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Abstrac-Laurcatin and isolaunatin, new bromo compounds isolated from Lorrrencia nipponico Yamada, 
arc shown to possess st~cturcs I and II, respectively. 

Two new bromo compounds, designated laumatin and isolaureatin, have been 
isolated from L. ~ip~nica Yamada (Japanese name “Urasoxo”; Rhodomelaccae) 
along with laurerq2 which has been isolated from L. gtmrdufifera Kiitxing. In the 
preliminary communications, 3*4 laureatin and isolaureatin have been shown to 
possess structures I and II, respectively. The present paper deals with the details of 
the isolation and structural elucidation of these compounds. 

A neutral fraction of the methanol extracts of the seaweed’ was chromatographed 
on sttutdard alumina. Fractions eluted with n-hexane-benzene (1 :2) were extensively 
rechromatographed on silica gel to give crystals, which were recrystallized from 
methanol to yield laureatin (~7%) and isolaureatin (025%) as colourless needles 
and monoclinics, respectively. 

Structure of faureutin 
Laureatin (I), C1SH2002Br2 (M+ 394, 392,390), tap. 82-834 [a$, + 9@, shows 

in its UV [la, 223 mu (e 12,800), A,, 229 mu (e 10,400)] and IR spectra [vz 3300, 
2100,1140,1086,1045,975 and 965 cm- ’ ; y”,: 758 cm- ‘1 that I is an ether having a 
conjugated enyne or diene group and contains neither OH nor M function. The 
NMR spectrum and the spin decoupling study (Fig 1) support these findings and 
provide additional information on the structure. A one-proton sextet (J = 11,7,7 Hz) 
centered at T 3.97 (A)* and a one-proton finely splitted doublet (J = 11 Hz) at T 4*47 
(B) are ascribed to cis olefkric protonst A signal due to an acetylenic proton appears 
as a doublet (J = 2 Hz) at T 694 (I). Irradiation at z 694 collapses the finely splitted 
doublet at r 4.47 (B) to a broad doublet (J = 11 Hz); conversely, by irradiation at 
z 4.47, the doublet at r 6.94 (I) is simplified to a sharp singlet. Thus, the cis double 
bond is conjugated to the terminal triple bond. 

In the higher magnetic field in the spectrum of I there are a couple of 3-proton 
multiplets centered at r ca 72 (J) and ca 75 (K), two overlapped one-proton multi- 
plets at r ca 8.1 (L,) and ca. 8.3 (L2) as wtll as a sharp triplet (J = 7, 7 Hz) at r 893 

* “A” refers to the signal A in the NMR spectrum (Fig. 1). 
< From the coupling of I I Hz, geometry of tbc double bond could not definitely be determined. Ho& 

ever, geometrical isomer of laurcatin with couplisg of 16 Hz has recently been isolated from the same 
source6 and, therefore the double bond of I proved to be cLr. 
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FIG. 1 NMR spectrum of laureatin (I) and its spin decoupling spectra (100 MHz). 

(M). Irradiation at r 8.93 decouples the signals (I.,) and (L& to broad singlets, res- 
pectively, indicating that these signals (I.,, Lz and M) are assignable to the methylene 
and Me protons of an Et group and, moreover, the methylene protons are magneti- 
cally nonequivalent to each other. The sextet (A) is changed to a broad doublet 
(J = 11 Hz) by irradiation at r 7.2 (J); the olefmic proton H-A* is, therefore, coupled 
to that H-B with splitting of 11 Hz and to H-J with coupling of 7 Hz Thus, at least 
one proton of H-J could be allylic, and this will be discussed later. 

The spectrum also displays absorptions of six protons in the region of T 50 to 65 : 
three one-proton septets at 7 5.12 (C; J = 8, 5.5, 2.5 Hz), 5.46 (D; J = 7*5,6, 1.5 Hz) 
and5*87(F;J = 11,8*5,2*5 Hz), a one-proton broad quartet (J = 5,5,4 Hz) at r 5.62 
(E) and two one-proton multiplets centered at T c-a. 6.2 (G) and 6.35 (H) These ab- 
sorptions might be ascribed to protons on carbons bearing an ether 0 or Br atom. 
The signals (C) and (D) are decoupled to a broad doublet (J = 2.5 I-Ix) and a broad 
singlet, respectively, by irradiation at 7 7.2. On the other hand, the signals (E) and (F) 
are simplified to a broad doublet (.J = 5 Hz) and a broad singlet, respectively, by 
irradiation at 7 7.5. On the basis of the results, laureatin should consist of the following 
units. 

i 

HH 
-CH,-&&tkCH 

-CH,-CH, 

C,lH2001BrI = 2 >CH--O-CH< 

2 <CH-Br 

(C,H,) 

* “H-A” refers to the proton of signal A in the NMR spectrum. 
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TABLB~. SPINDECWPLINGRBSULTSOF ~Rou~~(IIT)(mCCI,.100MHz) 

splitting 
Irradiatal ObUXWd Multiplicity decouple& 

dUUlge (H3 

8.87 (M) C-l 
8.1 (L) C-2 

615(G) C-3 

5.41 (E) C4 

73 (K’) C-5 

5.74 (F) c-6 

4.97 (C) c-7 

71 (J’) c-8 

5.23 (D) C-9 

6.39 (H) C-10 

8.3 (L’) C-11 
8.57 (P) 

-CH,-CH, 
-CH~-CH, 

H" 

H* 

-XXI-- 

H' 

H* 

-CH,- 

H+ 

H* 

-CH2-- 

-CH,- 

8.1 (L) 
8.87 (M) 
615 (G) 
8.1 (L) 
5-41 Q 
615 (G) 
7.3 (K3 
541 (E) 
5,74 (F) 
7.3 (K’) 
497 (C) 
5.74 (F) 
7.1 (J‘) 
497 (c) 
5.23 (D) 
7-l (J’) 
639 (H) 
5.23 (D) 
8.3 (L’) 
639 (H) 
9Q5 (N) 

(ch) 7 
t-s 797 
qi -+ t 144 
(ch) 144 
q(br)+YlM 5 
qi + 4 5 
m+d(br) 594 
q@r) + d 5.4 
sp -. d 11.8.5 
m+ds 11.85 
sp + t(br) 2.5 
sp --, t(br) 2.5 
(ch) 8.5.5 
sp+d 8, 55 
sp’s(br) 7.5.6 
m-r& 7.5,6 
SP -+ t (br) 1.5 

sp + t(br) 1.5 
(cb) 7.5,6 
SP -. s(br) 7.5,6 
t(br)+s 6.6 

. Abbr.: “ch” means change; ‘t” triplet; “s” singlet; “ql” quintet; “q” quartet; “br” broad; “m” 
multiplet ; “sp” septet ; “ds” doublets. 

