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Abstract: New sulfur containing insecticidal alkaloids, guinesine-A (la), 
-B (lb) and -C (lc) have been isolated from the bark of Cassipourea gu=nensis 
and Eeir structures determined by spectroscopic studies and X-ray analyses. 

In the course of our experiments to isolate new biologically active 

compounds from tropical plants, we investigated extracts of the bark of 

Cassipourea guianensis (Rhizophoraceae) collected in Belem, Par;, Brazil and 

discovered a series of new alkaloids which had similar molecular structures. 

We discuss here the determination of structures of these alkaloids mainly by 

'H- and I3 C-NMR spectra with decoupling, NOE techniques and X-ray analyses. 

The bark was extracted with 80% methanol continuously at 6O"C, and the 

extract was treated for alkaloids in a conventional way. The tertiary 

alkaloidal fraction on silica gel column chromatography and preparative TLC 

gave three known alkaloids, viz. gerrardine (2) 1) 2) and gerrardine sulfoxides , 

and three new alkaloids which we named guinesrne-A (g-A), guinesine-B (g-B) 

and guinesine-C (g-C). 

G-A, -B and -C were isolated in ca. a 6:3:1 ratio with a 0.0015% combined 

yield. G-A was isolated as a yellowish oil, [al: +80.5"(c=O.71, CHC13), g-B 

as needles (mp. 61-Z"C), Culy -36.5"(c=O.34, 

76-7"C), [4;4 

CHC13) and g-C as needles (mp. 

-4.8"(c=O.48, CHC13). High resolution mass spectra revealed 

that these compounds all had the same molecular formula of C8H15NOS2 [HR-MS 

(CI, isobutane); Calcd. for QM+ C8H,5NOS2+H 206.0672: Found 206.0662 for g-A, 

206.0679 for g-8 and 206.0681 for g-C] with very similar UV, IR and NMR 

spectra. 
CHC13 

IR spectra showed that the guinesines had a hydroxy group Cv,.,,,, 

cm -';3600-30003. Their UV spectra had the same chromophores, 330 nm (1,2- 

dithiolane ring) and 242 nm (N-methylpyrrolidine ring), as gerrardine (2). 

Their 'H-NMR spectra showed that they are structurally similar to the 

gerrardine (Table 1 ). The presence of typical ABXM type signals based on 

the partial structure -C(5')H,-C(4')H(OH)-C(3')H- indicated that the 

guinesines have a 3-substituted-4-hydroxy-1,2-dithiolane ring. Furthermore, 

they had one N-methyl signal assumed to represent an N-methylpyrrolidine ring. 
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Table 1. 'H-NM&? assignments for guinesines (1) and gerrardine (2)a) 

3 -H; 

4 -H; 

5 -He 

5 -Ht 

2 -H 

N-CH, 

5' -Hi 

5'-Ht 

3'-H 

4'-H 

OH 

guinesine-A 

4 

5,w3 
t 

5 (.I.) 

s-s 
1’ 2’ 

1,96(2H,m) 

1.84(2H,m) 

2.30(m) 

3.15(m)* 

Z.&(m) 

2.44(s) 

3,13(dd,J5,,5=11, 

Jsta ,,,=7.5) 

3.39(dd,J5, 5'11, 

J 5b,4:6.2) 

3.58(dd,J3j4,=7,8, 

J 3,,2L4.5) 

$.40(q-like) 

O.lO(bs) 

guinesine-B 

Z.OO(m),2.16(m) 

1.83c2H.m) 

2.39(m) 

3.14(m) 

2.93(m) 

2.47(s) 

3.21(dd,J5,,51=11, 

Jsa,4=3) 

3.31(dd,Jgr 5=11, 

J&,&4) 

3.64(dd,J3,/,,=4.2, 

J3,,2=7.4) 

4.77(m) 

guinesine-C 

1,80(4H,m) 

2.35(m) 

3.08(m) 

2.85(m) 

2.44(s) 

3.19(dd,J5,,5~11.5, 

Jyat4"55) 

3.29(dd,Jg 5=11.5, 

J 5b,4':4.8) 

3.52(dd,J3, 4,=5, 

J 3,,Zh7.2) 

4.46(q-like) 

3 -H 

4 -H 

5 -H 

2 -H 

N-CH 

3 &9' 

-H 

-H 

X10 

-H 

I l_73,2.'23(each 2H.m) 
3.43(2H.m) 

2.83 

3.26 

J 

3H,s) 

C2H,dd, 

3.31 [2H.dd, 

Jg,g(g,,g')=ll.5, 

J9b,i0(9'b,10')=31 

3.52 [2H,dd, 

'6,2(6'.5)="' 

JS,lO(Sl ,10')=2*5' 

4.60(2H,m) 

* overlapped with S1-Ha 

a) Chemical shifts (COC13) in ppm(s), relative to internal TMS, coupling constants 

in Hz on Varian XL-200 spectrometer. The assignments are on the basis of 'H- 
1 H seiective decoupling experiments. 

