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An investigation of constituents from Laurencia glandulifera, 

Kiit.zing,* led to the isolation of a compound containing bromine, which 

was designated laurencin. In the present paper we wish to report that 

formula (I) is the most favorable structure for the compound. 

Laurencin (I), m.p. 73-74' (methanol) and [d]i3 +70:2' (in chloroform), 

was obtained in 0.035% yield by chromatographic purificatior of the neutral 

fraction from methanol extracts, and was analyzed for C H 0 Br (Found: 
17 23 3 

C, 57.42, 57.31; H, 6.54, 6.40; Br, 22.15; mol. wt. 354 and 356, from the 

mass spectrum). The infrared spectrum suggested the presence of a termina 

methine ( 3zio1 3285 and 2100 Cm-l), an acetoxyl (1735 and 1230 cm-') 

and an ether group (1168 and 1080 cm-l), and trans and & double bonds 

(3040, 950 and 750 cm 
-1 

); and the ultraviolet spectrum (in ethanol), 

a max 
224 mi_' (E 16,400) ar.d hinfl 232 mp (E ll,OOO), showed the 

presence of a conjugated diene or enyne. The N.M.R. spectrum3 (FIG. 1) 

indicated the presence of four olefinic protons (the absorptions A, B and 

C; abbr. H-A, H-B and H-C) and an acetoxyl group (K), and also suggested 

the existence of an ethyl group (N, triplet). The latter was confirmed 

by isolation of propionaldehyde on ozonization4 of I. However, only one 

proton is involved in the absorption M and, therefore, two protons of the 

methylene adjacent to the methyl group are not magnetically equivalent. 5 

Another proton was found as a multiplet (L') in L, which was confirmed by 
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alcohol C15H3002 (Found: C, 74.18; H, 12.70), oil, which was converted 

to the corresponding acetate (IV) C17Hg203 (Found: C, 71.58; H, 11.42). 

oil, I.R. ? fi: 1740 cm-l. The N.M.R. spectrum of IV exhibits almost 

the same as th.pt of II except the absence of the signal corresponding to 

that at Z 6.13 of II. Hence, the absorption E is attributed to the proton 

on the carbon (C-E%) to which the bromine atom is attached. In addition, 

a broad multiplet centered at 2 6.6 comparable with F involves only two 

protons as in the case of II. These facts indicate that one of three 

protons in F hw to be a proton (allylic proton) on the carbon adjacent 

to double bond, which appears as a multiplet (F') at 't -6.8 in F, and 

the other two protons to be those on carbons (C-O) adjacent to the ether 

oxygen. On the other hand, the absorption L contains six protons and 

one of them is the proton (H-L') of the methylene intheethyl group as 

mentioned already. The remaining five protons must be allylic protons 

from the chemical shifts. On the basis of these facts, laurencin should 

consist of the following units (V). 

three allylic methylenes, 3 -ma,-(C=C) 

-Cfc!~ 

trans and cis double bonds, 2 -CI&C& 

>c~-o-coc~3 

>Ca-Br 
(C) 

>C&o-q< or 
. 

-f+pz_3 

-8-‘;ErCC, 

V V 

The spin decoupling experiments (TABLE) have now deduced the whole 

structure. TP.e presence of partial structure (VI) is confirmed by the 

examination of ~118 (1,2a), (2b,3a), 11 and (3b,8a); the double bond 

conjugated with the triple bond was determined to be B-oriented by 
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Run Protona (z) 
____________________-- &________________? 

Irradiated 

H-G, C-15, 7.17 

H-C, C-13, 4.48 

Observed 

1 

2a 
b 
c 

-cscg 4.48 (H-C) c-13 

-CH=C& 7.17 (H-C) c-15 
(a) 3.85 

-7.6 
(H-A 1 c-12 
(H-L 

3a 
b 

H-A, C-12, 3.85 

4a 
b 

H-D, C-10, 5.02 

5a 
b 
c 

H-E, C-4, 5.93 

6a 
b 
C' 
d 
e 
f 

H-F, C-3 -6.6 
and 
C-9 

7a 
b 
c 

H-F',C-5, -6.8 

8a 
b 

: 
e 
f 

g 

H-L, C-5, -7.6 
C-8 
and 
c-11, 

9a H-B, C-6 -4.1 
b end 
c c-7, 

10e 
b 

H-N, C-l, 9.02 

-CE=CH- 4.48 (H-C) c-13 
(trans) _ -7.6 (H-L) 

