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Abstract

Pericosines A-E and D, are metabolites of the fungus Periconia byssoides OUPS-N133 originally

separated from the sea hare Aplysia kurodai. They have unique carbasugar structures of C7 cyclohexenoid core
with multifunctional groups. Since pericosine A exhibited anticancer activity, pericosines have been payed
attention as attractive synthetic targets in organic chemistry. Pericosine E is a particularly unique molecule
having carbasugar-carbasugar hybrid structure, i. €. carba-disaccharide. We challenged and achieved the first total
synthesis of (-)-pericosine E and its epimer with two improved key reactions, which are regio- and steroselective
bromohydrination and epoxidation of the common intermediate diene. From this total synthesis, the absolute

configuration of naturally preferred enantiomer was elucidated. Both of synthesized compounds showed signifi-

cant a -glucosidase inhibitory activity suggesting pericosine E is a promissing seed of selective a -glucosidase

inhibitor.
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Figure 1. Structures of Natural Occurring Pericosines
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Figure 4. Structures of Oseltamivir phosphate, Acarbose and ValidoxylamineA
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Scheme 1. Total Synthesisof (+)-PericosinesA, C and (—)-Pericosine C
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(—)-pericosine D;: R =H

Scheme 2. Total Synthesisof (—)-PericosinesB, D and Do
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pericosine B BIBR A CTH 2 (+)-7 2 fid s ¥ 5
ZEILEoTHIMOBEMEL, 20, K
BB OO R, BIREIC X o THEMEAFMIZ
EBLHOTH 3.
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1%, & DERTALERERY = R X MURIE DB
DL F NI,
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Scheme 6. Synthesisof (—)-6 from (—)-QuinicAcid
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TNFT R R A NVERVEREKY) (THO) Z/EH
S¥BE, DPELUDIPL (+)-6%522% (Scheme
7). TOZ LR, 14~DRIGEEEEEST 22
ET, BH26 (H)-6%—FEILARTESLELED
12, CSOAC %° DMF % W L W TH & AR & /R
L 7.

9, B0 1EBETHNO (H)-6%551:
DIZTHIRS LT\ 585 T K F o % 3
7z. Martin Sulfurane™ Tl%, 4 < KIS EST L
Lholz. %7z, Burgess ™ T3, HHTIR
EMEEZ LIS E Loz,

KIZ, BV 75— b 141 O 24T
22ET, (H)-6ZHWT 2AREMELD S LE
Z, HWEERWIES THEE T VTS5
HEefEaET L7z (Tablel). Ui, W%
CH:Cl, FUGIRE % 251, FUGK % 24 K12
EEL, HELLTYIYY, NVZFNT 3
v, VA4V FavrvzF vy v (DIPEA) %
HTHWTEREIT - 7225, JUGIRIE E A ST
Lado7z (entry 1-3). MiEEMEOY 7 F Ly
zuvyvsty (DBU) #HWw3RAEETTO
EErCIx, HELIAERY 18 (67%) %155
DAHTHoT: (entryd). &I 55, DMAP i
FHEELTEHSE 2 L HBD 6 23U 63% TH

L7z (entry5).

BT, YBBEBEIZOWTHREIILIEZ
% (entry 5-7), DMAP % 24 MEHW7BR, IR
71% T (+)-6 215725, JFk 14 b 9% EUL L 72
(entry 6).

S5, RICKMOEMmEZENmE LT, <4
7avz—7 (MW* 2 Hw, RISEE L
R ICDOWTHRET 21T 5 2 & & L7z (Table2).
MW B854, ISR E 80, 100, 120°C 12D\
T, FRENIGEFR 3040 L 549 CEBRZIT-
7z (entry 1-6). Z OFfEHE, RIGIRE 120°C, MW
DOERFE 5 > oK, FERHEINS 2 2 & % HNO
(+)-6 DA ZINE % TH 2 5 2 &L T:
(entry 6).

