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8-HYD ROXYMANZAMIN E A, A I3-CARBOLINE ALKALOID
FROM A SPONGE, PACHYPELLINA sr .'

ABSTRACT.-The previously described manzamine A [1] and the new 8-hydrox ymanzamine
A [2] were isolated from an undescr ibed sponge, Pachype//ina sp . Both compounds exhibit
moderate antitumor and anti-HSV-ll acti vity .
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Department of Chemistry, Un iversity of Hawa ii at Ma noa, Honolulu, Hawaii 96822
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1 R= H
2 R = OH
3 R = OM e

was pres erved frozen and was freeze-dried
prior to extraction with EtOH and part i­
t ioning between H 20 and CH 2Cl2. The
CH2Cl2-soluble mixture was separated
by high-speed counter-current chroma­
tography with a solvent system of hex­
ane-MeCN-CH2Cl2 (10:7 :3, lower mo­
bile phase) into the known manzamine A
[ll (1) and its 8-hydtoxy derivati ve [2}.4
Both compounds were recrystallized from
CH2Cl/MeOH.

5

13C_N mr data (Table 1) revealed th at
1 was manzamine A (1) and that the new
compound, 2, obtained as pale yellow
crystals , mp >230° (dec), [a}D +118.5°
(CH Cl3,c= 1.94), differed from 1 only in
the carbocyclic ring of the l3-carboline
moiety (C-5 to C-8a, Table 1). An addi­
tional oxygen atom in the molecular for­
mula of 2 (C36H44N402 vs. C36H44N40
for 1) pointed toward a phenol ic hy­
droxyl. This was confirmed by preparing
the methyl ether 3, C37H46N402' asa pale

The manzamines are l3-carboline al­
kaloids isolated from marine sponges of
the genera Haliclona (1,2), Pellina (3),
and Xestospongia (4). They are substituted
at C-1 bycomplexpolycyclicisoquinoline
substituents, or in the case ofmanzamine
C, by an azacycloundecenyl moiety linked
to l3-carboline by a two -carbon chain .

A blackish-brown sponge reminis­
cent to the collector (T.I.) ofan Okinawan
Xestospongia sp. (4), and subsequently
identified as an undescribed species of
Pachypellina (Porifera, Demospongia,
Petrosida, Oceanapiidae), was collected
at Manado Bay, Sulawes i, Indonesia, in
October 1992, at -10 m. ' The sponge

'Presente d in part at the 34th Annual Meet­
ing of The Am erican Society of Pharmacognosy,
July 18-22, 1993,San Diego,CA, Abstracr N o. P.
46.

'Harbor Branch Oceanographic Institution
Contribution No . 98 7.

3T he spon ge forms a spherical to thi ckly
encrusting mass , with a smooth surface in areas
where the dermal spicule layer remains int act. Th e
sponge is compressible in life, bu t firm in the
preserved cond irion . Th e int erior of the sponge is
fibrous in appe arance and riddl ed with holes . T he
sponge had a blackish-b rown exter ior and a yel­
lowish-brown inte rior in life. A voucher speci me n
has been deposited at th e H arbor Branch O ceano­
graph ic Museum, Fort Pierce, Florida (Catalog
No. 00 3:850).

4ln the prelimi nary report ' compound 2 is
referred to as manzami ne K.

lT he manzamines crystallize readily. Th e
structu res of manzami nes A (1) , B, and C (2) were
secured by X-ray diffraction crystallog raphy. In
our expe rience, the manzami nes also have a ten ­
dency to co-crystallize.
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TABLE 1. 11C_Nmr Data Compa rison of Manzami ne A, Compounds I , 2, and Manzamine F.

