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Abstract — A new renieramycin-type marine natural product was isolated from
the blue sponge Xestospongia sp. found in the Philippines and Thailand, and its
structure was elucidated to be 7-demethylrenieramycin O (= 14a-hydroxy-
renieramycin S, 1) by comparing its spectral data with those of renieramycins O
and S. Exposure of a dichloromethane solution of renieramycin O to sunlight gave
compound 1 along with renieramycin U. Compound 1 showed weak cytotoxicity

to several human cancer cell lines.

Renieramycins are isoquinoline marine natural products that are structurally and biologically related to
other isoquinoline natural products, including saframycins, naphthyridinomycins, quinocarcins, and
ecteinascidins.l'2 In our ongoing search for new anticancer metabolites in the blue sponge, we were able
to isolate and elucidate the structures of renieramycins M-O (2m-0) and Q-V (2q-v) from Thai
Xestospongia sp.,=® and renieramycins W-Y (2w-y) from Philippine Xestospongia sp.,” after stabilization

of the sponge homogenized in phosphate buffer solution by the addition of potassium cyanide. In our
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continuing chemical studies on marine natural products, we found a new renieramycin derivative (1) from
both Philippine® and Thai®!® Xestospongia sp. We report the structure elucidation of compound 1 by
means of spectroscopic analysis together with its biological data. We also report an unusual reaction of
renieramycin O (20); when exposed to sunlight, 20 was transformed into compound 1 and renieramycin U

(2u).

renieramycins renieramycins renieramycins .

M (2m): X=H S (25): X =H T (2t): X = H ecteinascidin 770
O (20): X=0H compound 1: X = OH U (2u): X = OH

R (2r): X = OMe

Figure 1. Structures of renieramycin marine natural products

New compound 11! was obtained as a dark yellow amorphous powder. 1 was confirmed to have the
molecular formula C30H31N309 by HRFABMS [m/z 578.2148 (MH")], and to have 16 mass units more
than renieramycin S (2s). All protons and carbons of 1 were assigned after extensive NMR measurements
using COSY, NOESY, HMQC, and HMBC techniques (Table 1). Selected HMBC correlation data
confirmed that 1 was 7-demethylrenieramycin O (Fig. 2).
The major difference in the '*C NMR spectral data of 1 and
2s was the downfield shift of the C-14 signal from & 21.0 OMe
(CH3) for compound 1 to 6 62.0 (CH) ppm for compound 2s.
The '"H NMR spectrum of 1 was in good agreement with that

of 2s except for the characteristic resonance at & 4.39 (s, 1H)

N/
ppm that was noted in 1 and the two signals of 14-H> [0 2.74 H\>
(dd, 1H) and & 2.31 (d, 1H) ppm] that were observed in 2s.  Figure 2. Selected HMBC correlation data of
compound 1

During the course of our research, we observed an unusual

phenomenon involving the photochemical transformation of renieramycin O (20) into renieramycin U
(2u) and compound 1. Exposing a dilute dichloromethane solution of 20 to sunlight produced 2u and 1 in
20.0% and 3.7% yields, respectively.!2 Their spectral data were in complete agreement with those of
respective authentic standards. The in vitro ICso cytotoxicity values of compound 112 were much lower

than those of renieramycin M and ecteinascidin 7701412 (Table 2).
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In summary, minor renieramycin derivative 1 was isolated from both Philippine and Thai blue sponge
Xestospongia sp., and its structure was elucidated by spectroscopic analysis.2*2l We discovered that along
with renieramycin U (2u), compound 1 was produced as a minor product by the unusual photochemical
transformation of renieramycin O (20). Mechanistic studies to rationalize this transformation are ongoing

in our laboratory.