ZORIGHEMHEREIZ, YPWENELTWT:, 7
Na—pWBrb5yr7unxFF Iy (+)-6
DV vRY NERERAT: (Scheme8). Y7 o
O XX VYT, 7 va— 1312 DMAP (24
L&), ¥Ivy (124&), ThOo (124&) %
MW BT 120°C, 30 EFS®72L 25, —
ZEITHIO (+)-6 TN 65% TH 5 Z L ITHY)
L7z, 72720, ZORISIZE VT DMAP %33
ELTHWTWE D, YU IYDEEDBETH
52 EDBbhr ol

Table1. Synthesis of (+)-6 Using Various Bases

COOMe

COOMe

MeOOC \
base (1.2 eq) O :
oY Yorf T ooy “ Qo# l Ao |
d ClCl. 11, 24 h 5 o AOOC : '.
< ; OH D /
14 (+)-6 18 19
byproducts
entry base (pKaof H'base)® (H)-6(%) 14(%)
1 pyridine 52 0*
2 EtsN 10.6 14 73
3 DIPEA 11 0*
4 DBU 12 16 7
5 DMAP 9.2 63 11
6 DMAP 71 9
7° DMAP 65 20

a Since the reaction did not proceed, recovered 14 was not purified.

b. Byproduct 18 was obtained in 67% yield.

c. Diels-Alder product 19 was obtained in only 4% yield.

d. DMAP (2.4 eq.) was used.

e. DMAP (1.2 eg.) was used in 1/2 volume of CHCl-
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Table 2. Microwave-Aided Elimination with DMAP

[j:1~ CH,Cl,
O\\C H OTf O\\\‘ 3
j@ MW j@
14 (+)-6
entry temperature (°C) time (min) (+)-6, yield (%)
1 80 30 76
2 100 30 72
3 120 30 67
4 80 5 57
5’ 100 5 75
6 120 5 85
a. Starting material 14 was recovered in 35% yield.
b. Starting material 14 was recovered in 13% yield.
T,0 (1.2 eq)
pyridine (1.2 eq) — -
COOMe  DMAP (2.4 eq) COOMe COOMe
e 2| O
o' Y TOoH MW o Y TOTf o' )
(0] (0] ®
<::i§ 120°C, 30 min <:i§' <:‘§;O
13 — 14 - (+)-6 (65%)

Scheme 8. One-pot Dehydration from Alcohol 7 to Cyclohexadiene 6

PR oBEIIZX D, MWEEZERAL, 24%
HEODMAPZHEHE L L CHWS Z £ T, DMF,
CSOAC ZHWL Z &%, 1THET (+)-6 2034
AR & 7o Tz,

3.2. 7OFEKRU > 15 DEIERIRNEH
Scheme 9 1R T RSO HiEE WS (+)-6 D
ZoEek F) VLol 2 ® B (+)-15 &
ZTOMEEMEAE 20 04 KIIZ 241 TH D, fiL
ESRIFMEDZ LroTe, £7, WL LTHIA
WERFELNTWBELA-VFXHF VY EHANDEDDH

BThHL, IhbrWET L, RIGEHITOW
THRELAMET LT, ZOEIE, Table3d iz o
TRl

ZJueb FY Y (H)-15048FKD7=I12, B
BRI Ko tE 201, KSR % 20 R [E
ELCHEL OWEBEZREI LI L 25 (entry 1-5,
7), 7 b=bF IV VEHAWEEIZ, &bEVE

FMET (+)-15%5 2 7z(entry 7). KIZ, A
DRAROME 2175 & (entry 6-11), 7+ b
=R U VEKD2: 3D (+)-15 &R
Th5 27 (80%, entry 9). & 5102, RIGEEIC
DOWTHNRS & (entry 11-12), 7 h=F VY v:
K=2:3DEAERS, (+)-6 DIREZ 5mg/
mL &3 2K, REOMREE 27 (entry 9).
NS ORERED LT, entry 9 DKMAET, Kb
R % 4 R & CAEHE L C o A0 INER CH WY
L5z, T Tuee B v Lom#Es
FELTUBEOERIZHWS 2 & & LTz (entry
13). M Eo#itick D, 1,4 V4% v 2 iRE
ELTHWwWSZ L, BRO (+)-15 053K
i) 2 LRI A Bk 2 WL L7z,

3.3. FSURIRXY R 7 OB BIRMESHKY
BEIZIR R X9 BT, Y62 T
VAZRFY R T OGMEREIYT KX LD
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COOMe NBS

@ 1,4-dioxane : HZO (1:1)
o 0°C-rt
o)

overnight

COOMc

iOH
O

(+)-6 (+)-15 (48%)

20 (20%)