# C Manzamine A' Compound 1 Compound 2 Manzamin e Fb

1 . . . . . . . . . . .. . 143 .60 143.50 143.33 142.5
3 . .... . . .. . . . . 137.54 137.44 137.89 137.8
4 . . .. . . .... . . . 113.76 113.94 114.72 113.7
4a . ... . . . . . .. . . 129.27 129.51 129.76 130.2
4b . . . . . . . . . .. . 121.1 3 121.15 123.15 122.8
5 . . . . . .. . .. . . . 120.90 121.00 112.60 112.0
6 . . .. . . . .. ... . 119.22 119.37 120.72 120 .9
7 . . . . . . .. . . . . . 127.89 128.12 114.32 113.0
8 .. . ... . . . . . .. 112.78 112.89 143.82 14 3.4
8a . . . . . . . . . . .. . 14 1.37 141.54 130.55 129.9
9a .. . . .. . .. . . . . 133.25 133.37 132.93 133.2
10 . . . . . . . . . . . . 141.18 141.14 141.85 140 .9
11 . . . . . . . .. . . . 135.12 135.33 134.55 137.3
12 . . . .. . . . . . . . 71.25 71.27 71.20 69 .0
13 . . .. . . . . . . . . 39.05 39.12 39.22 39.9
14 . . . . . . . . . . . . 20.62 20.70 20.69 21.4
15 . . . . . .. . . .. . 126.76 126.88 126.69 127.9
16 . . .. . . . . . . . . 132.82 132.89 132.99 130.1
17 . . .. . . . . . . . . 24.86 24.95 24.69 25.5
18. . . . . . . . . . .. . 26 .36 26.44 26.52 26.6
19. . . . . . . . . . . . . 24.45 24. 55 24.54 25.0
20 . . . . . . . . . . . . 53.31 53.46 53.39 52.8
22 . .. . .. . . . . . . 49.12 49.24 49.12 49.6
23 . .. .. . ... . . . 33.51 33.59 33.39 34.0
24 .. . .... ..... 41.00 41.07 41.25 42 .3
25 . . .. .. . . . . . . 46 .91 47 .07 47.06 47 .3
26 . . . . . . . . . . . . 77.98 78.08 78.26 81.7
28 . . . ... .. . ... 53.32 53.46 53.67 53.0
29 .. . . . . . . . . . . 26.23 26.32 26.42 32.7
30 . . . . . .. . ... . 24.16 24.30 24.15 45 .1
31 .... .. . . ... . 28.31 28.41 28.41 216.2
32 . . . .. . . . . . . . 142.27 142.44 142.78 38.8
33 .. . . .. .. .... 123.50 123.68 123.34 24 .4
34 .. .. .... . . . . 57.02 57.13 57.44 63 .6
35 .. .. . . .... . . 44 .65 44 .75 44 .79 46 .6
36 . . . . . . . . . . . . 70.26 70.46 70.19 69 .0

'Taken from Sakai et al. (1).
t>.raken from Ichiba et al. (4) .

yellow oil by reacting 2 with rrimerhyl­
silyldiazometha ne (TMSCHN2) ' T hat the
new manzamine 2 was 8-hydroxy­
manzamine A could be deduced by com­
paring th e 13C-n mr data of manzamine F
(4), whic h is 8-hydroxymanzamine E,
with those of 2 (Table 1). The I H -nm r
spectrum of2 includes four exchangeable
pro tons, which indicates that 2 is a cation.
The nature of the counte r ion is unknown.
T he absolute ste reochemistry of 2 shou ld
be the same as that of manzam ine A [L],
as both compounds are dextrororarory.

All th ree compounds, manzamine A

[ll , 8-hydroxymanzamine A [2l, and 8­
methoxymanzamine A [3l are moder­
ately act ive in the KB, LoVo, and HSV­
II assays. Only manzamine A [L] exhibits
activ ity in the P-388 assay (Table 2).

EX PERIMENTAL

GENERALEXPERIMENT AlPROCEDURES.-Nm r

spectra (chemical shifts in ppm) were measured on
a General Electri c QE-300 instrument, and ir
spectra on a Perkin Elmer 1420 spectrometer. UV
spectra weredetermined on an HP 8452A speCtro­
photometer. Optical rotat ions were determ ined
onaJ ASCO DIP-370 digi tal polarimeter. A Fisher­
Johns melting point apparatus was used.
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TABLE 2. Bioacrivicies of Manzam ine A [1], 8-Hydroxymanzamine A [2 ],
and 8- Merhoxymanzamine A [3 ]

Sakal et al. (I ).

Assay 1 2 3

KB (IC,o ILg/ml) . . . . . . . . . . . . 0.0 5 0.30 0.33
LoVo (lC ,o ILg /ml) . . . . . . . . . . . 0.15 0.26 0.10
P388 (lC ,o ILg/ml) .. . . . . . . . . . 0.07' maCC1Ve nor resred
HSV-II (MIC ILg/ml) .. . . . . . . . 0.0 5 0. 1 0.1.

. ~

Solvent s were distilled pr ior to use and spec­
rral grade solvent s were used for spectroscopic
measurements. Analyrical ric separa rions were
performed on precoared hp-rlc plares wirh Si gel
60 F2I • (Merck, Darmsradr ).Counter-current chro­
marography was carr ied our using the Iro Multi­
Layer Coil Separaror-Exrracror (PC Inc., Porom ac,
MD) .

ISOLATION.-A freeze-d ried speci me n of
Pachypelli114. sp. (10 g) was extracted with ErOH
(3 X300 ml), The CHzClz-soluble porrion (320
mg ) of rhe ErOH extract was separated by high ­
speed countercurrent chromarography into four
fracrions wirh the solvent system hexane-MeCN­
CH zClz (10 :7:3, lower mob ile phase) co yield
sem i-pure manzamine A [1] (Fracrion 3) and
compound 2 (Fraction 2). Both compounds were
furrh er purified by recrystallization from CH zClz­
MeOH to furn ish 40 .3 mg (0.4%, based on dry
weighr) of manzamine A [1] and 30 .5 mg (0 .3%)
of compound 2.

