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A questionnaire investigation on logic:
Survey results from one university of pharmaceutical sciences
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Abstract

Sciences in order to compare two groups (second-year and sixth-year students) about the students’ logical abili-

A questionnaire investigation on logic was conducted at Osaka University of Pharmaceutical

ties. The results show that there are no significant differences between the groups in regard to any question. This
result may be due to “loss of opportunities to think deeply”” which is caused by two kinds of social pressure. Few
opportunities to think deeply contribute to a decrease in the necessity of learning logic. Thus we suppose that the

expected abilities of logic with their growth are hardly internalized.
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Abstract This paper discusses the difference between English resultative constructions (ERCs) and
Japanese resultative constructions (JRCs).
(1) a. The lecturer talked himself hoarse.
b."Koshi-wa jibun-no koe-o karakara-ni shabet-ta.
lecturer-TOP himself-GEN voice-ACC hoarse talk-PAST.
(2) a.John-ga kabe-o utukushi-ku nut-ta
John-NOM wall-ACC beautiful paint-PAST
b. John painted the wall beautiful. (Kusayama and Ichinohe 2005: 182)

In recent years, it has been claimed, in the light of data like contrasts in (1) and (2), that ERCs can be
extended based on the concept of ‘Causality’, while JRCs can be extended based on the concept of ‘Purpose’
(Kusayama and Ichinohe 2005; Murao 2009) .

(3) a.The wise dog barked his master awake to warn him of the fire.

b."A stray dog in the distance barked the sleeping child awake. (Kageyama 2007: 39)

(4) a. Dareka-ga ukkari kaisha-no toile-o kitana-ku tsukat-ta.

someone-NOM accidentally office-GEN bathroom-ACC dirty use-PAST
b. Musuko-ga ukkari yakizakana-o kitana-ku tabe-ta.
Son-NOM accidentally grilled fish-ACC untidy eat-PAST

However, it has been pointed out that some ERCs require their resultative phrase to denote an intended result as
in (3). On the other hand, some JRCs allow their resultative phrase to denote an accidental result as in (4). In order
to accommodate these data, we have suggested that the extension of ERCs and JRCs should be characterized in
terms of ‘Causality’ and ‘Subjective evaluation’, respectively. Furthermore, we have incorporated the distinction by
Talmy (2000) between satellite-framed languages and verb-framed ones to account for the fact that (i) compared
with JRCs, ERCs are much more likely to allow for action verbs which do not imply a state change, as shown in
(1) and that (ii) ERCs can be extended based on the concept of ‘Purpose’. On the other hand, the formation of
JRCs like those in (2a) and (4) has been accounted for by drawing on Croft et. al’s (2010) observation, according
to which even in verb-framed languages, the situation types which exhibit a higher degree of semantic integration
between the causing event and the result event can be expressed by means of satellite-framing.

(5) a. Otouto-wa katta bakari no sinsha-o syumiwaru-ku kaizousi-ta.

brother-TOP brand new car-ACC tasteless customize-PAST
b. Okasan-ga gohan-o mazu-ku tai-ta.
Mother-NOM rice-ACC bad taste cook-PAST
Finally, we have discussed further extended instances of JRCs like (5). It has been suggested that they are

sanctioned by a higher-order schema which captures the commonality between these instances and instances like (4).
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0. KU&®IC

FEFRESCIEMEDREIR &L L TR L NI D 5EK
DIRETH—DEHTRET 2 TH 3 LFHST
52 LEDTE, UTIHIRESNTWS & ) IT3EE
EHARFEOWMHFIZA L NG, FERREBIZFEFE I
WEFAN D 5 WIFETEFITRINE—HT, H
RFECTIERFAL Wb W 3 EAEF OEMAE TH
5 R — 78] 2 [JEEBE — =] °FS
na.

(1) a. John painted the wall red.

b. They broke the window to pieces.

2) a YVavhrEERIEoT.

b. WEIEEMLITE - T

INFE TORITHE TIX, WEFEDFEREILD
BRILIZBI L CHAFED G BEEE & D HlRY 2350
EERSINTET (2L 1996, Washiol997). 3
B & 25, REEEF AT 5 EFtofl &
BFRLD, ZURBREEE LR VEF AR 5
fERMESCE, (3) & (W) oXiTRENS &5
12, HEETRIERSI N, HERFBCTIIERAA
ELTHS NG, ZDZ b HAFETIHHER
A DSENEA O R IZERITE £ TV R WRERIR
BErRIMEREOIFLL TVWE R LI NTST:
(cf. R - AHF2002).