Scheme 9. Synthesisof (+)-15 Using Previous Procedure

Table 3. Bromohydrination of (+)-6to (+)-15%

COOMe

0y
o)

NBS
0°C-16,20h o™

COOMe

+OH

(+)-6 (+)-15

HO

COOMe

& CS

conc.of (+)-6
entry

solvent

product ratio® (%)

(mg/mL) (+)-15 20 19
1 5 dioxane-H20 (2:1) 36 49 15
2 5 tBUOH-H20 (2:1) 43 27 30
3 5 DMSO-H:0 (2:1) insoluble
4 5 acetone-H-0 (2:1) 72 12 16
5° 5 THF-H20 (2:1) 33 46
6 5 MeCN : Hz0 (4:1) 38 45 17
7 5 MeCN : H0 (2:1) 76 8 16
5 MeCN : Hz0 (1:1) 74 13 13
5 MeCN : H-0 (2:3) 80 7 13
10 5 MeCN : Hz0 (1:2) 75 125 125
1 25 MeCN : Hz0 (2:3) 74 9 17
12 75 MeCN : Hz0 (2:3) 75 1 14
13 5 MeCN : H20 (2:3) 80 8 12

a Reactiontimein all entries was set to 20 h except entry 13 (4h).

b Ratioswere determined by analysis of "H-NMR spectra of crude reaction mixtures.

¢ Recovered diene (+)-6 that ratio of 21%.

#1013, pericosine E &R IZHZHT®H 5. Scheme 3
TR L 72 pericosine E & B #E B 12 A EE 7o AP 13
(+)-7TH2H, I XX LM OMEIC
3, KDEIRTAERTEZEE (H)-6 AV
LHEREVBEYITHL. 2T, FHLORIGH %
AT (+)-6525 (—)-7T~DRILEHESL,
ZORER% Table412Z L ®T:DT, RETIEZ
nizonwWTihR 3,

Entry 1- 4 IR LTICERNS, YXFVIFF

> (DMDO) % W 7Bz 3 1 FREE &
?R‘[Ms%gﬂfc (entry 4). JX\C, DMDO ®—
FDORAFNIEE Y 7 vFa A FVIRITHZ 722
FNR)INFURFNTF XY T (TFDO)™ @ %
AL ERTIE, (—)-7L (+)-17 DERL
D318 1 LBEFUEL M L7z (entry 5). ZEHME
MED7:®, SHIIRIGREZETSELZ
%, —15°C TORIGIZBWT, %2z (+)-17
PHEL, () TzH—DEREMELTHESZ
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Table 4. Epoxidationof (+)-6to(—)-7

COOMe COOMe COOMe COOMe
— o o
O\\“ T O\\“ T O\\“ HO
e oy e .
(+)-6 )7 (H)-16 18
. time temp. product yield(%)
entry oxidant solvent ) ©C)
(—=)-7  (+)-16
1 CFsCO:H (insitu) CH:Cl2 10 rt no reaction
2 tert-BUOOH, VO (acac): THF 10 it 18(58%)
0-TfOPhSeO:H (insitu)®

3 H20-CH:Cl2 10 rt decomp.

4 DMDO (in situ) H20-acetone 10 O-rt 33 10

5 TFDO (insitu) H20- CFsCOCHs 3 0-rt 57

6 TFDO (in situ) H20-CFCOCH3 3 0 65

7 TFDO (in situ) H20- CFsCOCH3s 3 -15 72

a Yields were calculated as combined yield from *H-NMR spectrum of crude products

EITEIh LT (entry 7).

A

ZZEFTBRTERE DL, 3o0MESA (@
V7 uNFF IV 6EHOREKR ;@7 uEeL F
) VIS ARONMERTNE; @b 7 v A KFx v
R 7E&ROAEREIME) 2WET 22 LTk L

3. 4. PericosineEQO Al T HE#&E (—)-3 &
(+)-7 DEB

INEFTTMALLERIESESE T AWV,

pericosine E DA (—)-3 & (+)-7DEH%E

COOH cyclohexanone COOM
CSA (cat.) ¢
MeOH
S . OH toluene S ; OH
HO 6H MW, 160 °C Q 6
30 min C;
—)-shikimic aci )
hikimic acid 13 (92%
S COOMe
NB n-BuLi
0°C-rt THF o
4h 78 °C - 1t
3h