* TbeerrorlimitsofJis *@5Hz 
’ H* refers to the proton on carbon bearing Fir or ether 0 atom 

of quartets (J = 11,5 Hz and .I = 8*5,4 Hz) and is changed by irradiation at z 5.41 
Q to an overlapped pair of doublets (J = 11 and 85 Hz) ; thus each of two protons 
H-K is coupled to H-E with 5 and 4 Hz On irradiation at T 7.3 (K’), both the signals 
(E) and (F) are collapsed to doublets (J = 5 and 2.5 H& respectively). The proton 
H-F, on the other hand, is split (J = 2.5 Hz) by H-C, which is also coupled to H-J’. 
Like (K’), the signal (I’) consists of a set of quartets (J = 8, 7.5 and J = 6, 5.5 Hz) 
and is simplified to an overlapped pair of doublets (J = 75 and 6 Hz) by irradiation 
at z 4.97 (C). Each of two protons H-J’ is also split (J = 7.5 and 6 Hz) by one proton 
H-D, and the latter is coupled (.I = 1.5 Hz) to a single additional proton H-H, 
besides being split by H-J’. Furthermore, irradiation at T 8.57 (P) collapses the broad 
triplet (N) to a singlet, showing the signal (N) is attributed to the Me of the alkyl 

group. 
On the basis of the above results, III should consist of a straight C chain and two 

Br atoms and two ether 0 atoms should be attached to only the following six carbons 
in the molecule: C-3, C-4, C-6, C-7, C-9 and C-10 (I&). 

In order to determine the positions of the Br and the ether 0 atoms in the whole 
structure, the following experiments were carried out. (i) On treatment with Zn and 
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acetic acid and then with dil alkali, III gave an unsaturated glycol (IV), C,,H2s0, 
(M+ 240), oil, v 3400,1130,1062, %9 cm-i. In the NMR spectrum of IV, two multi- 
plets centered at r 661(2H) and at r 454 (4H) are ascribed to the protons on carbon 
atom bearing OH group and oleftic protons, respectively. Acetylation of IV afforded 
the corresponding diacetate (V), Ci9HJ,0b (M+ 324), and the NMR spectrum of 
this acetate exhibits a broad peak centered at T 7.28 (2H), which is ascribed to doubly 
alIyIic methylene protons,’ and signals at r 76 to g2 (4H; allylic protonsA ca. 51 
(2H ; > CH-OAc) and 797 (6H ; -OCOCH,). Hydrogenation of IV over F’tO,- 
catalyst in ethanol gave the saturated glycol (VI), C,,H,20, (M+ 244), mp. 54-55”, 
[a]u - 25.4”. The structure of VI was deduced from the mass spectrum of its acetonide 

RO H 

I I 
CH,-CH,~H~H-CH,-CH~H~H*~~CH),CH, 

IV:R=H 
V:R=Ac 

I I 
H OR 

HO H HO H 

CH 3 (CHA -&CH ) CH 

‘II 14’ 
H OH 

VI XI 

WA Cab - 353 and confirmed by comparison with a sample (VII’) derived from 
laumncin (VIII)” as described later. The mass spectrum of VII shows characteristic 
peaks at m/e 269, 227, 213, 171 and 59, which are attributed to the fragment ions 
shown in the following : 

l Signals of the corresponding proton in the NMR spastrum. 



171 213 

CH,(CH,),~H-~~(CH,).CH, _CH, &H,,-_FH--$--C,H,, 

H%:H 3 3 
1 

m/e269 

(CH,&H 

m/e 59 

I -cH,=c=o 

C,H,rC 7 + H-C,%, 

H 
m/e221 

These data are only consistent with the structure IV for the unsaturated glycol. The 
alternative formula (IV’) is excluded by the NMR data of its acetate; i.e., if the relevant 
compound is represented by IV’, which must contain eight allylic protons, the NMR 
spectrum of its acetate is not in accord with the observed. 

CH,~H,~H=CH~H,~H~H~H*~H~H~CH2)*CH, IV 

I I 
OH OH 

On the other hand, octahydrolaurencin (IX)* was treated in the same manner as 
III (Zn-AcOH, OH- and HJPtO,), yielding a saturated glycol (VI’), m.p. 54-W, 
[a& + 255”, which was further transformed to its acetonide (VII’), [a]n + 34.5”. 
The IR (in Chf), NMR and mass spectra of VI’ and VII’ are superimposable over those 
of VI and VII, respectively, while their optical rotations are opposite each other. 
Thus, VI is an optical antipode of VI’, whose structure has been established unam- 
biguously. Since the absolute contiguration of both C-9 and C-10 in laurencin (VIII) 

He-C=CH 
VIII 

IX:X=Br,R=Ac 
XII:X=Br,R=H 
Y111. X = R = H 

Zn/AcOH H,G'tO, ‘i’ P” 
IX - 

OH- 
CH,(CH,),-~-f‘-(CH,).CH, 

OH H 

7’ 
4 

CH,(CH,),--CH~H-(CH,),CH, 

0 6 

HCxCH 3 .I 
VII' 
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has been established to be R, those of the corresponding carbons in I must be S 
configuration. Considering the structure of the unsaturated glycol (IV), two Br 
atoms in III can not be located to the vicinal carbons and the compound III must, 
therefore, be formulated as III, or III,. 

IIE 

(ii) Reduction of III with Ra-Ni in alkaline ethanol afforded two major products. 
One was hexahydrobisdebromolaureatin 0, CisH3s02 (M+ 240), oil, the IR spec- 
trum of which shows the presence of oxido group(s) (v 1152,1061,1040 and 955 cm- I). 
The other was a hydroxy ether (XI), CIsH3eOz (l&I+ 242), oil, whose IR spectrum 
exhibits the absorptions due to an OH and oxido groups (v 3460,1132,1082 and 1060 
cm-‘). The mass spectra of III and X (Fig 3) reveal the presence of groups 
CH&L!Hz-CHBr- (m/e 277,275 due to M+- C3HsBr) and CHJ--CH,-CH2- 
(m/e 197 due to M+ - C,H,), respectively, while in the spectra of octahydrodeacetyl- 
laurencin (XII) and its debromo derivative (XIII) the peaSs due to M+ - C,H, 
app&ar but no peak due to M+- CJHsBr nor M+ - C,H, is observed. From these 
results, the structure of III is limited to III, or III,. 