(3) a. John pounded the metal flat.

b. The lecturer talked himself hoarse.
'VavhgBEERF v v alTinT,
THEEEESOREL T TITL %
o7z,

L LLns, IEFEOMRIZBNT, BFEOR
BRICHITLHEES ALV D TiERRELRT
RS HAEI B W ORI T 25805 3
ZEDERE R Tw S (FEIL - —JF 2005, Murao
2009).

(5) a YVarvhrEEETELIEoT.

b. BEESADNTWEBWVL KT,

(6) a. "John painted the wall beautiful.

(F (L - —F7 2005: 182)
b. "Mother cooked rice delicious.
(Murao 2009: 192)

4)

A

EFLTC, ZDXA THHEGEITBWTHILL LW
EWVWI BEHRIWEFEITE T AR O - R
BrEEILTCWE EEbNDE. 22T, AET
I EEOREREE BT 20 EoENE 2
PHEELTTVWEDONZDERIZOWTEERILL TV
<.

1. EREE vs. BRER

HEE & HAGEIC RO 5 Bl 0 fE RS D
FFIz TRERER] & THOBR] oxriwd
BEIroOMENTVWS, L) EEWIZED &,
FEBEOFERBEIBFORTER LFERNORT
ERM O [HRER] #ZE8IC L CEERIRS %
DIZN LT, HEGEORKEE XTI ALD D
OELM O BRG] #EEIC L CEWIREREY
TL2LEVWIHDTHSL. Z DRI - T2 TR,
FIMDIZEL - —F (2005) TiERSHh, 20
1% Murao (2009) 12X o> T X DEEHICERE ST
W3, ZAUINLT, ARTE I AL DRSO
DHTEMEFEDFERBLOMHEL TR &
NLWZEEZRLTWL ZEIZT S, #2T, &
i Tt Murao (2009) Tt & iz oM &L L,
ZOMHNRES 2175 2 L1295,

1.1. RFEOHERBEX

Murao (2009) 1%, make fif 1% 1 02 RN Z AL
B E DAL CERVEEMEICER L, [NPI
V NP2 AP/PP] &\ 5 JEH % 50 3EE O fi§ A
Xk, ZOEKEREO T ORI RAIHE &
L T Causality (KISRBEIR), Telicity (#ifG 1),
Affectedness (Z52M) & w5 & ML S
22 LML TWS,. S 512, Murao (2009)
%, Zho DR DOHFTD Causality 23FFE D fE
R OIRICEELRE 2RI LFRLTW
5. ZOoIIZBWT, EFEOMHEME, (7)
@ Basic Resultative & 7’0 h X 4 7L LT, (8)
6 (10) ~DOHMIT, FHH L Causality & 7
T XA T 05 EBW L Causality % £ D BHET
284 TANEHRLTWS EEZ6TWVW S,

(7) Basic Resultative

a. They broke the window to pieces.
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b. John painted the wall red.

c. She froze the jelly solid.
(8) Non-Basic Resultative

a. John hammered the metal flat.

b. John kicked Bob black and blue.

c. The gardener watered the tulips flat.
(9) Intransitive Resultative 1

a. I danced myself tired.

b. The lecturer talked himself hoarse.

c. The girl cried herself to sleep.
(10) Intransitive Resultative 2

a. The joggers ran the pavement thin.

b. Professor talked us into a stupor.

1.2. BERFBOHEREX
—75C, Murao (2009) 1%, HAFED KR
1%, Causality (KIIRBIMR) % Ak I Bk A
ETHEFBEDORERMECEEL D, Manner (F£FE)
< Purpose (HEIME) & v ) FREIGHIEZ & D 5@ <
MRS 2 & FRL WS, ZOERIE, HAEE
DFEREX BN LR CER RS (1) 0 L5
LRRREEIFIME S GHRR L TcRE R L LTA T T
HDOLEWIHEIZE ST WS, Manner (BEEE)
I Purpose (HMYME) EBEEMITERELTEHD,
Purpose (HBIPE) 1 Causality (RIFREI(R) &%
BErERicbsroT, Zhb=EHoOMEMICE
BB BN L EAWITIG T T, BT
BIRE 0D & O THRRO A H AGE O #5574
IR EN2DTH 5.
Manner
(1) a. WRIFZHE IR 7.
b. KEBIFEZ /NS (ko 72,
Purpose-manner
(12) a. BIIHDO O B /MEAKEATE.
b. IRIZAZEL /HL o7,
Purpose Resultative 2
(13) a. YavrBEEELIEoT.
b. KEBIIFEFOEZZAELY o7k,
Purpose Resultative 1
(14) a. HHEBHECHECHITE VT,
b. AT V—IET =7 V& SHVIzEWT.

