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PHYTOTOXINS. I. A T-AMINODIMETHYLHEPTADECAPENTOL FROM
ALTERNARTA ALTERNATA F. SP. -LYCOPERSICI

Albert T. Bottini™ and David G. Gilchrist
*
Departmentseof Chemistry and Plant Pathoiogy, University of California, Davis, CA 95616 U.S.A.

SUMMARY.- The products of alkaline hydrolysis of the host-specific phytotoxic fraction
TA from A. alteanata f. sp. Lycopersici® are identified as 1,2,3,-propanetricarboxylate and
either 1-amino-11,15-dimethyiheptadeca-2,4,5,13,14-pentol 1 or its 7,15-dimethyl isomer.

Host-specific phytotoxins, produced by more than 10 species of fungal pathogens, occur as
diverse structural types and include relatively low-molecular weight cyclodepsipeptides,?
terpenopeptides,? and unbranched long-chain polyketols.® Phytotoxins of this class are toxic
only to the host that is susceptible to the pathogen which produces the toxin, and if they induce
nearly all the symptoms of the disease are considered to be definitive chemical probes in
the study of disease susceptibility and physiological stress at the molecular level.? In this
and the accompanying paper® we describe evidence which shows that the ninhydrin-positive host-
specific phytotoxic fraction Tp, produced in culture by the tomato-specific pathogen A.
alternata f. sp. Lycopersici,* consists of two esters of 1,2,3-propanetricarboxylic acid and
the novel aminopentol 1. The sites of esterification are a terminal carboxyl of the acid and

C,, (major component 2a) and C , (2b) of 1.
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Treatment with 5 mi of boiling 5% aqueous NaOH for 10 min of 97.5 mg of the white,
hygroscopic sodium form of Tp, [a]ijs 22° (¢ 2.7, HZO),sa gave 1,2,3-propanetricarboxylate® and
the aminopentol 1; 1 was extracted into butanol and isolated as the deliquescent hydrochloride
1a (ca. 60 mg), [o]?? -15° (c 2.7, H,0).%P

Methylation and deuteriomethylation’ of 1 gave products whose HRMS® had base peaks of
360.3082 [CMH“NOH+ = 360.3113] and 378.4258 [C,,H:,D.sN0,T = 378.4244] and parent peaks of

461.4041 [C, H N05+ = 461.4080; 0.41% BP] and 482.5347 [C, H,,D N05+ = 482.5398; 0.47% BP].
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These data establish the molecular formula of 1 as CIBH“NO5 and show that it is a primary amine
with 5 hydroxyl groups. The following are other noteworthy peaks in the HRMS of the deuterio-
methylated product together with the molecular formulas established by comparison with the
spectrum of the methylated product, the differences in ppm between the observed and calculated
mass, and the ionizations relative to the base peak: 425.4665[M-C H,; -6.8; 9.6%], 219.2522
(CH,(0CD,) sN(CD,), T -8.7; 1.06%], 172.2093 [C“HB(OCDS)ZN(CDS)2+; 1.4; 10.0%], 149.1644
[CSHS(OCDs)N(CDg)2+; 2.4; 3.8%], 137.1639 [C,Hs(0CD,)N(CD,), " 7.25 3.1%], 111.1482
[CZHg(OCDS)N(CDS)2+; -1.4; 18.0%], 110.1407 [Csz(Ocna)N(CD3)2+; 1.3; 12.2%] and 104.1152
[C5H100C03+ ; -2.9; 70.3%].  The magnitude of the C.H ,0CD, peak, together with the composition

of the base peak and the presence of a significant M-C H, peak, indicate the formation of
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C,H,CHOCD,CHOCD, on deuteriomethylation of a C H CHOHCHOH unit in1. Also, the composition of
the nitrogen-containing fragments of < 219.3 daltons and the absence of a CsH“(OCD3)2N(CDS):
peak strongly suggest the presence of the structural unit CHXCHXCH,,CHXCHX in 1, wherein X

is OH or NH,.

The CMR spectrum!® of 1a in D,0-H,0 consists of 5 doublets at & 64.94, 69.98, 70.49,

74.72 and 79.18 and a triplet at 45.28 ppm with J = 142-145 Hz, and two doublets at & 28.69
and 36.05, 8 triplets at 23.96, 25.13, 25.72, 29.10, 31.72, 35.73 and 37.59, and 3 quartets at
10.47, 14.85 and 20.36 ppm with J = 122-126 Hz. (The proton-noise decoupled spectrum is
shown 1in Figure 1A.) The chemical shift of the downfield triplet at § 45.28 ppm agrees well
with the value calculated!! for an ammoniomethyl carbon (8 47.9 ppm) with hydroxyls at C,, Cs
and Cs, and not at all with that calculated for a hydroxymethyl carbon (§ 67.9-69.9 ppm) with
two hydroxyls and an NH3+ at C,, Cy and C5. Of the 3 possible structures for the C,He end of
1, (CH3)2CHCH,CHOHCHOH, 7-C,HoCHOHCHOH and CH3CH,CH(CH;3)CHOHCHOK, the first can be eliminated
because it requires that at least two of the methyls have very similar chemical shifts
(calc.'! 6 22.1 ppm) whereas 3 well-separated methyl resonances are observed. The presence of
two methine doublets in the CMR spectrum thus shows the presence of two CHs3CH units and leads
to the conclusion that 1 is a 1-aminodimethylheptadecane with 5 hydroxyl groups.