i’ CH,-CH2-CH4ZH--CH,-CH ~-&J&H3 III, 

(iii) The NMR spectrum of hexahydrobisdebromolaureatin (X) (Fig 4) exhibits a 
characteristic two-proton multiplet at r ca 7.4 (J’) and four one-proton signals at 
T 528 (C; multiplet), 5.58 (D; septet, J = 75,6, 1.5 Hz), 583 (E; multiplet) and 6.72 
(H; septet, J = 7*5,6,1.5 Ha). In view of their splittings as well as chemical shifts, it 
would be reasonable to assign the latter four signals to those corresponding to (C), 
(D), (E) and (H), respectively, in the spectrum of III. The spin decoupling study (Table 
2) confirm this assignment ; of these four protons only H-D and H-H are coupled 
each other, and H-D is further coupled to protons H-J’, which in turn am also 
split #by a single additional proton H-C. 
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TABLE 2. SPIN DECOUPLING IUBULI’S OF HEXAHYDROBlSDBBROMOLAURE4TlN (x) (IN ccl,, 100 MHZ) 

splitting 
Irradiated ObBCWCd Multiplicity decoupled* 

Change’ (Hz) 

672 (H) C-10 
5.58 (D) C-9 

74 (J’) C-8 

5*29(C) c-7 

>CHaH< 558 (D) SP + v-w 1.5 
>CH-O-CH < 672 (H) SP + t(br) 1.5 

74 (J’) (ch) 7*5,6 
-HC-CH,CH- 5.58 (D) SP + s(br) 1.5,6 

I I 
(0) (0) 5.29 (c) SP + d@r) 8.5.5 

>CH-O-CH < 7.4 (J’) (ch) 8,5*5 

uh See footnotes of Table 1. 

.I. I 

280 260 240 220 200 160 160 140 

Fro. 3 Mass spectra of (A) bexahydrolaureatin (III) and (B) hexahydrobiiebromolaurcatin (X). 
I20 100 80 60 

These data clearly elucidate the afore-mentioned assignment which is summarized 
as follows : 

Br (0) Br (0) (0) (0) 

I I I I I I 
-C3H-C’H-CsH~-C6H-C’H-C~H+Z9H~10H- 

(G) (E) (K) 0 cl (r) (D) (H) 

I 620 562 75 587 5.12 7.2 546 634 
III 615 5.41 7.3 5.74 497 71 5.23 639 
X(Br+H) (8a-) 583. (89-)(80-) 5.29. 7.4 5.58 672 

(’ broad signal) 
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FIG. 5. 

FIG. 6 IR spectra of (A) laureatin (I) in CHCI,, (B) hcxahydrolaureatin (III), (C) hcxahydrobisdebromo- 
laurcatin (X) and (D) hydroxy ether (XI) in film. 
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unsymmetrical stretching in a 4membered cyclic ether.” All these results have 
confinned that III, is the most preferable structure for hexahydrolaureatin. More- 
over, this conclusion is in good accord with the mass spectra of some derivatives 
described below. 

On treatment with refluxing ethanolic KOH, III gave dehydrobromohexahydro- 
laureatin (XIV), CiSH2,02Br @I+ 318, 316), oil, whose IR spectrum displays ab- 
sorption due to a truns-oriented double bond (v 977 cm-‘). When treated with H, 
over 5% Pd-C in acetic acid, XIV afforded more than 6 products (TLC). On the 
other hand, hydrogenolysis of XIV over Pt in acetic acid yielded two products. One 
of them was hexahydromonodebromolaureatin (XV), CiSH2,02Br (M+ 320,318), 
oil, whose IR spectrum shows the presence of oxido group(s) (v 1145,1082,1062,1037 
and 974 cm- ‘), and the other was a hydroxybromo ether (XVI), CISH,,O,Br, m/e 
304,302 (M+-H20), oil, the IR spectrum of which shows the presence of an OH and 
oxido groups (v 3450,1057 and 972 cm-‘). Apparently the unsaturated bromo ether 
(XIV) was formed by the selective dehydrobromination of the side chain Br atom of 
III,” and the compounds XV and XVI are hydrogenation and hydrogenolysis 
products of XIV, respectively. In the mass spectrum of XV, the fragment peaks 

XIV xv XVI 

m/e 277,275 due to M+-&H, and those m/e 249,247 due to M+<sHii appear. 
The NMR spectrum of XVI exhibits the &uacteGtic signals due to the protons on a 
Cmembered cyclic ether at r 5.53, and those of the protons on carbons carrying Br 
and OH at r m and 654, respectively. Moreover, the mass qectrum of XVI reveals 
the presence of groups CH,(CHa,-CHBr- (m/e 157 due to M+-C&Hi,Br; 
m/e 139 due to M+-H20-C6Hi3Br) and CH,(CH&,--CHOH- (m/e 221, 219 
due to M+-CsH130), which am attached to a- and a’-positions of the Cmembered 
cyclic ether. 

It is concluded on the basis of these results that the planar structure of hexahydro- 
laureatin is represented by I& and, therefore, laureatin by I. 

Structure of i.9daweatin 
Isolaureatin (II), C1sH,,02Brz (M+ 394,392,390x m.p. 83-84”, [a]n +4W, shows 

the UV CA-223 mp (s 12,400), &, 229 mp (e 10,3W)] and IR spectra [YE: 3300, 
2150, 1130, 1108 and 1096 cm-i; e 754 cm-l] similar to those of laureatin (I). 
Hence, II is assignable to be a cyclic ether having a conjugated enyne like I. The mass 
speckrum of II also shows fragment ions similar to those of I (Fig 7). The NMR 
spedrum (Fig 8) exhibits the signals due to an acetylenk proton at T 694 (lH, 
doublet, J = 2 I-Ix), two vinylic protons at I 396 (HI, sextet, J = 12,7,7 Hz) and 4.45 
f 1 Hd finely splitted doublet, J = 12 Hz) and Me protons at t 894 (3H, triplet, J = 7, 
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FIG. 7 Mass spxtra of (A) laureatin (I) and (B) isolaureatin 0. 