Basic Resultative
(15) a. Y avpPEERRE ST,
b. KEBDAE 2 # < 12 - 7c.

BlziE, (13) & (14) ox A4 FTIHE LD
Purpose Resultative & FiX 41, Purpose & Causality
DGR S 5 2%, HBEDFHHEIFE L D D Purpose
DRI B EAE VIR WD, Z D4 Causality D R
MHEDBELE D 610z, (15) XA T T
Causality 235 d HUOHY ZERANGHI & L CHKieE
Purpose 23 & D AR T B ENTEI & 7 5.

1.3. %%tﬁxﬁwﬁ%%Iw&E
Murao (2009:190) 133E5E L HAGEIZ BT 245
%%X@TM&%?&U%L%X:OmT@:ﬂ
LOBEZH I ITRENGERHEIZE EHTW
5. ERHI L, B OEEREERENIC
FLEHEET TR L IS ZE/ Bz s CEsl
BRROEEANR LELHATEBHR LIz DT
» % (Croft 2001, Haspelmath 2003). KF TR S
it?:tﬁ R RIGTIE DY H AGE O RS D3R
LZEMERB s NN—FT 2 SEETELTE
D, FEFEOFERMELHIFE LG 2 LS IIAME I (H
ClzEARICE > TREINTVWSE., ZOXIUE
WHIK 2 MEE ST 25 2 & T, TEEE HARGEDOHR RS
ORI Z — v OFERDPHL L L L 5.

@ Purpose Resultative 1
@ Manner
(® Non-basic Transitive Resultative

(D Basic Resultative
® Purpose-manner

® Intransitive Resultative 1 (@ Intransitive Resultative 2

1. FEEE & ARG QRS ORI

22T, bH)—E, 3) & (4) OMILITOW
TEZTAHLI. L ORREIZEF L
ERAEEET, M1othizsirs0L®, %

# B Non-basic Transitive Resultative & Intransitive
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Resultative 1 IZFHE L TW 3.

(3) a. John pounded the metal flat.

b. The lecturer talked himself hoarse.
@) a "VaviIeBEERF v valiur,
b. HIEAOFRESTHTIZL 2o
7.

Murao (2009) DHHTIZHED &, ZOHEZMED
IR DA RAE LD Causality 2 E8 & 92—
7T, HEFEOHEMIIT L o T Causality %
HRUL B RRENFEEN & § % Basic Resultative 234L5E D
METHDIEITROLND. 0% D, HAED
FERME S, HEEOREMEILLE E LD Causality
TEBL L TWZ Wz ®, Basic Resultative D X
5 BN B KT Causality 2MRIES L5 X 4 7%
F£4 T, Causality BEBIICHTAIAZ D0
BLEINZINLDXA PITE TR TS W
ERMENTVWEDTH 3.

3517, (5) £ (6) ONIVHMETEERL S
EREROBL» bREMEY 2 2 LTSNS
EERENATWVS.

(5) a YVarvprPEEERELIE-T.

b. BREESADTHEBWL SRz,

(6) a. "John painted the wall beautiful.

(F (L - —F7 2005: 182)
b. “Mother cooked rice delicious.
(Murao 2009: 192)

ZDXA TR, FRAVPEFHORTHEROHI
PRTZIEEZEMKLIZDDTH D, Manner &3
THREC % EB 1T L T Purpose % HUD Y RRENGEIN &
T LM E 2 HAGE ORGSR IR RIBEIZ H
RUETHES T o, K1 OBEERHN LT,
@® Purpose Resultative 12Xt L CW5. —HT,
6) BEARS AT VDL, FEFEOMERELTIE
Causality & Z:% & 3 2 72 &, Causality R 3 1%
X % #8 2 T Purpose % H/OAYFRENGEIN & 3 2 153C
IZE CHRAFBETH 27D E WD T LI 5.

