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Cinachyramine, the novel alkaloid possessing a hydrazone and two
aminals from Cinachyrella sp.
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Abstract—The trifluoroacetate salt of cinachyramine (1) was isolated from the Okinawan sponge Cinachyrella sp. This structure was
determined by the spectroscopic analysis and the degradation under acidic conditions. Cinachyramine (1) is a novel alkaloid with an
unprecedented cage system possessing a hydrazone and two aminals.
� 2005 Elsevier Ltd. All rights reserved.
N

N

N

N

Cinachyramine (1)

1
2

5

6

89
10
In our continuing search for marine bioactive com-
pounds, we have reported the isolations and structural
determinations of spongiacysteine,1 biselides,2 and phor-
midinines.3 To discover new bioactive compounds, we
have investigated the components from Okinawan
sponge Cinachyrella sp.4 Recent studies of this sponge
have shown to be rich sources of new marine natural
products, such as a cytotoxic macrolide,5 unusual ste-
roids,6 and aromatic compounds.7 In this letter, we re-
port the isolation and structure elucidation of a novel
alkaloid from the Okinawan sponge Cinachyrella sp.

A sample (0.7 kg) of the marine sponge Cinachyrella sp.
was collected at Bise in Okinawa, Japan, and extracted
with methanol. The methanol extract was partitioned
between H2O and EtOAc, and the H2O extract was par-
titioned between BuOH and H2O. The BuOH layers
were concentrated and separated by column chromato-
graphy (ODS). Final purification was achieved by re-
versed-phase HPLC8 (ODS) to give the trifluoroacetate
salt of cinachyramine (1) (1.7 mg) as a colorless oil. Cin-
achyramine trifluoroacetate9 showed weak cytotoxic
activity against HeLa S3 cells with an IC50 of 6.8 lg/mL.

The molecular formula of cinachyramine (1) was deter-
mined to be C10H18N4 by HRESIMS (m/z 195.1612
[M+H]+, D +0.2 mmu). The circular dichroism spec-
trum of cinachyramine trifluoroacetate displayed the
Cotton effect (CD [MeOH] kext 302 nm [De �0.19],
0040-4039/$ - see front matter � 2005 Elsevier Ltd. All rights reserved.
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287 nm [De +0.09]). The NMR data for cinachyramine
trifluoroacetate are summarized in Table 1. The 1H,
13C NMR, and HMQC spectra indicated the presence
of one N-methyl, seven sp3-methylenes, and one sp3-
methine. Among them, three sp3-methylenes (dC 53.2,
dH 3.41 and 3.18; dC 55.1, dH 3.56 and 3.19; dC 49.0,
dH 3.09 and 2.80) were ascribed to those bearing a nitro-
gen atom, and also two carbons (dC 68.0, dH 3.83 and
3.42; dC 77.5, dH 4.31) were connected to two nitrogen
atoms. A detailed analysis of the 1H-1H COSY spectra
of cinachyramine trifluoroacetate allowed two partial
structures, C3–C5 and C6–C8, to be constructed
(Fig. 1). The HMBC correlations H-6a,b/C1 and H-
8a,b/C1 suggested the presence of a piperimidine ring
(ring B). In addition, the HMBC correlations H-10/
C9, H-9a/C8, H-9a,b/C1, H-5b/C1, and H-5b/C6 sug-
gested the connectivity of C10–N1–C9–N4–C1–N3–
C5. Furthermore, the degree of unsaturation and one
sp2-carbon (dC 137.6) of cinachyramine trifluoroacetate
revealed the presence of one C@N2 bond and tricyclic
structure (rings A, B, and C). The chemical shifts of
C3 (dC 31.0, dH 2.45 and 2.53) and the HMBC correla-
tion H-3a,b/C2 indicated that C3 is connected to C2
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Figure 2. The structure of degradation compound 4.