3.96 4.45 

4 5 6 7 0 9 IO ‘t 

FIG. 8 NMR spectrum of imlaurcatin (II). (100 MHz). 
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7 Hz). In addition, the signals corresponding to 6 protons appear in the region of 
r 5.7 to 6.6, which are ascribed to the protons attached to the carbons carrying the 
Br or ether 0; a one-proton broad triplet (J = 65, 65 Hz) at 7 651, a one-proton 
double triplet at 7 623 and complex, unresolvable four-proton signals at 7 5.7 to 61. 
Thus, II is inferred to be a bicyclic ether having HC.&LC!H=CH-CH~- and 

CH,-CH,-CHBr- groupings and to possess a structure closely related to I. 
Isolaureatin (II) consumed 3 moles of H2 over PtOscatalyst in ethanol to give 

hexahydroisolaureatin (XVII), C,,Hz60,Br, (M+ 400, 398, 3%), oil, whose IR 
spectrum shows the presence of oxido group(s) (v 1140,1120,1092 and 1075 cm-‘). 
The NMR spectrum of XVII exhibits two Me signals at 7 908 (3H, broad triplet) and 
8.93 (3H, triplet, J = 7,7 Hz), a six-proton broad signal at 7 865, eight-proton signals 
in the region of r 7.4 to 85, a one-proton triplet at 7 669 (J = 6.565 Hz), a one-proton 
multiplet centered at 7 ca. 6.2 and four-proton multiplets at 7 5.7 to 6.1. 

Treatment of XVII with Zn in acetic acid afforded the unsaturated glycol (IV), 
CISH2s02, which was then hydrogenated to the corresponding saturated glycol (VI), 
C15H3202. These glycols, IV and VI, and acetonide of VI were identical with those 
obtained from hexahydrolaureatin (III) in all respects. These facts indicate the 
structure of hexahydroisolaureatin must be formulated as III, or III@ 

/ 
XVII: X = Br 

XVIII: X = H 

On the other hand, treatment of XVII with Ra-Ni and alkali yielded hexahydro- 
bisdebromoisolaureatin (XVIII), C,,H,s02 (M+ 240) as a sole product and no 
hydroxy ether was obtained. This result is definitely dilkrent from that of hexahydro- 
laureatin (III), The NMR spectrum of XVIII shows only four one-proton signals in 
the field lower than 7 7.8 ; a broad triplet at 7 673, a broad multiplet at 7 6.21, a broad 
triplet at 7 598 and a broad multipkt at 7 5.77. This spectrum dilfer from that of 
hexahydrobisdebromolaureatin 0, especially in the absence of absorption in the 
region near 7 74. These facts indicate that XVII is not a stereoisomer of III. Moreover, 
the possibility of the alternative structure XVII’ is excluded by the following evidence. 
Treatment with ethanolic KOH effected dehydrobromination of XVII to yield 
dehydrobromohexahydroisolaureatin (XIX), C,,HzSO,Br (M+ 318,316), oil, whose 
IR spectrum shows absorption due to oxido group(s) and a tiadoubk bond (v 
1677,[1145,1127,1097,1064 and 966 cm-‘) In the NMR spectrum ofXIX, the signal 
due td vinylic Me appears at 7 828 (broad doubkt, I = 5 Hz) and that of oletiic 
protons at 7 ca. 45 (2H, multiplet). On hydrogenation over PtO,-catalyst in ethanol 
or a+c acid, XIX afforded hexahydromonodebromoisolaureatin (XX), C,,H2,02Br 
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(M+ 320,318), oil, whose mass spectrum shows the presence of CHJ-CH2-CHz- 
group (m/e 277,275 due to M+-&H,). 

Treatments of XX with Zn in acetic acid and then with acetic anhydride-pyridine 
gave cis-unsaturated acetoxy cyclic ether (XXI),‘” C1,HJ003 (M+ 282), oil; the IR 
spectrum shows the presence of AcO, cisdouble bond and oxido group (v 1745.1240, 
1130,1082,1064,1045,1024 and 768 cm- I). The NMR spectrum of XXI exhibits the 
signals due to olelinic protons at s 4.18 (2I-L multiplet), allylic protons at r 7.1 to 8.2 
(4H, multiplet), protons on carbons bearing ether 0 atom at T 622 (H-I, sextet, 
J = 6, 6, 2 Hz) and 6.06 (H-I, multiplet) and on carbon carrying an AcO group at 
7 4.97 (lH, octet, .I = 8,4,2 Hz). cis-Double bond was further confirmed by a spin 
decoupling experiment, the multiplet due to the olefmic protons at r 4.18 is changed to 

Cm 0 C,“,, 
(2% 

X 
III 

Ra-Ni , 

EtOH 

CR 

H AGV’Y 

0 GH 1, 
\C,H, 

XI 

xx 

I (1) Zn-AcOH 
(2) AGO/R 

/ 

0 

OAc 

0 C,HII 

C,H, 

XXI 

I 
“JPQ 

0 

OAc 

0 ClHll 
C,H, 

XXII 

a narrower multiplet (half width 12 I-Iz)14 on irradiation at T 7.8 (allylic protons). 
These spectral data support the structure XXI for the unsaturated acetoxy ether. 
Hydrogenation of XXI afforded the corresponding saturated acetoxy ether (XXII), 
Ci,H3203 (M+ 284), oil, which has been found to be identical with the specimen 
prepared by acetylation of the hydroxy ether XI obtained from hexahydrolaureatin 
(III), by comparison of their IR, NMR and mass spectra Hence, it is concluded that 
hexahydroisolaureatin is represented by XVIL 

Moreover, this conclusion is in accord with the mass spectra of the derivatives 
described below. On treatment with Hz over 5% Pd-C in acetic acid, dehydrobromo- 
hexahydroisolaureatin (XIX) gave two products, hexahydromonodebromoisolaur- 
eatin (XX) and a hydroxybromo ether (XXIII), C,,H2,02Br (M+ 322,320), oil. The 
IR spectrum of the latter shows absorption of tetrahydrofuran ring (v 1075). This 
hydroxybromo ether (XXIII) was further acetylated to the corresponding acetate 
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(XXIV), Ci7H3i03Br (M+ 364, 362). The NMR spectrum of XXIV exhibits four 
one-proton signals in the region of z 653 to 5.14; two signals centered at z 653 and 
614 are attributed to the protons on carbons bearing ether 0, and the signals at 
T 567 and 5.14 are ascribed to the protons on carbons carrying Br atom and AcO 
group, respectively. 