1.4. Murao (2009) DRFES

Murao (2009) O AT IZ— R L 7z & 2 5,
Causality & Purpose DXL & WIFEZ FIT X 5T
WEE L HARFEDORREE T BT 2 HE S 2@y

ICIZTWE2rDLEIITR 25, LrLAXRDL,
HzDT7F—2% k< RTH2 L, ITNLOMET
X, MERBOMREXLDOD ML T TE
WZ LT 5.
B—IT, WEEOMEMELITH W T, Causality
721 TlE % < Purpose % HUDHYRRANTHIE & 3 2 i
R, T LOERERADVEFHORIEROEN
ERTEATVEFET 5.
(16) a. HEET— 7T V& EhwvicilnvTe.
b. She wiped the table clean.
(Washio 1997: 16)
Murao (2009) 1% (16a) DZ5 % Purpose Resultative
1 EMETF, HAGEORE R B W CHERA 23
BIEOHMERIFE LTI EAVITHLT
W3R, NIEd 2HEFEORBEICD KLY 2.
(16a) 2B 285 [H<] LR, (6b) 123
7% wipe 463 L ZUFER BRI, F72
Washio (1997) %3 Logman dictionary O Ztih 2> &
DOTWD X DI, Ak, [MHrzEIRENZ
RoleffgzRL TWa.,

(17) wipe: to rub (a surface or object), e. g., with
a cloth or against another surface, in
order to remove dirt, liquid, etc.

(from Longman dictionary, Washio 1997: 14)

oT, M1 ETIEERRS TR W,
Purpose Resultative 1 2355 O i SRAE L O R kX
DBAN—FT BB EZ TN TN T LWV E WD H
HIZREW X S It bn .

S 5107, HEBOMEMESLDHITIE Causality &
Db e L5 Purpose MRS 5 2 & BER S
2bDbDH 5.

(18) a. John hammered the metal {flat/ safe}.

b. The slide at the park had come loose.
Several children had hurt themselves on
the protruding edge. In order to prevent
further injuries, John hammered the metal
safe. (Verspoor 1997:128,129)

(18a) 2B 2FERAODHIRRL TS &
I, Ny—TRBZITOLWVWITTRLEERE
KRR MR T 201, HiE, &Bx [Foi
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T3] LWORRRETHY, [Belths] L
WORERRE T LY. Lo, (I18) XD
12, safe E WO FERMAIE, FRBNY<—TE&E
ZHOTROENERT O L LTHIRTE 2 X
D WK TSRS AR ATEECH 5. AR
ZEBUTFOEFIZOVWTHEZ 3.
(19) a. The wise dog barked his master awake to
warn him of the fire.
b. "A stray dog in the distance barked the
sleeping child awake.
(3111 2007:39)

I (2007) 12k B &, [ACEEToOR Ui
RUTHoTHERNWLEHWNZRS XA TOH R
BROTHRELRT XA 7LD bERETL
LTOARENGWEHIsSN S EnD. 22
<, (19) OfER#EE, BiF L HERUOMIZSE
J2EBNLRRBEROFHENOBRE KL E
<, Intransitive Resultative 2 IZFHE LT3 Z &
WWHEBST2RENH L1255, Murao (2009) D
T TILIEEE D #E TRHE SC 23 Intransitive Resultative
2ITHRIR T 2B IC B W CHRREBEGR MR S N D
ELPRESNTOZWVWOT, (19) BERS
ZWI ERTFWEETHS L, (192) DX DI,
ZL[A CEE & ASRA) DE 2L D 2% Purpose % Mk
BT 2R ROBRICAREI NG L IILL D L
WOFEEDRL TR ZLBTELWTH S .
Murao (2009) @ & 512, FEFBOFERMIITH L
T, Causality 3 93 % 8 2 T Purpose % H/0»
HFRENGEI & 3 20T F CTHRORA W TH 2 &
BELTLED &, (192) BERAAETH 52—
7, (19b) DEBFHETH % &) illo e mRME
HMrzTLTLED ZLITLBTE5D.

BT, BFEOFMBRICER S ATV LD TR
ZRIIRM 7 HARFEOFE R oI, FER
TVEEOBEMNZRELVE A THEFEET L %
# 2012).