The ratio of the signals belonging to the 4-hydroxy-1,2-dithiolane ring and 

the N-methylpyrrolidine ring was 2:1 in gerrardine but was 1:l in the 

guinesines. The two C(5)-protons have appeared in the guinesines, due to 

the lack of a C(5)-substituent. The CI-MS(isobutane) Cm/z; 206(M+H)+, 84 

(100%) for g-A, -8 and -Cl and EI-MS spectra [m/z; 205(Mt, less than l%), 84 

(100%) for g-A, -B and -Cl showed a common base peak m/z 84 whose composition 

(HR-MS; Calcd. for C5H,oN 84.0812: Found 84.0808 for g-A, 84.0819 for g-B and 

84.0786 for g-C) corresponded to the I-methyl-Z-dehydropyrrolidium cation. 
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Their 13c-~M~ spectra each exhibited eight signals [g-A: 24.53(4-C), 26.44 

(3-C), 41_41(N-Me), 42.56(5'-C), 57.04(3'-C), 57.50(5-C), 65.79(2-C), 78.27 

(41-C). g-B: 22.86(4-C), 30.41(3-C), 42_49(N-Me), 46.86(5'-C), 62.78(3'-C), 

57.20(5-C), 67.05(2-C), 77.43(4'-C). g-C: 23.52(4-C), 28.73(3-C), 42.68 

(N-Me), 45.52(5'-C), 63.68(3'-C.), 56.61(5-C), 68.02(2-C), 79.71(4'-C).]. 

On the basis of the spectral data described above, we determined the 

planar structure of the guinesines to be 1-methyl-2-(4'-hydroxy-1',2'-di- 

thiolan-3'-yl)-pyrrolidine (1). 

1-Methyl-2-(4'-hydroxy-I' ,2'-dithiolan-3'-yl)pyrrolidine has four 

possible isomers, i.e. ZR3'R4'R/SSS (3',4'-cis-2,3'-erythra), RRS/SSR (3',4'- 

trans-2,3’-erythro), RSS/SRR (3',4'-cis-2,3' -three) and RSR/SRS (3',4'-trans- 

2,3'-three). 

To determine the stereo-structures of the guinesines, 'H-NMR with NOE 

of natural guinesines and X-ray analyses of synthetic (+)-guinesines were 

examined. It is noted that NOE data give only information to determine the 

relative configurations of the hydroxy group of the 1,2-dithiolane ring, and 

the N-methylpyrrolidine group of each isomer. When C(4')-H of g-A and g-B 

were irradiated, 9.9% and 9.7% of NOE appeared in C(3')-H of both isomers 

(2, lb), respectively. On the other hand, irradiation of the frequency at 

C(4')z of g-C was effected by only 3% of NOE in C(3l)-H of g-C (&). These 

observation therefore prove a cis relationship between the C(4')-hydroxy 

group and the C(3')-pyrrolidine group in g-A and g-B, and a trans relation- 

ship in g-C. X-Ray analyses of synthetic (+)-guinesines were executed to 

establish the relative configurations of C(2)-C(3') which remain unsolved 

with NMR experiments because of the free rotation of the C(Z)-C(3') single 

bond. Syntheses of guinesines were accomplished by condensation of 1,3-bis- 

(benzylthio)-2-propanone with l-methyl-2,2-diethoxypyrro1idi3;e, affording 

(*)-g-A, -6 and -C in the ratio of 12:65:23 in a good yield . These syn- 

thetic (*)-g-A, -B and -C were identified using physical, chromatographical 

and spectral data of their respective natural guinesines, except for optical 

rotation. 

The molecular structures based on X-ray single-crystal analyses in crys- 

tals of p-bromophenylcarbamates (lb' and Ic') of (+)-g-B and (')-g-C are 

shown in Fig. 2. These reveal that the relative configurations of C(2)-C(3') 

Fig. 1 NOE of C(3')-H and (4')-H 




