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ABSTRACT

The C-glycoconjugate C?-a-p-mannosylpyranosyl-L-tryptophan (1), a metabolite known to be generated in humans through a novel posttranslational
process, has been isolated from marine ascidians Leptoclinides dubius and Pharyngodictyon cauliflos and its N®-methyl derivative (2) from
Ritterella rete.

The posttranslational modification of proteins by the attach- mannosylatedtryptophan residues from the human comple-
ment of carbohydrates to the amino acids constitutes one ofment system? The structural motif necessary for this
the most important ways to modify the structure and activity modification to take place has been studied and determined
of the protein. This process usually leads k& and to be a Trp-Aaa-Aaa-Trp peptidic fragment in the first two
O-glycosidationt and it has not been until quite recently that cases? but this was found to be not mandatory in the third
C-glycosidation has been detected as a posttranslationabne?® The intracellular nature of the process has been
protein modification, representing a novel enzymic pathway demonstrate#l,the enzyme involved identifietl,and the

in tryptophan metabolism in humans. The three cases knownstructure, conformation, and stereochemistry of the glyco-
to date describe the presence o€amannosylpyranosyl-  conjugate proven by NMR studieand synthesi&.

tryptophan fragment in RNase from human urine and
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These facts, together with the absence of reports of thegive compound. (3 mg, retention time 14 min). On using a

occurrence ofl in nature and in common foolisdespite
the large number of tryptophan derivatives known, pointed
to C2-a-p-mannosylpyranosyl-tryptophan as an apparently

similar isolation procedure, the methanol extract (15.7 g) of
the marine ascidiafPharyngodictyon cauliflog580 g of
lyophilized organisny® gave 150 mg of a desaltedBuOH

exclusive human metabolite. Nevertheless, the existence offraction, which was first submitted to Sephadex LH20

C-mannosyltransferase activity in man and a few mammals

(MeOH) and then to RP-HPLCG«({Bondapak NH, MeOH/

and the presence of the Trp-Aaa-Aaa-Trp structural fragmentMeCN 8:2, flow rate 2 mL/min) to yield (5 mg, retention

in many proteins suggests that more examplesCof

time 8 min). Compound. was obtained as an amorphous

mannosylation might be found in other organisms. In fact, a solid with an pp of +50°(c 4 x 1074, MeOH). The NMR

method for the detection dE?-a-mannosylpyranosyl-tryp-

(*H, °C, DEPT,*H—'H COSY, TOCSY, HMQC, HMBC,

tophan in living organisms based on a specific monoclonal and NOESY in RO), UV, and HREIMS data of matched

antibody has been developgd.

In this Letter we wish to communicate the isolation of
C?-a-p-mannosylpyranosyl-tryptophan (1) from the New
Caledonian marine ascididfisLeptoclinides dubiusand
Pharyngodictyon caulifloand that of itaN*-methyl deriva-
tive 2 from Ritterella rete.

perfectly with those reported f@?-o-p-mannosylpyranosyl-
L-tryptophan’®®In accordance with the above, the circular
dichroism spectra ol showed a positive Cotton effect at
Amax = 223, which is coincident with that af-tryptophan.
The same procedure applied to thdBuOH fraction (2.2
g desalted) oRitterella rete(3.1 kg of lyophilized organisrtf
gave, after purification by RP-HPLC (Nucleosi{g-MeOH/
H,0 95:5+ 0.01% TFA, flow rate 1 mL/min), compouri2i
(5 mg, retention time 30 min).
Compound? was isolated as a colorless solid with afjq
= 495° (c 7 x 1073, MeOH). The NMR spectral data (in
methanol-d@) of 2 (Table 1) were very similar to those af
but showed the signals corresponding to an additional methyl
group atoy = 2.47 (s, 3 H) andc = 33.81 (q), which must
be linked to a nitrogen (NMe). The attachment of the methyl
group to the M of the tryptophan unit was deduced from
the HMBC correlations of the NCiprotons with C-9 and
of H-9 with the NCH carbon and by the downfield shift of

This paper constitutes the first report of the presence of ~_g of 2 in relation to1. Furthermore, the N—H signal at

these compounds in nonhuman organisms.
Results. As a result of our interest in marine natural
products and particularly in those derived from amino atids,

Oy = 11.84 (br s) observed when the spectrum was recorded
in pyridine-g; rules out the attachment of the methyl group
to the N of the indole. The presence thof ano-mannose

we became interested in marine ascidians. These animalgnit in a'C, chair conformation was deduced from the large

constitute a well-known source of nitrogen-containing me-
tabolites derived from amino aciésand in 1996 we reported
the isolation from_eptoclinides dubiusf several new small
peptides, some of which were tryptophan-deri¥&dhb The
results described in the introduction of this Letter prompted
us to carry out a reexamination of the more polar fractions
of that organism and of other ascidiar&pecimens otL.
dubius(340 g of lyophilized organism) were extracted and
fractionated as previously describ&dto give ann-BuOH
fraction, which was desalted through an XAD-2 column (1.18
g), chromatographed on Sephadex LH20 (MeOH/ClH
1:1), and then submitted to RP-HPL@-Bondapak NH
column, MeOH as mobile phase, flow rate 2 mL/min) to

(9) Kohno, H.; Okabe, K.; Yonekawa, O.; Fujise, H.; Horiuchi, K.;
Adachi, K.; Sano, H.; Suzuki, K. PCT Int. Appl. 1999, 69 pp. CODEN:
PIXXD2 WO 9909411 Al 19990225 hem. Abstr1999, 130, 207005.