(20) a. YavhI)onVEEHLEST:.

b. BIFE o 721EH D OFTE ZRRRE &)
ELT:

QD a. BEIABI oh) THWE TRV

7z.

b. HBOTFLvETO T a—Y—13FMED
ERCRI (oW A
(20) TITREZEIFINH AT WS, Zh
DNERIZR TFERRBEFERU LB LT
WZLEBLERTH S, 21 1ITBVTHERMA
& WNTER T RISRBAMR 2 Ak L 20 W AEFEBD R 03Bl L
T3, Murao (2009) OHTITHEZIE, Z D &
DA A T CTIREE & AR DT — B O BR
WhdiETTHhse, 20) & D) OFERAI,
b2 b ZNEROEKRNE» LRBRINTWD
oz, EE, HorTRA»OLEMINGRETIE
TBERVICECTREEZRT O OTH 5. WD
IZHAROREREZ, FEROLBEIED B H0RRE
FMGE ST 5 2 L2k o T, RRMEFI RS
25E8%<, (22) & (23) THIREShTWVW3
X205, 2L 24 HEREREER L L WITRE
FTH o COMBEL TR T 5 2 L AIRETH
5.
(22) a. "KEEB@BEEF 512/ RF ¥ Al

A7z,
b. b WIIBEMSI2YY, Foicm
WT RSV,

(F (L - —F 2005: 176, 177)
(23) a. "KEBIEXES % 7 F 7251 128 7.
b. KEBIZHEZRa Rz 2o 7. (bid.)
L2LL2s, MRAKEZERE L L WTRE
FUCEILTY, FREXERRT 272012, B
) L AE R ORI F B - BRERA T L b ER
ENLVWIZELRDHY, ZHRIEUTHrLHEIDL
na.
(23) a. HEADBEHDO A VE D 5HDIEL
{#io 7z,
b. FHSAREALL IR LITHHE
WEFTDZ L EoF L EELT.
ko Z &2 5, Murao (2009) O R# S 1)
IZRLT, 1) HEEORKE RN L Purpose % E
WHER LG 2 2 & L 2) HAFEOKEMEIZIX
Purpose & ZE#I1Z L L WHRIRFHINFIE T 5 2 &
B Hs5. KETIE, ZNOLDEEEREDLIIC
T2 REPFELTWL,
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2. Y7o MIFSERE vs. BRI SE

9, 1) OEFEOMBME T 2 FELR
25101t HEERIIBVWTEERERLL
THEBE S 2T 1 4 X~ b (framing event) @D
MERPa— RSN L TRES R
72 Talmy (2000) O EFEHEEOML ZHD A d
ZEDEHTHL LR LS. B ITA RV B
ICEIBEERORBEERLEEIN, £0T
NOHIZER IR BRI EL O HERERE
T®H 5. Talmy (2000) 1& Z N5 O HFLERE
TIA P ERINDEEFOMNEESR L ZBEF O
WINIZLoTa—FbanzneiInitLo
THAOEFEECY 7 7 4 PRSI EFE (Satellite-
framed language) & BIFAFEAT 1S 3E (Verb-framed
language) O ZFEFHICK L TW 5. EEEIL,
4) ITRENTVwD XL, BT~V A
DOHIZERTH > BERE CRIEFN T S0 T
74 FTRBL, BIZFOEELXA TS
5.

(24) a. The bottle floated into the cave.

b. The bone pulled out of its socket.
(Talmy 2000:227)

7, V774 PRI ETETIE, BT AR
v b ERBBEMR T RO A XY b (co-event) I
TEFICRIL S, (24a) & (24b) T, BEH
HRIINLTEnER [HRE] & [HER] o
RERoTWwa, ZHEMELT, A (1997,
2002) 1, BEO [#EE] vXRIBFF, 25
D&, HERBEELEIERT 5 2 & o—Kic
AHBETH2—HT, BHO [HKE] © [FK]
rRIFEFIEZEAER (26) & 27, (28) 1TR
SNTVBEDITENDHRETH D 2 L ZfEHiL
TWwW5,

(25) a. 'John entered the man into the barn.

b. “John escaped the man out of the cell.
(FA7 2002: 200)
(26) a. The horseman ran the horse into the barn.
b. The horseman swam the horse to the
shore. (¥AZ% 2002:200)
(27) Sam {kicked/pushed/pulled/shoved/tugged/

dragged/threw/tossed/hurled/pitched/
squeezed} it into the hole.
(A7 2002:192)

(28) a. John {forced/let/allowed} the man into

the barn.
b. John {forced/let/allowed} the man out of
the cell. (P27 2002:201)

PR 4~ b & [HERE] & (TR oBfk%
Rpodb A Ry P PEEFATCRRSI NI T I A b
BT EEEDO 2D & D wa— MMz —vid, #
ARy P HIREBENERTDH >R EB
WTHEESND.

(29) a. Iswung/slammed the door shut.

b. He jerked/started awake.
(Talmy 2000: 239)

(30) a. Ikicked the door shut.