(+)-15 (65% in 2 steps)

Scheme 12. Synthesis

Tf,0 (1.2 eq)
pyridine (1.2 eq)
DMAP (2.4 eq)

COOMe

CH,Cl,, MW

120°C. 30 min 9

O,

(+)-6

COOMe

HCl in Et,0

"0
0°C, 1h

Qs

(-)-2 (83%) (-)-3 (90%)

of (—)-3
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COOMe 16,0 COOMe
HO,, ,COOH pyridine
[jj\ DMAP
not Y~ oH o OH  CH)ChL o OTf
" o0 O
3h
(-)-quinic acid 1 17
COOMe COOMe
CF 3COC H 3 ““//,O
CsOAc Oxone ® B
0] 6]

DMF (6]
0°C-rt
3h

(—)-6 (78% in 2 steps)

H,0, NaHCO,
-15°C, 3 h

<f;o

(+)-7 (72%)

Scheme 13. Synthesisof (+)-7

1T - 7z (Scheme12, 13).

Zuuok R) v (=)-3DEKTIE, 3, ¥
XIMEPHEFKMELL, IV T 7 —ANVKVEE
(CSA) BFIET, bz v =X &R — VIREVERK
h, ¥ Zuo~x¥ . v%160°C, 304, MW IR
L, 13% R2%DNETHT:. 131%, SRIEFH
L7:MWZEZHWE Y YRy METYZoaxV
vy (+)-6~EE NI, BRI LI,
ZJuesb FY v (+H)-1512E#|LT:. 130560
2B PEINRIE, 65% TH o 7z, KIT, THF I
th, —78°CTn-7F v Y F v Aa (n-BuLi), ~
XHRAFNVIYTH Y (HMDS) D HaR% L7z
FYULNFHFXF VI T Y (LHMDS) % (+)-
BIEASE, Y22 RFVF (—)-2~LE
&, i Ty F oz — 7 WREH, 0°C THEL
KENEST 22 LT, BHOD (-)-3%¥ X I8
D BARINE 45% THARLT 5 2 L Ak,

—F, FPIVRZRFY R (+)-71%, Scheme
1BIhoTAK L. =3, B2 HEYE
LLT, XBEBEHMOFE? T va— 1Ak
i, ZAUTRL T, Scheme8 125k L 7e MG
S, BBy Yy (12%F), ThO (124
&), DMAP 24 % &) * MWIRH T2 2L T
vzunixHyvzy (—)-6THKL LD LEA

7225, BB®D (=)-613H%56nizdDDEIAERY
%<, WENFELIEF LR, ik, EE
1ent-13 D C-5MIZBIF B2V T A F LV < —
THY, MW ST 5 22 O STARRFIKY % 52 1
L EEZOLND., T, PIEIDO DMFIFRIZ
CSOAC W B HIET (—)-6~LE W7z, i
W, S[EBIF L 72 TFDO # BR{b#l & 5 2 miL
ERER = R x VW& rHwT, BRO (+)-
TEERLTI:.. ZO%Ee, Tya—nv1rbT R
XV F (+)-7 ORINEIZ, 56%TH-o7e.

4. (-)-Pericosine E D2&H

4.1, I—FIVEEHERD-HDET IVEKE
Scheme 3 1Z7R L 72 pericosine E D& BARHE 1 HE
HL, KEKDH I 1o0HFIEER S (—)-3
E(H)-TOMEIToOVWTHITLEI L LT .
LHL, (—=)-3, (+)-713, HEMWED»LLE
BoAKTEYDELT2EE LAY TH 2.
ZZT, =T NVERRISEETO® T VERE L
T, HWEME,LLIDVDEIERETERTES 1L
(=)-7TEHWTZ =T VARG IZD W T
MEF L7z, ZDFER%E Table5 12 & &7,

A AR E LT, BFs* OEt & %\ & AlCIs
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Table 5. Coupling Studies of Model Molecules

COOMe COOMe COOMe 0@ COOMe COOMe
catalyst (0.1 eq) H
CH,Cl, HO. e WCl Cl
+ O + + |
0 OH O ™y 0°C-rt. 0 o™ 0"~y “OH 0"~y “OH
oo S ot O
1 (-)-7 22 23 (+)-10
t atalyst ti product(%)
entr Ci ime
y y 22 23 (+)-10
1 BFsz * OEt2 10min 68 -
2 AlCls 45min 64 11
3 BCls 24h 10 11
4 HCl in Et2O 24h 6
rHWSGEIL, BHROD vy 7Y v k22 % A S % 1T -7 (Scheme15). 7 ook KV

B2 LTk LTz (entry 1, 2).

