl-4- 

hydroxyanthranilic acid C,,H, ,NO, UV &,, nm=313, 287, 
258. GC-EIMS TMSi m,‘;: 577 CM’, C,,H,,NO,Si,]. GC- 

CIMS TMSi m,!:: 578 [MHJ+. Methoxydiunthramide R (MDB). 

N-Benzoyl-4-methoxyanthranilic acid C, ,H t3N04 UV i,,, nm 

= 306.272.250. ELMS m,!; (rel. int.): 271 CM+, C,,H,,NO,] (27); 

253 [M - Hz01 (5); 227 [M -COO ] (3): 149 [AZ, R =OMe] 

(26); 131 (8); 105 [Ar-CO]’ (100); 77 [Ar]’ (43). Meth- 

o.vydiunr hramide R (MDR). h’-/I-Resorcoyl-4-meth- 

oxyanthranilic acid: C,,H,,NO, UV j.,,, nm=316,262. EIMS 
m,!: (rel. int.): 303 LM’, C,,H,,NO,] (2); 285 [M-H,O, 
C,,H,,NO,] (13); 259 [M-COO,] (18); 216 (5); 167 [A,, R 

=OMe] (10); 149 [A,, R=OMe] (30); 137 [B,, R,=R,=OHJ 

(40); 123[A_,,R=0Me,C,H,N0](100);122(11);94(17);93(12); 

8 1 (19). Methou?r)iarrthramide M (M DM). N-4-Methoxysalicoyl- 

4-mcthoxyanthranilic acid C,,H,,NO, UV imax nm =31S, 263. 

GC, EIMS TMSi m;: (rel. int.): 461 [M”, C,,H,,NO,Siz] (1); 
446 LM -- I-‘] (I?), 371 [M-Y01 (2); 356 1371.- 15](24); 223 (B,, 

R, -0TMSi. Rz=OMe] (100); 180 (14); 149 [A,. R=OMe] 

(IO): 75 (15); 73 134). CIMS rn:z: 318 [MH]‘. CIMS TMSi m/z: 

467 LMH] &. 
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