(Talmy 2000: 239)
b. 1shook him awake. (ibid. )
c. I washed the shirt clean.

(Talmy 2000: 265)

(29) 1%, REE(LFELR L [ OFRTHE
O3 Ry P DBEEFTRI STV S, (30a,
b) 1ZBH L T Talmy (2000) X EEFICTERIL S I
b Ny MIPRBEESRE FERE] oBfRE
o Lii_TWwa, Zhix [FB] LHHoS
TTHRLIZDWHKRTHLLEZ D, T,
(30c) @ wash 1% Talmy (2000) »%2E Bk & B B &
(implied-fulfillment verb) & MR D TH D, Z
DEWREZELTEEND [BEHSNTHER] 2
EEST DLV T T4 PO X o THERES
DENFATH . FERLELT, ZoOBEFALRELEN
HRIINLT [F&] oBfReR>LE25. 2
NEDOZLEEERET L L, Murao (2009) DT
IZEERI R R 2 UTF OEHIOFE D AR LY
THAAIEEL % 5.

(31) a. She wiped the table clean. (= (16b))

b. John hammered the metal safe.
(cf.(18b))
c. The wise dog barked his master awake to
warn him of the fire. (= (19a))
Thbb, ¥7 74 MRENIEEETDH 55HFED
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BEEL LRI, BEHFESZORELER L L
DA A x> bizxd LEBIEI DS [FB] 2487E
TEHELHLOELL, B1) OO ITKRA
DEIFHORTERO H % R THERB LAY
LDIFHBRLDTH 5.

351, 774 M EELEFARNIE
FEDXAITERE L HARGEOERME X OMETIEZ
LRRIz—on b v M ERHL T D,

(32) a. Ikicked the ball into the box.

(Talmy 2000: 228, I3 EH)
b. They floated the raft down the river.
(#87 1997:158, I3 EH)

TTILIBRTZ L DI, HFEOLI LY TI4
PR ERE T, BB B OB
THLEZYT 74 b (KETHER) TRIASINDS.
— 5T, HARFEIZEGFAZN I EFEE (Verb-framed
language) 1ZF%% L, (32) 129 % CIZ#AGER
LEoE92E, (33) Do IIBHREEEH
F (KFTHRR) CRELTILENDH Y, [HERE]
& TR #48ET 244 ~v MIEBEHNICE
J2EFAONFETREINTTNRE LS v
((33b) 1A (1997: 158) 12 X 2HF).

(33) a. FER—VEH- THIZANT.

b. WHIEFZDWLEEELXTINZETFH
7.

(34) a. "I R—VEFITHL - 72,

b. HWHIZZFDWLEZE)DTITEDLNR
7z. ((32b) DFEHRT)

TOZLIFoFED, HERFETIE, (B4) lTRs
nNoEiic, B4 _v & (Bl 2 [F
K] OBfRZERFoIEA N> P ZHFED & D ITEH
FICRIRT D ZEDPTELVEWVWD ZEEERL
TWd. £9595L, (3) OEFEOMEMEL (2
ITCEY T IA M ERFTER) ITHIET S @)
DEXDBERENT VDL, (34) DFA EFAT
Iz HARGE DB U BEECH 5 &I HHEIC
JRESE DT ENHEETH D (cf. /NEF2012).

(3) a. John pounded the metal flat.

b. The lecturer talked himself hoarse.

4) a "YVarvsrEBETRFyrallifuni,

FEMIBE2OFE LT A TITL %

=

Ko7z,
(35) a. YarvigErismEiXL.
b. WL 2R THEZES L.

Thbb, BIFR USRIV TEEF TR
ENBERELDIE 35 DX DI A x> b
ThHOIREENERTH-T, 4) DLIOITEh
&R % [ERE] oBffRzH->
HARY I TELTVDTH 3.

3. MuEREOBEKRNHES

HIEIIZ BT, Talmy (2000) 12 & o TR S
NIEAES O a— P T 2 SEEE O
ZEDAND Z LT, FEFEORFE L KR D
HIEER 2R3 2 L, HAGEORIREI L ER
D, ZARERETER L LWITREE T H D 5 R
XEERAETH 2 2 E3HHI N D% /T,
L LADS, FHETLIRNSEHENZLEERSINT
B, TALIFRICEEL HERFESENZNT T
A4 MU ERE LEFRNIERETDH L LD
R 7210 CIREBIARBETH 5.

9, ThECcoBETICITHAL LI,
BN EEL L TR ENHEFFETH - T
b % OFEREIXDKILT 5.