DD DB,

BFs « OEt: Ti%, RIGE 100 CTHBY) 22 %15

5 Z LR (entry 1).

%7z, BClz & W

T2Hacix, B 2B oshnd, 23 L(+)-
10% 2N ZNn10%, 11% THEKL T2 & HHER
ant: (entry3). —F, 7VVYRAT vy FETH
5 HCl # Wi B, B8 22 34 ke 3, 23
(6%) #5223 8ol (entryd). R
Hi Tl R 7o HRES 2 B ZEBR O pericosine E O A 1T
1%, entry 1127”79 BFs « OEt: G % HH 3 %
ZEELT

4.2. (—)-Pericosine E D&
BIET D F# 5 % F W C, pericosine E & 5% D
7201z, (=)-3& (H)-7 DD = —F Vi

* OEt, (0.1 eq)

-)-3
Scheme 15. Coupling Reaction of (—)- 3with (+)-7.

(-7

CH,Cl,

v (=)-3L=Rx¥ K (+)-7D CH:Ll AR
12, 0°C TBR+ OEt: (0.1%4 &) %Nz, =HiR
TI0MEHR LI L 25, BOZ —F VS
U % 52%DINRTHE L Z LISk LTz,

RNT, 5MKBREOSERRID T, K
zilAalers, BOEW 12 %455 Z LiIET
o7z (Scheme16). #2°T, Blike LTT
nva—pyvWE—H, 7 bhrERALBEWTE, L
IBIRAIETCICT & B 12 DA & ik A 72 (Scheme
17).

&%) 11 D CH:Cl: % K 12, Dess- Martin i
# (DMP) Z/EfS R EZ S, B b
v 24 LIBERE ORI 25 O S BEE R A
W (24:25=1:1) #5277 HwT, 0
BEWEREHELLVWEIKFBLAYVEF Y)Y

0°C -1t 0"

10 min \ O

COOMe

11(52%)
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benzoic acid

COOMe O BusP, TMAD COOMe
@,ﬂ HO, 0 benzene Cl  BzO 0
O 6 ////,//O O 6 fwm,,/ O
6 COOMe 6 COOMe
11 12
TMAD : NN,N’,N’-tetramethylazobisformamide
S
~ ~N_ _N
NT °N ~
T
Scheme 16. Examination of Mitsunobu Reaction on 11 for Inversion of 5’-Hydroxyl Group.
AcO
AcO\\I/OAc
O%PQ (DMP)
COOMe (0] 4 COOMe 0
% .Cl HO,, ¢ CH,Cl, a o 0 .
undefined
0 Y 0°C-1t,4h oY ™y Ty compound

0O COOMe )5
24

NaBH, Cl HO 0
MeOH
0°C,2h o O

<jo COOMe

12 (34% for from 11)
Scheme 17. Inversion of 5'-Hydroxyl Group of 11 by Oxidation-Reduction Sequence

2 (NaBHs) CTHEEL 7:H558, 5 ALKMRE D
DB U 72 pericosine E @ BIER )& 12 % 2 Bt b
4% DINFETE 2 7z,

BRI, 1202 % 7 —VIRIRIZ, TFA Z1/EM
S% 252 LT, HWOD pericosine E % LK 94%
52 Z LTI L7z (Scheme 18). &S u7zfb
BV OIS LI DEEZ 7 s v T —&1F,
KR O T — & LRI, T ZITHRTY
& T D pericosine E DEA K &R L 7.