Table 1. 'H and '*C NMR spectral data of compound 1 and renieramycins O and S measured in CDCl;

compound 1 renieramycin O (20)° renieramycin S (2s)*
Atom No.  &c¢ on dc on dc on
1 52.6 CH 3.99 (m) 564 CH 3.98 (m) 56.0 CH 4.03 (ddd, 3.1,2.9)
3 533 CH 3.10 (dt, 10.2,2.5) 534 CH 3.05(ddd, 11.6,3.3,2.3) 542 CH 3.12(ddd, 11.3,3.1,2.2)
4 25.8 CH2 2.93 (dd, 17.6, 2,2) 253 CH: 2.87(dd, 17.2,2.3) 26.0 CH2 2.92(dd, 17.7,2.2)
1.28 (m) 1.27 (ddd, 17.2, 11.6, 2.6) 1.40 (ddd, 17.7,11.3, 2.8)
5 1847 C 1854 C 1848 C
6 1172 C 128.6 C 1172 C
7 151.1 C 1556 C 151.1 C
8 180.8 C 180.8 C 180.9 C
9 1357 C 1357 C 1335 C
10 141.1 C 141.1 C 1441 C
11 55.0 CH 4.12 (dd, 3.1, 1.1) 550 CH 4.09 (dd,3.3,1.3) 542 CH 3.99 (dd,3.1,1.0)
13 62.3 CH 3.46 (brs) 624 CH 3.42 (brs) 545 CH 3.38(ddd,7.7,2.5,1.0)
14 62.0 CH 4.39 (s) 62.0 CH 4.37(s) 21.0 CH2 2.74 (dd,21.1,7.7)
2.31 (d,21.1)
15 1843 C 187.8 C 185.8 C
16 128.6 C 1284 C 128.6 C
17 155.6 C 1558 C 1552 C
18 182.7 C 182.8 C 182.5 C
19 1353 C 1353 C 135.0 C
20 141.0 C 141.0 C 142.1 C
21 56.2 CH 4.23 (d,2.8) 564 CH 4.23(d,2.6) 583 CH 4.09(d,2.5)
22 61.5 CH:2 4.65 (dd, 11.7, 2.8) 62.1 CHz 4.53 (dd, 11.6, 3.0) 61.4 CH: 4.65(dd, 11.9,3.1)
4.03 (dd, 11.7, 2.8) 4.09 (dd, 11.6,3.4) 4.04 (dd, 11.9,2.9)
24 166.4 C 166.5 C 166.5 C
25 126.0 C 1262 C 1262 C
26 141.0 CH 5.99 (qq, 7.1, 1.4) 140.6 CH 5.98(qq,7.3,1.2) 140.8 CH 5.96 (qq,74,1.5)
27 15.8 Me 1.83 (dq, 7.1, 1.6) 157 Me 1.82(dq,7.3,1.3) 158 Me 1.82(dq,7.4,1.4)
28 20.3 Me 1.57 (dq, 1.6, 1.4) 203 Me 1.57 (dq, 1.7, 1.3) 204 Me 1.57 (dq,1.5,1.4)
6-Me 8.1 Me 1.95 (s) 8.7 Me 1.94(s) 8.1 Me 1.94(s)
16-Me 8.4 Me 1.92 (s) 84 Me 1.92(s) 85 Me 1.90 (s)
7-OMe  --- - 61.1 Me 4.03 (s) - -
17-OMe 61.1 Me 4.03 (s) 61.1 Me 4.02(s) 60.9 Me 3.98 (s)
N-Me 424 Me 2.48 (s) 424 Me 2.46 (s) 41.5 Me 2.27(s)
CN 116.2 C 116.3 C 116.8 C

Table 2. Cytotoxicities of renieramycins to two carcinoma cell lines (ICso nM)

Carcinoma cell line sample
compound 1 renieramycin M ecteinascidin 770'+'®
HCT116 (human colon carcinoma) 1100 + 45 160 = 1.7 33 £ 0.6

DU145 (human prostate carcinoma) 1040 + 98 53 £ 0.5 52 + 1.8
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Compound 1: dark yellow amorphous powder, 'H and '*C NMR data, see Table 1: EIMS m/z (%)
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expressed as the concentration at which cell growth was inhibited by 50% compared with the
untreated control.
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