(36) a. YVarvdEEEZHEIE o7, (=(a)

b. A7V =T =7 eI RWIZHV
7z. (=(14b))

L2 L L5, Croftet. al (2010) 23483 %
X 912, Talmy (2000) 12 & & #AF Ak 0 7340
IR EFEMAOSENTHEICYIES 5D D TIEXR
{, DEEFBNICRLNHLDELRE A 7D
BIEAT 2 0 THD VD, HlziE, ZhiF
Talmy HE HIEH L TW A HEETH 225, REL
L 2 EEERIE, FFRITBWTY T 74 b
Bef 8 2 — > LEIGARAS I 8 & — > DTG D 3 —
PRI s 2.

(37) a. I wiped the table clean.

b. I cleaned the table (by wiping it).

(38) a. She hammered the metal flat.

b. She flattened the metal (by hammering
it). (Croftet.al 2010: 212)
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EoT, HARFEIZBWT, REZ(ER»—F
Tix (35) D& D BRI 8K — v TRILES
, FTAMHIZBNT B6) DLIITYTIA b
PfFIF /82 —vCRB SN S 2 LTI HER
BRI LLDOTHS. §25LZITHINSRHE
X, HEREIFT 74 MRS T K-, Thb

LIERBL LT TORED LI BHELDOI LW
5 Z & TH5. Croftet.al (2010) X7V 7
BB, HAGFE, 7ART Y REE A7 v KEE, R
ORIz L T, MEZSPREELOBES
HEDI— FIURZ—v U TOIIICELDT
W5,

(39) double framing satellite framing < verb

framing, compounding < coordination
(Croft et. al 2010: 220)
(40) ‘paint X red’ < ‘“freeze solid’ < ‘shoot X dead’?
< ‘wipe table clean’? < ‘push door open’ <
‘pound dough flat’ < ‘hammer metal flat’?
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Abstract

lot. And awareness of self-medication is increasing. There is the opportunity to take general and pharmaceutical

Over recent years, the environment about the medicine which surrounds people is changing a

supplements children of elementary school age. Children who take the medicine at the discretion of own is
increasing with advancing age. Therefore, it is necessary to perform medicinal education early. And in order
to make the correct self-medication, we are a need to raise awareness about pharmacist. Currently, curriculum
about the proper use of the drug is being performed at the high school and junior high school, but there is little
in the elementary school. Therefore, in four places of Osaka Prefecture, pharmaceutical students held a booth
to learn the proper use of medicine and pharmacist experience. The booth is comprised of three parts: picture-
story, preparation experience and drug therapy experience with toy. And we took a questionnaires (pre- and post-
questionnaires) asking the medical knowledge to children. We held a booth while checking the understanding
of children. As a result of the booth held in accordance with the age, positive answers of knowledge about
medical care in post-questionnaire was significantly higher than in pre-questionnaire. This was effective for both
preschoolers and elementary school students. The present results suggest that this activity is effective in order to
improve the recognition about pharmacists and proper use of medicine.

Key words —pharmacist experience; medicinal education; pharmaceutical education; pre-school child
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Reproduction and Human Rights for Women
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Abstract

program for understanding human rights.
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O HEDOLH TEINTETWEDTL & D
D, LTV CEATWS DO, 12D IC
WL 2L WD T, HEWITRETES DL
BoTRETEATWEDOTL & 9. SBI#EIC
OVWTIE, D EFTH 50Tz AIMBILTH
LOHMBMMBHDLTL £ D2 IElR - HERIZZIT
Tenwr 7, Z Twr 7 2 ERT2HHIH
2 TL I, R, ZTbwr 7z —
EEODHHEXDHLZTL L O, HATHE, b %
HEEOGET, HAVERTELEZ VT
WARZ W H LA

WEETIE, 7203 %EELILTVWHEDWT

b, FREEHLTVWEIZEZ T, PEED
BIRPHEL L) EEZTVWET. HRTHDLT
D1 %IT L 2% B L WIRBEMASNC O HiEE & HEbR-¢
T, ZORRESFLZEPDETT. MFLL
TR BITENTE L0 2 DIRNEFTE
2o2h LT, EEIZIED o 4L DAPES
RHEFCEAT:VWEEZTVWE b LAY
oo WTRUIZLTHDHE OEIRESF 2 2 L DHE
BT

BRI, ANXDOHEiRH 5 CTHEL VWL
3. HESFOFELTV, BECHERN R
Be L IR TR EECTLE IR L 200 %
N, ZOMREMRICH S E Z EKYTT.
BRI EEO D ZHEOZT L, BRODZHD B
REFHOERLVWZ 7.