8-Hydroxyrnanzamine A [2].-Pale yellow
crysrals: mp >230° (dec); [a]D + 118 .5° (CHCl~ ,

c= 1.94) ; fabms ZZIz [M + Kf 603 , [M + Hf 565 ,
[M+H-HP] 547; hrfabms m/ z [M+H)'
565. 3525 (calcd forC~H.,N.oz , 565 .3507 , £11.8
rnrnu) ; uv (ErOH) A max 206 E (sh, 22700), 222
(32300), 245 (30600), 268 (14000), 360 nm
(8 100); ir(near on NaCI plate ) v max 3280, 2900,
1570, 1540 , 1420, 1410, 1330 , 1260 , 1230 ,
1220, 1200 , 1055, 1035 , 1010 , 970, 940, 745,
720 cm - I ; I H nmr (300 MH z, CDCI~) : 0 11.50
(l H , s, exchangeable) , 9.80 ( IH , br s, exchange­
able ), 8 .33 un,d,J=5 .1, Hz, H-3), 7.83 (I H , d ,
j=5 .1 Hz, H-4), 7.79 (l H , br s, exchangeab le),
7.62 (IH, br d ,j=7.2 Hz , H -5), 7. 15 (l H , r,
j=7 .5 Hz, H- 6), 7.09(1H,dd,j = 7.5, 0.9 H z, H­
7),6.46 ( IH, s, H-l1 ), 6.34 (I H , dr.) = 10.8, 6.8
Hz, H- 32), 5.59 (1H, rn, H- 15), 5.55 (l H , m, H­
16),5 .42 (lH, r,j=9.8 Hz, H- 33), 5.23 (l H, s,
exchangeab le, H- 32), 4.98 (I H , br q,j=6.9 Hz,
H- 34), 4.03 (lH, dd , j = 12.0, 6.9 Hz , H-28),
3.77 (I H , d, j =6 .9 Hz, H -26), 3.32 (I H, q ,
j=IO.1 Hz, H-28), 2.97 (lH, H-2 3), 2.97 (l H,
H- 22), 2.92 (lH, H-36), 2.62 (l H, H-20), 2.5 3

(lH, H-24), 2.50 (I H , H -29), 2.49 (I H, H-1 7),
2.43 (I H , H-20 ), 2.4 0 (lH, H-36), 2.39 (lH, H­
35),2.3 5 (2H , H-31) , 2.30 (lH, H-29), 2.23 (2H ,
H -14), 2.06 (lH, H-1 3), 2.03 (l H, H-30), 1.92
(lH, H-35), 1.88 (lH, H- 22), 1.86 (l H , H- 23),
1.85 (I H , H-19), 1.80 (I H, H-1 3), 1.64 (I H, H­
17), 1.54 (I H , H -30), 1.54 (I H , H-1 8), 1.50(lH,
H-19), 1.23 (l H, H -18).

8-Methoxyrnanzamine A [3J. --8-Hydroxy­
manzamine A (12.2 mg ) was dissolved in 250 ILl
MeOH-CHzClz (5 :1) and 500 ILl TMSCHNz
(Aldrich) was added . The solut ion was allowed ro
srand ar room remperature overn ighr . Solvent was
removed over N z, yieldi ng a pale yellow oil (12.4
rng): hre ims m/z 578 .362091 (calcd 578.36238
for Cj7H.6N.Oz, £1 0.3 mrnu) ; " C nmr (75 MHz ,
CDCI ,)OI 46 .14 ,1 43.55 ,1 39.7 8,1 38.55 ,1 37.59,
134.43,133 .28 ,1 32 .33 ,130.57 ,1 29 .99,1 29 .45,
128.5 6,1 22 .76 ,120.47,11 3.60 ( X 2), 107 .57 ,
75.10, 70 .0 5, 68 .67, 55.49, 54.84, 53.3 3, 50.76,
49.49, 47 .09, 40 .55 , 40 .87,39.95, 32.34,31.65,
28.11,26.73,25.87 ,2 5'.74, 25.70,21.78.

ACKNOWLEDGMENTS

We rhank Mark Hamann and Mike Severns
for specime n collecrion ; Wesley Yoshida and Mike
Burger for assisrance with ms measurements; and
Fairh Caplan, Linda K. Larsen, and PharmaMar
biologi srs for bioassays. Financi al support by NSF,
the Sea G rant College Program, and Phar maMar,
S.A. is grarefully acknowledged.

LITERATURE CITED

I. R. Sakai, T . H iga, C.W. J efford , and G.
Bernard inell i,j. A m. Chem. Soc., 108, 6404
( 1986).

2. R.Sakai,S . Kohmoro ,T. Higa, C.W .Jefford ,
and G . Bernard inelli , Tetrahedron Lett., 28,
5493 (1987).

3. H . Nakamura, S. Deng, J. Kobayash i, Y.
O hizumi , Y. Tomocake, T . Marsuzaki , and
Y. Hirara, Tetrahedron Lett., 28, 62 1 (1987).

4 . T . lch iba, R.Sakai ,S. Kohmoro, G. Saucy, and
T. Higa, Tetrahedron Lett.. 29, 3083 (1988) .

Received J7j une J993

bchang1
Text Box

bchang1
Text Box