XXHI: R = H 
XXIV: R = AC 

OR 
XXV:R=H 

XXVI:R =Ac 

Reduction of XXIII with Ra-Ni and alkali yielded a hydroxy ether (XXV), 
C1sHs002 (M+ 2421, which was converted into the corresponclmg acetate @XVI), 
C17H3203 (M+ 284). The mass spectra of both XXIII and XXV exhibit the fragment 
peaks due to M+--C,H1, and to M+---C6Hi30, and those of XXIV and XXVI 
reveal the peaks due to M+--C,H,i and to M+-C8HiJ02, which are fully consistent 
with the proposed structures. Treatment of XXIV with zinc-acetic acid followed by 
acetylation gave an unsaturated glycol diacetate XXVII, Ci9HS404 (M+ 326), 
[a&, - 14”. All the results mentioned above establish that hexahydroisolaureatin is 
formulated as XVII and, therefore, isolaureatin as II. 

Stereochemistry 
It has already been discussed that the two asymmetric centers C-9 and C-10 of 

laureatiu (I) and isolaureatin (II) have S configuration. Now, the stereochemistry of 
the remaining four asymmetric centers, C-3, C-4, C-6 and C-7, will be discussed 

On treatment with Zn in refluxing acetic acid for 1 hr and then with acetic an- 
hydride-pyridine, hexahydromonodebromolaureatin (XV) gave smoothly a cis- 
unsaturated acetoxy ether XXI as a sole product, while hexabydromonodebromoiso- 
laureatin (XX) afforded the same acetoxy ether @Xl) together with two other products 
after 37 hr. This type of debromination reaction in the 1,Zhaloether is considered to 
proceed through E2 mechanism, in which trans elimination occurs. According to the 
Dreiding model of XV, many convertible ~nfo~ations are possible and, therefore, 
XV would readily take a conformation with Br and ether 0 atoms oriented 1,2- 
diaxial leading to the formation of cis-unsaturated hydroxy cyclic ether. Furthermore, 
in the NMR spectrum of III, the coupling constant (25 Hx) between protons H-F 
and H-C on the carbons in question gives the dihedral angle of about 60“, which 
supports the afore-mentioned conformation. Accordingly, each center C-6 and C-7 
woulkl reasonably be assigned as R configuration, because the hydrogens at C-7 and 
C-9 YouId be oriented cis each other. 

3E 
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In the NMR spectra of I, III and XV, the signal of H-E (on C-4) appears in con- 
siderably low field as that of proton on carbon carrying ether 0 atom. This downfield 
shift is easily explicable, since H-E is situated close to the 0 atom of the oxetane 
ring. The a-configuration is thus assigned to H-E and, therefore, C-4 has R con- 
figuration. 

Relative relationship concerning C-3 and C-4 will be proposed from a biogenetical 
point of view; it is presumed that laureatin (I), isolaureatin (II) and laurencin (VIII) 
would be formed from the same precursor, hexadeca_4,7,10,1Ztetraenoic acid,4* Is 
oia a similar biogenetical pathway, at least concerning C-3 and C4 and, therefore, 
sterical relationship of the two adjacent asymmetric centers in I might probably be 
the same as that of laurencin, whose absolute configuration has been established by 
the chemical” and crystallographic methods. Is Consequently, S configuration would 
be assigned to C-3 in I. These considerations have now realized the absolute con- 
figuration Ia for laureatin. 

Similarly, in isolaureatin (II) the two relative relationships concerning C-3 and C-4 
as well as C-6 and C-7 are presumed to be erythro and threo, respectively. The asym- 
metric carbons C-3 and C-4 would, therefore, be assigned as S and R, respectively, as 
shown in the case of I. The asymmetric center C-6 would be assigned as S because the 
center C-9 has been established as S configuration as mentioned above. Thus, the 
center C-7 would also be inferred to be S, in view of the relative configuration (three) 

of C-6 and C-7. Consequently, the stereostructure IIa is proposed for isolaureatin. 

Br 

‘C=CH 
cH=cH 

‘C=CH 
Br -C-H Br-C-H 

I 
CHdH, CH,-CH, 

la Ha 

EXPERIMENTAL 

All the m.ps are uncorrected. The UV and IR spectra were measured using a Hitachi spectrophotometcr 
and a Nippon-Bunko IR-S spectrophotometer, respectively. Tbe NMR measurements were performed in 
Ccl, on a Japan Electron Optics 60 MHz or Varian 100 MHz spectrometer using TMS as internal reference. 
Tbe NMR spectra were analyzed at first orda approximation 

Isolat&m oj luureatin (I) md isoknuearin (II) Air-dried seaweed (12 kg), collected at Hakodate Bay in 
June, was extracted with MeOH and the soln concentrated &I wc1(0. The residue was percolated with ether 
and the ether soh was shaken with % KOH and then with 1N Ha to remove acidic and basic components. 
A&r evaporation of the solvent, a neutral, dark brown oil (70 g) was obtained and chromatographed on 
standard alumina to give laurene,’ an unidentified bromo ketone, laureatin, isolaureatin, laurenisol,‘6 and 
sterola From the fractions eluted with n-hexanq a mixture of hydrocarbons was obtained and purified by 

preparative GLC to yield laurene @Ol%). Fractions eluted with n-hexane-benzene (1:2) were extensively 

rechromatographed on silica gel to give crude laureatin and isolaureatin as colorless crystals Recrystaliza- 
tion from MeOH afForded laureatin as colorless needlea (8 s) and isolaureatin as monoclinics (3 g) 

Laureatin (I); m.p. 82-839 [a& +%” (c, 200; CCl,); UV, ay 223 rnp (E 12.8001 iinn 229 mp (e 10.400): 
IR, ~2:: 3300.2100, 1140, 1086, 1045,975 and 965 cm-‘, #-F 758 cm-‘; NMR, z 8.93 (3H. f I = 7, J Hz), 
ca. 8.3 (1H. ml, ca. 8.15 (lH, m). ca. 7.5 (3H. m). ca. 7.2 (3H. m), 6.95 (LH, d, J = 2 Hz). 6.35 (1H. ml ca. 
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62 (lH, mj 5.87 (lH, sp, J = 11. 8.5, 2.5 Hz), 562 (lH, br. q. J = 5, 5.4 HZ), 546 (HI, sp. J = 7.5, 6, 1.5 
Hz), 512 (lH, sp, J = 8, 5.5, 25 Hz), 4.47 (lH, fm splitted d, J = 11 Hz), 397 (lH, sx, J = II, 7, 7 Ha); 
mass spectrum, m/e 394,392,390 (M+), 329, 327, 325 (7) 313,311 (3), 271,269 (6h247.245 (90) 229,227 
(40), 187, 185 (60), 179, 177 (70x 165 (100), 147 (90), 119 (80x 107 (75), 93 (65). (Found: c, 4593; H, 516. 
C H 0 Br, requires: C 4592; II, 5.14%). II 20 2 

