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An investigation of constituents from Laurencia glandulifera,

Kﬁtzing,2 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 ﬁiIEB +70:2° (in chloroform),
was obtained in 0.035% yield by chromatographic purificatior of the neutral
fraction from methanol extracts, and was analyzed for 017H2303Br (Found:

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 terminal

Nujol

methine ( Y
max

3285 and 2100 cm'l), an acetoxyl (1735 and 1230 cm‘l)
and an ether group (1168 and 1080 cm_l), and trang and cis double bonds
(3040, 950 and 750 cm_l); and the ultraviolet spectrum (in ethanol),

Apay 224 mp (& 16,400) and ;Linf 232 mp (£ 11,000), showed the

1.
presence of a conjugated diene or enyne. The N.M.R. spectrum3 (FIG. 1)
indicated the presence of four olefinic protons (the absorptions 4, 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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the decouplirg study (TABLE runs 6¢ and 6d, FIG. 2C).

Laurencin consumed 4 moles of hydrogen over platinum in ethyl
acetate to yield octahydrolaurencin (II) o (Found: C, 56.%8;
H, 8.67), 0il’; U.V. only end absorption, ¢ 710 at 220 m; I.R. Y i;lzm
1735, 1189 and 1075 cm_l. While the N.M.R. spectrum shows absorptions
at ¢ 5.21, 6.13 and 8.02 which are comparable with D, E and K, the signals
due to olefinic protons and the absorption G disappear, confirming that G
is due to acetylenic proton. Furthermore, a complex multiplet centered
at T 6.5 comparable with F accounts for only two protons, which will be
discussed later. On mild hydrolysis with methanolic potassium hydroxide,
I gave deacetyllaurencin (III) € gH, 0,87 (Found: C, 57.38; H, 6.75),

film

2il, I.R. Y ax 3530 and 3420 cm_l, which was reconverted to the

«riginal estesr (I) in good yield by treatment with acetic anhydride and
pyridine. The N.M.R. spectrum indicates almost the same as that of I,

but the absorptions D and X are replaced by a sextet (1H) centered at

T 6.17 and a sharp singlet (1H) at 7 7.77 (hydroxyl proton), respective—
ly. Thus D is assigned as signal due to proton on the carbon (c-0ac)

to which the acetoxyl group is attached.

Reduction of II with lithium aluminum hydride afforded a debromo
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alcohol 015H3002 (Found: C, 74.18; H, 12.70), oil, which was converted
to the corresponding acetate (IV) 0171{3203 (Found: G, 71.58; H, 11.42),

1

0il, I.R.V fi““ 1740 cx™l. The N.M.R. spectrum of IV exhibits almost

max
the same as that of II except the absence of the signal corresponding to
that at 7 6.13 of II, Hence, the absorption E is attributed to the proton
on the carbon {C-Br) to which the bromine atom is attached. In addition,
a broad multiplet centered at T 6.6 comparable with F involves only two
protons as in the case of II. These facts indicate that one of three
protons in P has to be a proton (allylic proton) on the carbon adjacent

to double bond, which appears as a multiplet (Ff) at T ~6.8 in F, and

the other two protons to be those on carbons (C~0) 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 in the ethyl 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 -cge-(c=c)

-C=CH
trans and ¢is double bonds, 2 -CH=CH-
C17Has03BT = > CH-0-COCH,
>CH-Br (¢)
>CH-0-CH< or -ch-oEg;(c)
c
‘CEQ'CE3
v v

The spin decoupling experiments (TABLE) have now deduced the whole
structure. Tre presence of partial structure (VI) is confirmed by the
examination of runs (1,2a), (2b,3a), 11 and (3b,8a); the double bond

conjugated with the triple bond was determined to be trans-oriented by
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Run

10a

11
12

13

TABLE
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Spin Decoupling Results in Deuterochloroform (100 Me.)

Proton® ()
Al

r ™
Irradiated Observed
H-G, C-15, 7.17 -CsCH 4.48 (E-C) ©-13
H-C, C-13, 4.48 -CH=CH- 7.17 (H-G) C=-15
(trans) 3.85 (H-4 c-12
~7.6 (H-L
H-A, C-12, 3.85 -CH=CH- 4.48 (8-C) €-13
(trans) ~7.6 (H-L)
H-D, C-10, 5.02 -CH(OAc)- ~6.6 (H-F)
~7.6 (H-L)
H-E, C-4, 5.93 -CH(Br)- ~6.6 (H-F)
’ ~6.8 {H-F') C-5
~7.6 (H-L)
H-F, C-3 ~6.6 >CH-O-CH< 5.02 (H—Dg c-10
and 5.93 (H-E C-4
c-9 8.03 (H-L!') ¢-2
8.44 (H-M) C-2
~7.6 (H-L)
~7.8 (H-L") C-8
H-F!,C-5, ~6.8 allylic 5.93 (H-E) C-4
proton ~4.1 (H-B)
~7.6 (H-L)
H-L, C-5, ~7.6 allylic 3.85 (H-A) C-12
c-8 proton 4,48 (H-C) C-13
and 5.93 (H-E) C-4
c-11, 5.02 (H—Di c-10
~4.1 (H-B
~6.6 (H-F)
~6.8 (H-F') C-5
H-B, C-6 ~4.1  -CH=CH- ~6.8 (H-F'} C-5
and (cis ~7.6 (H-L)
c-7, ~7.8 (H-L")
H-N, C-1, 9.02 -cne-ch 8.44 (H-M) (C-2
8.03 (H-L') C-2
H-&, 7.17 and H-L, =~7.6 4.48 (11-C) C€-13
H-F, ~6.6 and H-L, ~7.6 5.02 (H-D) ¢-10
H-M, 8.44 and H-L', 8.0  9.02 (#-n) o©-1