What remains to complete the elucidation of the 2-D structure of 1 is to choose between
the possible structures at the C H CHOHCHOH end and to Tlocate the one or two remaining methyls.
The PMR spectrum of 1a (see below) excludes C, as a site for a methyl group and requires that
the C H, end be either CH,CH,CH(CH ) CHOHCHOHCH, orerkHQCHOHCHOHCH(CHa). This leaves 9 possible
structures, 5 with first unit and 4 with the other. Chemical shifts were calculated!* for the
3 methyl and 2 methine carbons for these structures, and only those for the 7,15- and 11,15-
dimethyl arrangement agree satisfactorily with those observed. Each complete set of calculated
values for the two structures, given below, agrees well with the observed spectrum, and the
final choice of the 11,15-dimethyl structure was made on the basis of the CMR spectrum of

TA’ Li.e., 2@ and 2b. 19(.:6
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857C—C~C—C—~C—C~—C—C—-C—C~Cr40
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c—Cc—C C—C—C—NH,
109 24.6 376 384 | 479
OH
9.6
Cc
736 | 369 273 25.0 79.0
as.sC—-C—C—C—C-—-C—C—C—agb—(‘:—?73.7
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CI)H !)Hw'z zrs OH OH

The 360-MHz PMR spectrum of 1a in D,0,'° shown in Figure 1B, consists of 7 multiplets
(1H each) from & 4.063 to 2.938 ppm due to the 5 protons on carbinol carbons and the two
diastereotopic ammoniomethyl protons, incompletely resolved bands from 650-350 Hz (18H), and,
in the methyl region, two doublets at § 0.932, J = 6.7 Hz, and 0.844 ppm, J = 6.8 Hz, and
a triplet at § 0.880 ppm, J = 7.5 Hz (9H). Consistent with the HRMS and CMR data, selective



2721

i b

— " 2 " 2 Ao e A .

80 T0 60 ¢ 40 30 20 3c,omm 40 35 30 2% 20 1] [ 1LY

Figure 1: A, 50.3-MHz proton-noise decoupled CMR spectrum of 1a; B, 360-MHz PMR spectrum
of 1a, resolution enhanced.
decoupling experiments established that the 7 downfield multiplets are due to 3 mutually
coupled sets of protons, and that two upfield protons with chemical shifts of & 1.533 and
1.650 ppm are both coupled with one proton of the 3-proton set (Z.e., protons at C; and
C,) and one proton of a 2-proton set. The chemical shifts at & 3.340 and 3.776 ppm, J = 3.8 Hz,
due to the isolated set of protons are assigned to protons at C,, and C,, because the first
band is coupled with one upfield proton and the second is coupled with two.

The parameters of protons at C,-C,, which follow, are the same or nearly the same as those
seen in the spectrum of Tq : 6, 3.164, §,12.938, ¢, 4.063, &, 1.533, §,:1.650, &, 3.739,
85 3.556, &g ca. 1.43, &, ca.1.43 ppm; Jl,f = -13.1, J;,, = 3.0, J;v, = 9.9, JZ’3=3.0,J2,3v
=9.9, J5,50 =-14.8, J5,.=10.8, Jar .=2.0, Ju 5= 4.5, J5 ¢~ Js ¢' = 6-8 Hz. The vicinal cou-
pling constants for protons along C; to Cg are all significantly different from 6-8 Hz, and this

indicates that there is a preferred conformation for this part of 1a. Only two enantiomeric
conformations are compatible with the observed coupling constants, and they require the all-R
or all-S§ configuration.

We consider it suggestive that C,, C, and C, of the all-S configuration shown have the
same relative configuration as C;, C, and C, of D-Glucose and €., C_ and C of 6-amino-4,6-
dideoxy-D-xylo-hexose obtained from 4'-deoxykanamycin A.'"

Results from the detached -leaf bioassay“indicated that the specific activity of the
aminopentol derived from Tp is less than 5 x 10'5 that of Tp, the greatest differential tested.
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. Found: C, 55.22%; H, 8.59%; N, 2.66%. C
. Found: C, 53.90%; H, 9.98%; N, 3.31%.
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