-cB(OAC)- -6.6 (H-F) 
-7.6 (H-L) 

-'.X(Br)- -6.6 (H-F) 
-6.8 (H-F') c-5 
-7.6 (H-L) 

>cg-o-cg< 5.02 c-10 
5.93 

(H-D 1 
(H-E c-4 

8.03 (H-L') C-2 
8.44 (H-M) c-2 

-7.6 (H-L) 
-7.8 (H-L") C-8 

allylic 5.93 (H-E) c-4 
proton -4.1 (H-B) 

-7.6 (H-L) 

allylic 3.85 (H-A) C-12 
proton 4.48 (H-C) c-13 

5.93 (H-E) c-4 
5.02 (H-D 

-4.1 (H-H 1 

c-10 

-6.6 (H-F) 
-6.8 (H-F!) c-5 

-CH_CH- 
(CisT 

-6.8 (H-F') c-5 
-7.6 (H-L) 
-7.8 (H-L") 

-CH2-Cg3 8.44 (H-M) c-2 
8.03 (H-L') C-2 

11 H-Q, 7.17 and H-L, -7.6 4.48 (If-C) C-13 

12 H-F, -6.6 and H-L, -7.6 5.02 (H-D) C-10 

TABLE 

Spin Decoupling Results in Deuterochloroform (100 MC.) 

Multi-b SplittingC 
plicity decoupled 
change (C.P.S.) 

de--se 2 

do--si 2 
se--tr 15 
ch V.S. 

13 II-H, 8.44 and H-L', 8.03 9.02 (U-N) C-l 

de--si(b) 
ch 

ch(?) 
ch 

ch 
ch 
ch 

::::::(b) 
de(?)--se(?) 
sp--se 
ch 
ch 

se--qu(?) 
ch 
ch 

5 
9 
3 
7 

3 

7 7 se--do a,' 
de--qu 1.5,1.5 
se--qu 3 
se--do(?) 5,8 
ch 
ch 
ch 

lx(?)--qu I 
ch 
ch 

Sp--qLl 7,797 
de(?)--qu 7;7,7 

de--do 2,1.5,1.5 

oe--si(b) 5,5,8 

tr--si(b,) 7,7 

15 
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Run 

14 

15 

16 

17 

18 

19 

20 

21 

Protona Multi-b SplittingC 
r--_-----_----____--- h______________________~ plicity decoupled 

Observed change (c.P.s.) -1 rrad:,ated 

H-F, C-9, -6.95 

H-L, C-11, -7.8 

H-F, C-3, 6.62 

H-L, C-5, -7.6 

H-F', C-5, -7.1 

H-E, C-4, 6.15 

H-L', C-2, 8.12 

H-M, C-2, 8.43 

-O&-CH(OAc)- 5.05 (H-D) c-10 se--qu(?) 5 

allylic proton 5.05 (H-D) c-10 se--do 5.8 

-O-&!H(Br)- 6.15 (H-E) C-4 se--tr(b) 9 

allylic proton 6.15 (H-E) c-4 se--qu(?) 3 

allylic proton 6.15 (H-E) C-4 se--qu 3 

-Cg(Br)- -7.1 (H-F') c-5 ch 

CH3-W(H)- 6.62 (H-F) C-3 sp--qu 3 

GH3-W(H)- 6.62 (H-F) C-3 sp--qu 7 

Sp:.n Decoupling Results in Benzene (100 MC.) 

(4 

(b) 

Cc) 

"H-G"% referred to the proton in the absorption G and "C-15" to 
number of the carbon to which the proton is attached. 

Abbr.: "de" means decade; "set' sextet; "do" doublet; "si" singlet; 
"tr" triplet; "ch" change; "b" broad; "qu" quartet; "sp" septet; "0~" 
octet; I'?" means that the multiplicity is not clear. 