(10) (a) For previous work oh. dubius, see: Garcia, A.; Vazquez, M.
J.; Quitoa E.; Riguera, RJ. Nat. Prod.1996,59, 782-785. (b)P. cauliflos

vicinal coupling between H-1t, J = 9.7 Hz) and H-2’and
by the NOE between H:land H-8 due to the axial
orientation of the hydroxymethyl group.

The intense NOE correlation between Had H-4'and
the small coupling constants of H-ébr d,J = 3.2 Hz) are
indicative of an equatorial position for H-4The pseudo-
molecular ions [M+ H]* atm/z381 and [M+ Na]" atm/z
403 in the (+)-LRFABMS, corresponding to the molecular
formula GgH24N207, confirmed the suggested structure. On
the basis of these data, compoufdis C?-o-b-manno-
sylpyranosyl:-N*-methyltryptophan.

The isolation ofl and its N®-methyl derivative2 from
these three ascidians is remarkable not only because it is
the first report of the presence of theSeglycoconjugates
in nonhuman living organisms but also because it points to
ascidians as new sources for those compo\iadsl suggests
that C-mannosylation is a more general process than previ-

was collected by dredging at a depth of 500 m on the south coast of New ously believed.

Caledonia. (c) For previous work dR. rete, see: Lenis, L. A.; Ferreiro,
M. J.; Debitus, C.; Jiménez, C.; Quia E.; Riguera, RTetrahedronl998,
54, 5385—5406.
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11643. (b) Expésito, M. A.; Lopez, B.; Fernandez, R.; Vazquez, M. J.
Debitus, C.; Iglesias, T.; Jiménez, C.; Qo#E.; Riguera, RTetrahedron
1998,54, 7539—7550.

(12) Davidson, B. SChem. Rev1993,93, 1771-1791.
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The possibility that these organisms possess the enzymes
capable of performing the mannosylation of tryptophan in
the peptides, and therefore tHaand2 are the products of

(13) Cases are known where metabolites reported from marine macro-
organisms have been proved to proceed from their symbionts instead. This
possibility should also be considered in this case.
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Table 1. 1°C NMR (125 MHz),'™H NMR (500 MHz), HMBC, and NOESY Spectral Data of Compouhd

position ocd ocP mult Oon mult (J in Hz)ac Oon mult (J in Hz)P HMBCPd NOESYP
1 11.84 brs
2 136.53 136.01 S H1', H2', H8
3 108.04 108.83 S H1', H8, H9
3a 128.30 128.51 S H4, H5, H7, H8
4 118.95 119.50 d 7.96d (7.7) 7.79d (7.7) H6 H5
5 119.06 120.39 d 7.12t(7.7) 7.11t(7.7) H7 H4, H6
6 121.84 123.43 d 7.20t(7.7) 7.19t(7.7) H4 H5, H7
7 111.78  112.27 d 7.46d (7.7) 7.41d(7.7) H5 H6
7a 136.82 137.82 S H4, H6
8 26.79 27.89 t 3.94dd (15.1,5.3) 3.85dd  3.64 m 3.24 dd (14.9, 10.1) H9 H9, H1'
(15.1, 7.4)
9 63.61 66.19 d 4.47 br t (6.3) 3.64m H8, NMe H8, NMe
10 172.62 173.39 S H8, H9
1 65.48  65.64 d 5.87 d (9.2) 5.09 d (9.7) H2', H3', H5' H2', H6', H8
2' 68.55 69.16 d 5.08 dd (9.2, 3.6) 4.30dd (9.7, 3.2) H1', H3', H4' H1', H3
3 72.59 72.24 d 4.79t(3.6) 4.11t(3.2) H1', H2', H4', HY' H2', H4', HY'
4 70.69  71.13 d 457 dd (3.6, 2.1) 3.95brd (3.2) H3', H5', H6' H3', H5', H6'
5 81.92 81.81 d 4.68 m 4.04dd (8.8, 3.2) H1', H4', H6' H3', H4', H6'
6 60.01  60.44 t  4.93dd(11.9, 8.8) 438 dd (12.3, 8.8) H5' H1', H4', H5'
4.28 dd (11.9, 4.0) 3.71dd (12.3, 3.2)
NMe 32.85 33.81 q 2.83s 247s H9 H9

aRecorded in pyridine ® Recorded in methanolsd® Recorded at 60C. 9 Protons correlated to carbon resonance®@hcolumn.
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