Table 2. NMR spectral data of compound 4 in CD3OD

C No. 13C/ppma 1H/ppmb mult. (J/Hz) HMBC 1H!13C

1 163.4 8.17 (1H, s) C3, 5, 6
2 131.5c

3 19.7 2.40 (2H, t, 6.5) C1, 2, 4, 5
4 20.5 2.10 (2H, m) C2, 3
5 49.0c 3.65 (2H, t, 5.7) C1, 3
6 56.8 3.80 (2H, t, 7.3) C1, 5, 7, 8
7 26.9 2.10 (2H, m) C6, 8
8 37.9 3.00 (2H, t, 7.5) C6, 7
9 40.1 3.42 (3H, s)

a Recorded at 100 MHz.
b Recorded at 400 MHz.
c Determined by HMBC experiments.

Table 1. NMR spectral data of cinachyramine trifluoroacetate in
CD3OD

No. 13C/ppma 1H/ppmb mult. (J/Hz) HMBC 1H!13C

1 77.5 4.31 (1H, s) C2, 6, 8
2 137.6
3a 31.0 2.53 (1H, m) C2, 5
3b 2.45 (1H, dt, 5.2, 14.4) C2, 4, 5
4a 23.5c 2.05 (1H, m)
4b 1.85 (1H, m)
5a 53.2 3.41 (1H, m)
5b 3.18 (1H, dt, 2.7, 13.1) C1, 4, 6
6a 55.1 3.56 (1H, m) C1, 8
6b 3.19 (1H, dt, 2.6, 12.8) C1, 5, 7
7a 24.0c 2.10 (1H, m)
7b 1.88 (1H, m)
8a 49.0 3.09 (1H, m) C1, 6, 7, 9
8b 2.80 (1H, dt, 3.0, 12.3) C1, 6
9a 68.0 3.83 (1H, d, 9.4) C1, 8
9b 3.42 (1H, d, 9.4) C1
10 42.7 2.77 (3H, s) C2, 9

a Recorded at 100 MHz.
b Recorded at 400 MHz.
c Interchangeable.
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Figure 1. 1H-1H COSY and HMBC correlations of cinachyramine
trifluoroacetate.
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without an N tether. The presence of the C1–C2 bond
was suggested by the chemical shifts of C1 (dC 77.5,
dH 4.31) and the HMBC correlation H-1/C2 (ring C).

However, the hydrazone carbon C2 (dC 137.6) was
observed at much higher field than that of compound
210 (dC 164.8). We synthesized the model compound
311 with a six-membered ring, and compared the 13C
chemical shift of the hydrazone carbon (dC 146.9) with
that of cinachyramine trifluoroacetate, confirming the
hydrazone structure in cinachyramine trifluoroacetate.
From these results, the structure of cinachyramine triflu-
oroacetate was determined as shown in structural
formula 1.
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Cinachyramine trifluoroacetate was unstable under
acidic conditions, and was transformed into 4 on treat-
ment with 0.1 M HCl12 (Fig. 2). The NMR data for 4
are summarized in Table 2. The structure of 4 was deter-
mined by using the 2D NMR and the mass spectral data
(HRESIMS: calcd for C9H19N4 [M+H]+ m/z 183.1610,
found 183.1617). The aminal unit at C9 in cinachyr-
amine (1) was hydrolyzed with aqueous HCl, and the
aminal unit at C1 was cleaved with transformation of
a hydrazone to an azo group, providing compound
4.13 The structure of degradation product 4 supported
the novel structure of cinachyramine (1).

In conclusion, a novel alkaloid, cinachyramine (1) was
isolated as a trifluoroacetate salt from the Okinawan
marine sponge Cinachyrella sp. The structure was deter-
mined by spectroscopic analysis and degradation under
acidic conditions. Cinachyramine trifluoroacetate
showed weak cytotoxic activity against HeLa S3 cells
with an IC50 of 6.8 lg/mL.
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