Felzak R 7281z, KR O pericosne E 1f, =

FUFAT—RAEWTH L Z EBHES ATV
5720, WHACEZHELI:EZ S, RAD
pericosine E 1%, [aJo=—315(c=0.43, EtOH) T
HDDITKL, AL T pericosine E D Z L,
[a]o=—683(c=006,EtOH) TH - 7z. Z Off
Koo, SHERLIHENKEZE ST 2 (—)-
pericosneE 1, BARCEILEET 2= F v F
F<—THdIZ EDPPLLLE L o7, BHERD T —
£ L&D, KIRD pericosneE D= F v FF < —Ib
1%, (—)-pericosineE : (+)- pericosineE=#J3: 1
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O

COOMe COOMe OH
Cl HO o) TEA Cl HO
MeOH OH
O\\\v‘“ H iy O 0 DC o1t HO‘“\\P‘ ‘ “““”"//O
<jo COOMe 3h OH COOMe
12 (—)-pericosine E ( 94% )
Scheme 18. Deprotection of 12.
COOMe OQ TFA COOMe oH
¢l HO,, O MeOH Cl OH
o MW, 100 °C HO”
O ey COOMe 5 min O H ey COOMe
é 11 29 (34%)

Scheme 19. Synthesis of 5’ -epi-Pericosine E 29

ThdEAEHLT:.
5. (-)-Pericosine EQODIEY—29 O&
B

(—) - Pericosine E & ik H [l 44 11 (Scheme 15)
T b &[RRI TRA LE L T, (—)-pericosine E
DI —29 %R MUY TEXT LI ENTE
7z (Scheme 19).

6. (-)-Pericosine E&ZDIEY— 29
DY) A9 —EREEE

AR L7z (—)-pericosineE £ Z D ¥
<—29122oWT, Yeast HRD a-7vay X —
¥, Sweet Almond Hk @ B -7 v a v & — &,

Jack Bean kD a-< >/ v X—¥EHWT, %
N6 OREFEAETEME % 51l L 72 (Table6 ).

3007 ) ayv X —XizoWTHEREZFHN
7225, Wbt dba- 7 vay X—XITH
LCOABRUGEEEEZ R L., ZOES I,
RYF 4T eavybu—NVTHEBTETFV D
V=<4 > (DN) OBLZ30D1EETH-
7z, Z OFEMFRBAE R L, pericosine E 23PUME IR
WEFHFKOBLEL Y — MLAM E XD 5 2 ATRENE
TR LTz,

7. %

WHELEY 7 X 7 7 ¥ H K E H Periconia
byssoides OUPS-N133 D #4325 v 7 u~x & /

Table 6. Biological Activities on Synthesized Products, (— ) - pericosine E and 29

o-glucosidase(Yeast)
B-glucosidase(Sweet Almond)

[Cso (M)
(—)-pericosine E 29 DNJ
1.5%x10° 1.8x10° 5.8x10*
inactive inactive -
inactive inactive -

a-mannosidase(Jack Bean)
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4 F, pericosine E D && MR IZHEWT, MUT
D EE s 2 L k.

vunx¥3vxzy (+)-6, Juek F) v
(+/=)-15, P IRz RXYE (+/-)-7TD
DR ERIE L LTz, Zhuck Dy, fx
O pericosine % L D fHEICEKTE 2 L DI
oz,

FrLSBF LI ISEHWT, (—)-pericosine
EDOHDOEERIZEKII L, KB DO ENEEKD
Mo REE % (3R 4R, 5R, 6R) -methyl 6-chloro-3, 4-
dihydroxy-5- { (1R, 4S, 5S, 6S)-4, 5, 6-trihydroxy-2-
(methoxycarbony!) cyclohex-2-en-1-yl Joxy} cyclo-
hex-1-enecarboxylate & 1% L 7z.

(—)-PericosneE X FZ D ¥~<—291%, &
D12, DNJD 33D 1 BEDRS D a-7vay
X — VERWBERIAFEE R T.

Sk, AR EMFEEE LT, TUERFEEED
EREFHFEANAT TR RBIE TN D LF
ZTW5,

L

KFZRIC B L HBE 2 THS £ L 7o KIRFERER
FHEBENARE - FIRGEREIR, KILALEE)
F, WBED FRIEYCEFSRE « HHEBCBIITE
Wi LFEF., £7z, 2RXITNMR ARZ h V%
HE L TWZRWIEMTOEHEE, MS AR
RV ERITE LT T2 7230 72 R SE R EE T, 5%
HERPEBL TV RV HEEREESGR, K
KD NMR AR S )VEIRAEL T2 720z
LRI AI SR, BRI L w22 w -G
FACHMRERELE - ABE, NHEKT, thHE
BT, KEHNOZELL O CITH 6 4FER4E -
JIRDERE IS Db THEFLE L BT £ 7.
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