Isdoureatin (II), lap. 8M, [ah, +W (c. 200; CCIA UV, 1E 223 mp (s 12,400), &,,, 229 mu (e 
10,300); IB, vzf330Q 2150,1130,1108 and 1096 cm-‘, e 754 cm-‘; NMB, T 894 (3H, f J = 7,7 Hz), 
ca 8.3-70 (8H, m), 694 (MI, d, J = 2 Hz), 651 (lH, br. t, J = 65, 6.5 Hz1 6.23 (lH, dtb 61-5.7 (4H, ms), 
4~45(1H,fmasplittedd,J=12Hz),3~%(lH,sx,J= 127,7Hz);massspectrum,m/e394392,390(M’), 
329,327,325 (7), 313,311 (17), 271,269 (4), 247,245 (lOO), 229,227 (27), 187,185 (4OA 179,177 (64), 165 (90). 
147 (B5), 119 (63), 107 (58X 93 (56) (Found: C, 4566; II, 591. C,,H,,OsBr, requires: C, 45.92; II, 5.14%). 

Hexuhydrohreatin (III) Tlx hydrogenation of I (1 g) was performed in EtOH (60 ml) over Adams’ 
catalyst, and ca 3 moles of Hs wert absorbal after 2 hr. After removal of the catalyst and the solvent, 
residual oil was purified by column chromatography on silica geI to gin III (1415 g) as colorless oil; 
[a&, +32T’ (c, 2a; CC&); II& fl& 1144, 1078, 10% 975 and 965 cm-‘; NMB, r 9+5 (3& br. t, J = 6, 
6 Hz), 887 (3H, t, J = 7. 7 Hz), 8.57 (6H, br.), ca 8.3 (ZH, br. mj ca 8.1 (ZH, br. m), ca 7.3 (ZH, mj ca 7.1 
(2H, m), 6.39 (lH, SR J = 7.5, 6 1.5 Hz), 6.15 (lH, qi, J = 10, 5, 4 Hz), 5.74 (lH, SB J = 11, 8.5, 25 Ha), 
5.41 (lH, q, J = 5, 5, 4 Hz), 5.23 (HI, so J = 7.5, 6, 1.5 Hxj 497 (lH, SB J = I!, 5.5, 25 Hz); mass, m/e 
4OQ 8983% (M+j 319,317 (35j 318 316 (37j 301.299.297 (1oOj 277.275 (Soj 265,263 (42j 237 (63j 195 
(64j 149 (59j (Found: C 4508; II, 666 CIsH1s02Br2 requires: C, 4520; H, 658%). 

Unsaturated (~1~~01 (IV). To a soln of III (300 mg) in glacial acetic acid (10 ml) was added Zndusr(400 mg) 
and the mixture was refhrxed for 3 hr. After king cooled, the soln was filtered and tk filtrate was evaporated 
&I uacuo. To the residual oil was addal 5% KOH-McOH (10 ml) and tkn tk mixture was allowad to stand 
at room temp overnight Aha addition of water and removal ol most of MeOH in oacno tk residue was 
extracted with ether. The ether extracts were washed with water, dried ova Na,SO, and evaporated.sIbe 
oily substance thus obtained was purified by column chromatography on silica gd to give IV (2U2 mg) 
as colorless oil; [uJ, -6” (c,.2a; CC&); IR, v!,” 3400, 11% 1062,969 cm-i; NMR, T 907 (3H, br. tj 
991 @II, t, J = 7,7 Hz), 8.2-75 (49 m j ca 7.2 (29 mj ca 6.61 (2H, mj ca 454 (SH, m); mass, m/e 240 

(C1sgLlO3. 
D&eta& (Vj Acetylation d IV (50 mg) was carriai out with AC@Py in tk usual manner. The oily 

prodrct thus obtained was purified by column chromatography over silica gd to give V (50 mgl as colorless 
oil; IR, e 1748,1225,1024,969 cm-’ ; NMR, T 907 (3H. br. tj 993 (3H, f J = 7,7 Hxj 8.2-76 (4H, mj 
7.97 (WI, sj 7.28 (2H, mj ca 5.1 (2H, mj ca 46 (SH, m); mass m/e 324. 

Saruruted t~lycol (VI). The hydrogenaticm of IV (92 mg) was carried out OVCT Adams’ catalyst, and c-a 2 
moles d H, were absorbed after 2 hr. After removal of tk catalyst and the solvent, a crystalIine substance 
was obtained. Recrystallization from n-hexane-knxcne (5: 1) gave VI (83 rng) as rhombic crystals; mp. 
&t-53’, [a& -25.4” (c 1.85; Ccl,); IR, vz 3600,340Q 1126, 1074 1020 cm-i; NMR, T 910 (6H, br. tj 
ca. 675 (2H m); mass m/e 244 (CisHs,W 

Acetonide (Vllj To VI (68 mg) was added 5% phosphomolybdic acid in acetone (5 mlj and tk soln was 
stirred at room temp for 2.5 hr. After addition of 15N NH,OH (2 ml) and water (20 ml), tk mixtun was 
extra&d with ether and tk ether layer was washed with YA Na,CO, and water, dried and evaporated. The 
residual oil was purified by column chromatography on silica grI to yield VII (57 mg) as colorless oil; 
[cJr, -35” (G 200; CCf..); IR, Y’z 1383, 1371.1239, 1217, 117Q 11% 884cm-i; NMR, r 9-07 (12H br. t), 
655 (PH, m); mass, m/e 269 (C1,H3s02 = M+ - CH,j 227 (25j 213 (llj 171 (lOA 169 (14j 142 (llj 
127 (13j 125 (12j 111 (25j 97 (45j 59 (100). 

Saturated glycol (VI’) from octahydrohrencin (IX) Treatment cfoctahydrolaurencin (IX)’ (100 ms) with 
Zn-AeOH and then with alkali was carried out in tk similar manner as in tk case of III to yield an un- 
saturated glycol (71 mg); IR, v’,” 3400, 1134 1072, 969 cm-‘. Diacetate: oil; NMR, r 9a (3H. br. tj 
9Q4 (3H, t, J = 7.7 Hzj 794 (6H, sj 501(2H, mj 465 (ZH, mj Hydrogenation of tk unsaturated glycol 
(80 mg) was performed in EtOH over Adams’ catalyst and ca 1 mole d H, was absorbed The NMR and 
IR (iniCh!J spectra of the crystalline saturated glycol (VI’, 68 mg) thus obtained were superimposabk over 
those bf VI, respectively, but tk optical rotation was opposite: [a&, +25.5” (c, 1.92; Ccl,); mass, m/e 244 
(C,sH,zO*). 