Multi-®
plicity
change

Splitting®
decoupled
(c.p.s.)

de~-se 2
do--si 2
se--tr 15

ch v.S.

de--si(b)
ch

15

eh(?)
ch

ch
ch
ch

se--qu
se~-tr(b)
de(?)--se(?)
sp--se

ch

ch

~_NWwWowu

o
<

]

]
el
=1
—
3
~
A )

sp--qu 7,7,7
de(?)=—qu  7,7,7

de--do 2,1.5,1.5

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

tr--si(b) 7,7
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Sp:n Decoupling Results in Benzene (100 Me. )

Run Proton®(7 ) Multi- Splitting®
I A - plicity decoupled
Irradiated Observed change (ec.p.s.)

14 EH-F, -9, ~6.95 -0-CH~CH(OAc)-  5.05 (H-D) C-10 se--qu(?) 5

15 B-1, C-11, ~7.8 allylic proton  5.05 (H-D) C€-10 se--do 5,8

16 B-F, C-3, 6.62 -0-Ug-ea(Br)-  6.15 (H-E) C-4 se—-tr(b) 9

17 H-L, C-5, ~7.6 allylic proton 6.15 (H-B) C-4 se——qu(?) 3

18 H-Ft, C-5, ~7.1 allylic proton 6.15 (H-E) C-4  se--qu 3

19 E-E, C-4, 6.15  -CH(Br)- ~7.1 (B-F') C-5 ch

20 H-L', C-2, 8.12 033-03(3)- 6.62 (E-F) C-3 sp--qu 3

21 H-M, C-2, 8.43 enj-cg(ﬁ)- 6.62 (H-F) C-3 sp--qu 7

(a) "B-G" 'is referred to the proton in the absorption G and "C-15" to
number of the carbon to which the proton is attached.

(b) Abbr.: "de" means decade; "se" sextet; "do" doublet; "si" singlet;
"tr" triplet; "ch" change; "b" broad; "qu" quartet; "sp" septet; "oc"
octet; "?" means that the multiplicity is not clear.

(e¢) abbr.: "™v.s." means "very small coupling constants". The error limits
of J is 0.% c.p.s.

the coupling ccnstant (J = 15 c.p.s.).7 Furthermore, laurencin

H-C,H-A
should contain moieties (VII) and (VIII) from consideration of runs
(4a,68), (4v,84) and 12, and of runs (5a,6b), (5b,7a), {5¢,8¢), (7v,9a)
and (7c¢,8g), respectively. It should be noted that the allylic proton
(H-F!) appearing at the abnormally low field (¢ 6.8) is located on the
carbon between C-Br and the cis double bond. The studies in benzene (run
18, FIG. 3D 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 were decoupled (runs 6a and 6b), eliminating the possibility of

the partial structure (V'). 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).

-CgQ—C(H-A)=C(H-C)—C!C(H-G) ----- Vi
trans

-c(H-B)=c(H-B)-CH(H=F-)-c(H—E)(Br)-g(H-F)-o—g(H-F)-c(H-D)(OAc)-cge—

N cis P S

VII VI
\ 7

IX

Irradiation of resonance peak centered at T 4.1 (H-B) not only led
to change of the signals centered at T 7.6 (run 9b) but also around
- 7.8 (run 9c, FIG. 2D), and the same was observed when the peak around
< 6.6 (H-F) was irradiated (run 6f, FIG. 2C). The proton in question whose
signal appears around T 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 to.the trans

-0-C(H-F)-CH(H-L")-C(H~B)=C(E-B)~CH(E-F')~ —-mmv b4

cis

double bond must be the same as that adjacent to C-0OAc (Cli__2 in VI and VIII).8

Examination of runs 10a, 10b and 13 indicates that the 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-0, which appeared as & confused multiplet around 7 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 © 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



1098

No.16

FIG. 2
The Decoupled Spectra of Laurencin (cml.j, 100 Me.)

I Az Laurencin
+ B: Run 4b
C: Runs 6c, &4, 6f
D: Run Q¢

~T7.6 ~T7.8 8.04 8.44 T

FIG. 3
The Decoupled Spectra of Laurencin,(C6H6, 100 Mec.)

D E
A: Laurencin
B: Run 16
/ C: Run 20
D: Run 18
...... Vo .l . EiRmoa

6.15 6.62 ~6.95 ~T.1 T.3% ¢
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20 and 21, FIG. 3C and 3E), confirming the presence of unit (XI). Combi-
-C(H-B)(Br)-C(H-F)-0-
———ee XI

3
nation of the partial structures (VI), (IX), (X) and (XI) has now established

¢(H-M) (H-L' )-CH

the whole structure (I).9 Studies on the stereochemistry are in progress.
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