Abbr.: "v.e." means "very small coupling constants". The error limits 
of J is 0.5 c.p.s. 

the coupling ccnstant (JH_c H_A = 15 c.p.s.).'l Furthermore, laurencin 
, 

should contain moieties (VII) and (VIII) from consideration of runs 

(4a,6a), (4b,8u) and 12, and of runs (5a,6b), (5b,7a), (5c.8~). (7b,9a) 

and (7c,8g), respectively. It should be noted that the allylic proton 

(H-F') appearing at the abnormally low field (Z 6.8) is located on the 

carbon between C-Br and the cis double bond. - The studies in benzene (run 

18, FIG. JD and run 19) algo supported the disposition of this proton. 

On irradiation of resonance pattern around 't 6.6 (H-F), both the protons 

H-D and H-E we:?e decoupled (runs 6a and 6b), eliminating the possibility of 

the partial structure (VI). This was well confirmed by the experiments 
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in benzene (runs 14 and 16). Hence, VII and VIII should be connected 

through the ether oxygen to give the following sequental order (IX). 

-C&2-C(H-A)=C(H-C)-CrC(H-G) ----- VI 
(a) 

-C(H-B)=C(H-B)-CH(E,F')-C(H-E)(Br)-C(H-F)-O-F(H-F)-C(H-D)(OAc)-G~- 

,________(cisr_________________1-_, c____._____________& 

VII VIII 
~~~~_~__~~~--~~--~--~~--_-----~J 

IX 

Irradiation of resonance peak centered at z 4.1 (H-B) not only led 

to change of the signals centered at T 7.6 (run 9b) but also around 

It 7.6 (run 9c, FIG. 2D), and the same was observed when the peak around 

7 6.6 (3-F) was irradiated (run 6f, FIG. 2C). The proton in question whose 

signal appears around Z 7.8, which is named H-L", is not coupled to the 

protons H-D (FIG. 2B), H-E and H-C. Thus, a moiety (X) should be present 

in laurencin and, therefore, the methylene group adjacent tobthe trans 

-0-F(H-F)-Cg(H-L1)-C(H-B)=C(H-B)-GII(-Fl)- ___-_ X 

(&!) 

double bond must be the same as that adjacent to C-OAc (Cg2 in VI and VIII).8 

Examination of runs lOa, lob and 13 indicates that ths ethyl group 

is combined with one of the carbons adjacent to the ether oxygen. The 

decoupling studies in benzene (FIG. 3) have revealed that the carbon in 

question is that adjacent to C-Br; the absorption due to two protons 

(H-F) on C-O, which appeared as a confused multiplet around 'il 6.6 in 

chloroform, was divided into the two parts in the spectrum in benzene. 

The proton, which appeared as a clearly resolved septet centered at 7 6.62, 

was coupled not only to the proton H-E on C-Br (run 16, FIG. 3B), but 

also to the two protons H-L' and H-M adjacent tothe methyl group (runs 
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FIG. 2 

The Decoupled Spectra of Laurencin fCDCl.3, 100 MC.) 
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FIG. 3 

The Decoupled Spectra of Laurencin.(C6H6, 100 MC.) 
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20 and 21, FIG. 3C and 3E), confirming the presence of unit (XI). Combi- 

-C(H-E)(Br)-C(H-F)-O- 
_____ XI 

C(H-M)(H-L')-CH3 

nation of the partial structures (VI), (IX), (X) and (XI) has now established 

the whole structure (I).' Studies on the stereochemistry are in progress. 
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phenylhydrazone, m.p. 148-149'. 
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Homogenity of each compound was always checked by gas chromatography 
and by thin-layer chromatography. 

L. 1. Jaclcnan, "Ap@ication of NMR Spectroscopy in Organic Chemistry", 
Pergamon Press, New York, 1959, p. 85. 

The possibility of the structure containing a nine-membered ring 
instead of I would not be completely eliminated. The synthetic proof 
of IV is now in progress. 

The mass spectrum explains the structure (I) well, and will be 
discussed in the detailed paper. 