Accionide (VII’) prepared from VI’ as described above; colorless oil, [a&, +345” (c, 2GO; CCIJ; the 
IR @CM), NMR and mass spectra were superimposable ovcl those of VII, respectively. 

He~ahydrobisdebromoheattn (x) and hydroxy ether (Xlj To a soln of III (160 mg) in EtOH (20 ml) was 
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added freshly prepared W-7 Ra-Ni (from 1 g of AI-Ni alloy) and then 3 drops of 2N KOH. The mixture was 
refluxed for 1.5 hr. After removal of the catalyst by liltration, water was added and most of the solvent was 
removed under diminished press The residue was extracted with ether and the ether extracts were washed 
with water, dried and evaporated to yield an oily product, which was cbromatographed on silica gel. 
Fractions eluted with benzene afforded X (59 mg) as colorless oil; IR, $2 1223, 1152 1061,1040,955,926 
cm- ’ ; NMR, r 908 (3H, br. t), 906 (3H, br. t), ca. 74 (two III, ts, J = 65.5 and J = 875 Hz), 6.72 (lH, 
sp?, J = 75, 6, 15 Hzk 5.83 (lH, br. m), 5.58 (lH, sp, J = 75, 6, 15 Hz), 529 (lH, m); mass, m/e 240 
(CtsHssOs). 

Fractions eluted with benzene-ethyl acetate (1O:l) gave XI (44 mgl as colorless oil; IR, $2 346Q 1132, 
1082, 1060 cm-‘; NMR, r 9-07 (6H, br. t), ca 6.49 (3H, m); mass, m/e 242 (C,,HS,O,). 

Ileltydtobro~~xahydroiauteatin (XIV). A mixtum of III (8oD mg) and 2N KOH-EtOH (80 ml) was 
refluxed for 2 hr. After cooling water was added and most of EtOH was evaporated in uucno. The residue 
was extracted with ether and the ether soln was washed with water, dried and evaporated to give an oily 
product which was chromatographed on silica gel. Fractions eluted with henxene afforded XIV (607 mg) as 
eolorlcss oil; IR, $& 1229, 1165, 1147, 108Q 1020,977,935 cm-‘; NM& T 9-12 (3H, br. t), 834 (3H, d, 
J = 5 Hzk 78-7.45 (2H, mk 727 (ZH, br. tk 653 (lH), 585 (lH), 553 (lH), 5.30 (l&I), 5.17 (IH), 4.57 (ZH); 
mass, m/e 318,316 (C,sH,,O,Br). 

He~hydro~~ebro~fa~ear~ (XV) and hydroxybro~ ether (XVI), The hydrogenation of XIV 
(110 mg) was carried out in EtOH over Adams’ catalyst for 2 hr. AAa removal of the catalyst and the 
solvent, the residual oil was chromatographed on silica gel. Fractions eluted with benzene afforded XV 
(57 mg) as colourless oil; IR, v!z 1225, 1145, 1082,1062 1037,974,960,933 cm-‘; NMR, z 903 (3H, br. t), 
m (3H, br. t), 7.8-7-S (ZH, m), ca 74 (2H, br. t), 662 (lH, br. t), S-87 (lH), 5.76 (IH), S-47 (lH), St7 (IX); 
mass, m/e 320,318 (CisH,,O,Br). 

Elution with benzeneethyl acetate (1O:l) yielded XVI (54 me) as colorless oil; IR, \f&?j .3450,1223,105?, 
972 854 cm-‘; NMR, t 908 (6H, br. t), 79-75 (2H, mk 7.32 (2H br. t), 654 (lH, m), 6-02 (lH, m), SS3 
(29 m); mass, m/e 304,302 (C,sH,,OBr = M l - H,O). 

Hexahydroisolaureatin (XVII) The hydrogenation of isolaureatin (II; 10 g) was performed in EtOH 
over Adams’ catalyst. and ca. 3 moles of H, were absorbed after 2 hr. After removal of the catalyst and the 
solvent, the residual orl was purified by chromatography on silica gel to afford XVII (1005 mg) as colourless 
oil; [a&, & 0” (c, 280; Ccl,); JR, $2 1289, 1201, 1140, 1120, 1092, 1088, 1075, 845, 743 cm-‘; NMR, 
r 908 (3H, br. t), 8-93 (3H, f J = 7.7 Hz), 8.65 (6H, br.), 85-7.4 (8H), 669 (1 II, t, J = 6.5, 65 Hx), ca 62 
(lH, m), ea. 59 (4Y m); mass, m/e 400,394 3% (CC,sH,,OsBr,). 

Saturated giycol (VI) and iu acetonide (VII)fTM hexahydroisolaurearin (XVII) Treatment of XVII (300 
mg) with Zn-AcOH and then with alkali was carried out in the similar manner as in the case of III to 
afford unsaturated glycol (204 mg) which showed the IR and NMR spectra superimposable upon those 
of IV, respectively. Diacetate of this unsaturated glycol was also identical with V in all respects. . 

The hydrogenation of the above-mentioned unsaturated glycd (90 mg) afforded the corresponding 
saturated glycol (81 mg) which was identical with a sample (VI) obtained from hexahydrolaureatin (III) 
described above. [eb - 24,3” (c, 1.85; Ccl,). The saturated glycol(70 mg) was converted to its acetonide 
VII (61 mg); (Cxx, - 35” (c, 1.80; Ccl,). The IR. NMR and mass spectra of this compound were identical 
with those of the acetonide obtained from hexahydrolaureatin (III). 

Hexahydrobisdebromoisolaureatin (XVIII) To a soht of XVII (300 mg) in EtOH (a0 ml) was added 
freshly prepared W-7 Ra-Ni (from 1 g of AI-Ni alloy) and then 2N KOH (I ml) and the mixture was refluxed 
for 1 hr. The reaction product, after being treated as in the case of III, was purified by chromatography 
on silica gel to give only XVIII (168 mg) as colourless oil: IR, ?A: 1146, 1081, 1038 cm-i: NMR, r 9% 

(6H br. t), 6.70 (iH. br. t), 621 (IH, br. m), 5.98 (lH, br. tk S77 (1H. br. m); mass, m/e 240(C,LTH3802). 
Dehydrobromohexahydroisolaveotin (XIX). A mixture of XVII (800 mg) and 2N KOH-EtOH (45 ml) 

was refluxed for 4 hr. After cooling, water was added and most of EtOH was evaporated in uacuo The mix- 
ture was then extracted with ether and the ether soln was washed with water, dried and evaporated to give an 
oily produet which was chromato~ph~ on silica gel. Fractions eiuted with n-hexane-benxene (2:l) 
afforded XIX (564 mg) as colourlem oil; IR, $2 1677, 1290, 1145, 1127, 1097, 1064,966,844, 741 cm-’ ; 
NMR, T 9-0s (3H, br. tk 828 (3H, d, J = 5 Hz), ca 6.7 (HI, m), ca. 6.1-56 (4H, m), ca. 475-42 (2H, m); 
mass, m/e 318,316 (CIsH2s02Br). 

Hexahydromonodebromoisolaureatin (XX). The hydrogenation of XIX (291 mg) was carried out in EtOH 
(60 ml) over Adams’ catalyst, and ca. 1 mole of Ha was absorbed after 2 hr. After removal of the catalyst 
and the solvent, the residual oil was purified by chromatography on silica gel to give XX (286 mg) as 
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colourless oil; [ah + 14.5” (c, 2GO; CCl,); IR_ Y’& 1299 1146,1120,109Q 825,742 cm-‘; NMR, r 9.10 
(6H, br. t), ca 68 (lH, ml ca 6.2 (lH, m), ca 6.1-57 (3H, m); mass, m/e 320,318 (C,,H,,O,Br). 

Acetoxy unsaturated cyclic ether (XXI) To a soln of XX (403 mg) in glacial acetic acid (40 ml) was added 
Zndust (400 mg), and the mixture was refluxed for 37 hr. After being cooled, the soln was Filtered and 
evaporated in oacuo. The residue was acetylated with Ac,O-Py in the usual manner. An oily product (293 
mg) thus obtained consisted mainly of 3 products (TLC). This was carefully chromatographed over silica 
gel and the fraction eluted with benzene afforded XXI (143 mg) as colourless oil; [a]o + 71” (c, 2.00; 
CCIJ; IR, tie 1745, 1240,1130,1082 1064,1045,1024,76!3 cm-‘; NMR, T 911 (3H, br. th 9-03 (3H, br. 1). 
797 (3I-I. s), 8.2-71 (4H, m). 6.22 (lH, sex, J = 6, 6,2 Hz), 64)6 (IH. m), 497 (1H. act, J = 84.2 Hz), 4.18 
(2Y m); mass, m/e 282G7H3003). 

Acetoxy ether (XXII). a) Actiylatioa of XI (93 mg) with Ac,O-Py was carried out in the usual manner. 
An oily product was purified by chromatography on silica gel giving XXII (95 mg) as colourless oil; [z]o 
k 0” (c, 2.00; CCl,); IR, fl& 1742, 1240, 1134, 1083, 1022 cm-‘; NMR, T 9.10 (3H, br. t), 9G8 (3H. br. t). 
802 (3H. s), ca. 6.5 (2H, m), 5.28 (IH, m); mass, m/e 284 (C1,HJt03). (b) Hydrogenation of XXI (52 mg) 
was performed in EtOH (10 ml) ova Adams’ catalyst, and ca. 1 mole of H, was absorbed. After removal 
of the catalyst and the solvent, oily product was purified by chromatography on silica gel to give XXII 
(43 mg) which was found to be identical with XXII obtained from XI as mentioned above by comparison 
of their IR, NMR and mass spectra. 

Hydroxybronw ether (XXIII). Hydrogenolysis of XIX (480 mg) was carried out in glacial acetic acid (60 
ml) over 5% PdC for 2 hr. After removal of the catalyst and the solvent under diminished press, the oily 
produd was chromatographed on silica gel. Elution with n-hexane-benzene (1: 1) afforded oily substance 
(125 mg) which was identical with XX obtained from XIX by the hyirogenation over Adams’ catalyst. 
Elution with benzene gave XXIII (303 mg) as colourless crystalline solid; [a& f 0” (c, 2.00; Ccl,); IR. 
ek’ 3600, 3480, 1124, 1075. 1024, 947 cm-‘; NMR, T 9G9 (6H. br, t), 6.47 (3H, m), 566 (lH, m); mass, 
m/e 322,320 (C,sH2,0,Br). 

Acetoxybromo ether (XXIV). Acetylation of XXIII (145 mg) was carried out in the usual manner to give 
XXIV (154 mg) as colourless oil; [alo - 23” (c. 2.00; Ccl,); IR, v= 1744, 1240, 1027 cm-‘; NMR, T 9.14 
(6H, br. t), 8.03 (3H, s), 653 (ll-l, sex, J = 6 6, 4.5 Hz), 6.14 (lH, sex, J = 6, 6, 4 Hz); mass, m/e 364, 362 

(C,,H,,%Br). 
Acafoxy ether (XXVI). To a suspension of W-7 Ra-Ni in EtOH (6 ml) and XXIII (52 mg) was added 

3 drops of 2N KOH, and then the mixture was retluxed for 3 hr. After Iiitration of the catalyst, addition of 
water and removal of the solvent in vacua, the residue was acetylated with Ac,O-Py in the usual manner. 
An oily product thus obtained was purified by chromatography on silica gel to give XXVI (44 mg) as 
colourless oil; [a&, - 24” (c, 200; Ccl,); IR, d&F 1744, 1240, 1024. 950 cm-‘; NMR T 909 (6H, br. t), 
8.02 (3l-l. s), 6.26 (2H, m), 5.26 (lH, m); mass, m/e 284 (C,,H,,O,). 

Unsaturated diacetate (XXVII). Treatments of XXIV (105 mg) with Zn-AcOH and then with dil alkali 
were carried out in the similar manner as in the case of III. The acetylation of the oily product thus obtained 
afforded an oily substance which was purified by chromatography on silica gel to yield XXVII (79 mg) as 
colourless oil; [z]o - 14” (c, 2.00; Ccl.,); IR, tiky 1748,1225,1024.972 cm-‘; NMR, z 9.11 (6H, br. t), 8a 
(6H, s), 5.15 (2H, m), 468 (2H, m); m/e 326 (C,oHa40J. 

Aceroxy unsaturated cyclic ether (XXI) fr om hexahydromonodebromolnureatin (Xv). To a soln of XV 
(42 mgl in glacial acetic acid (3 ml) was added Zn-dust (50 mp) and the mixture was relluxed for 1 hr. After 
being cooled, the soln was liltercd and evaporated in uucuo and the residue was acetylated in the usual 
manner. An oily product (30 mg) was identical with XXI obtained from XX in all respects. 
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