3517, WEYFCBEE T ERIZE O MEAR
2D, BEAOAME LD £, HERRETE
Z7zE 3T, SeEE L EEE OBEBREREROARR
SRRt L, ERIIKTE2EEZS5TLED. 2
DEILE»PLD, EELHELZFMNIES, &
EEDFEATWVEEZ T R—+$ 22 25, ZHEDOA
MEICRCRE LIcHEEZEBL T 2 2 LItoud ) &
ER
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Abstract
separated from the sea hare Aplysia kurodai. They have unique carbasugar structures of C7 cyclohexenoid core

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

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. e. 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 « -glucosidase

inhibitor.

OAHIEMZRL, WEESLZD Y — FMLEY,
V—RELTHEHEZEDTWS

CrANVNY 2 —HEEx ﬁ 3" 5% pericosine
kD&mz;UEm,@ﬁ@%7X77y
Aplysia kurodai O B NEWY) 2 b 7 BES it B
Periconia byssoides DREEEY TH D (Figure 1",

1. EU&IC

FRHEEARROELFNFEL, EMHEFT
DI2DIZRDT T ENHERLVLEDHTD 2.
AR, HEOREEITHEMIL 72 5RO (pseudo-sugar)
DEMED AL WMEMFUTIL S 2 H LTV D 2 LD

HIBHLTW3. 2@ & D % pseudo-sugar D H1°T, pericosine A @ b b FEMFL I 3 2 M & 1%
BHNOBRETFIRERTE S Hbo ke UoLT2EELEMEEO LD, N5 AR
BEIE, DNy 24— (carbasugar) & W4T B aY e LTHEESATED, T T
WB, ANNY 2Tk, FEEMEEEE T 5T | |

B, TOHODH Db DI, B2 LIRSS a Lo M%E§W weor 1
(FVavi—¥) OV FYRELD, BARE oy o o

VER%#Rd. 7)) avyF—x¥iE, EWECORE

{+)-pericosine A

(+)-pericosine B*

(—)-pericosine C*

78
Wb, MIERECOME oy v 7R Y Y — goome o foove e e T o
LTomeEREL 2, BocEEewey L UL, @/
ToeAEHoTWE, FTH, FELT A VA Hﬁkw mwgm immm?%

WG CICHEL b oTWE ) avy X —¥o
FHEHRNZ, FUOMERE, U, Piv A4 vAE, Ea

*existing as enantiomeric mixture in nature

Figure 1. Structures of Natural Occurring Pericosines

* RPRIERIRE: « BHEEEILAAIFSEE, e-mail: d12007@gly.oups.ac.jp

FEE L, KARBIRROBLERLE  LITHBR LD

DTH 5.
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H ORI DI v — 71T & o THEA A AR
DPAFE S NTE Y

2014 4F, Cichewicz 5%, 77 A OLHE LD
B S 7z B Tolypocladium sp. DR FEY) &
L T (P/M)-maximiscin % BB L, Z D&%
P U7z, (Figure 2). ' Pericosine #F4 i % &
AT\ % maximiscin 25, UACC-62 X 7 7 — < fff
Bl At 3 2 B8 2O RN ER 2R3 2 & 20
5, pericosine JHD AR, SRS HICTEHE
HEHEITDOLEEZ LS.

$H 51, LLETD 5 pericosine FHD A M FEE 1T
W, ZALFE TIT pericosine A-D & Do D&E %
L, ZNoOfEEHo ML L,
pericosine E IZDOWTIX, HALAZ2EHT, TN

(P)-maximiscin

TEBRDEHE DL ST Z Ldh o 7z. Pericosine
E I%, (+)-pericosine A & (—)-pericosine B % 721,
(—)-pericosine A & (+)-pericosine B ® & 9 12, i#
D*x 7 ) T 4 —%FFo T2 pericosine A & pericosine
BT —T VA LT LD L2 Bk BELE T 5
KR <dH 5 (Figure 3). F 7z, KIRD pericosine
B, C, ER=FvFA<—REMLE L THEET
% &V ERBEVHE ST s TwE. >
BELNEZ 7213 2 DA 7 ) v FALEWIE, KA
MeEOTHIZOEE CFET 2, FTHHD
RAHMbhTwaitame LT, BAOSIA V7
v . v H 3 oseltamivir phosphate, #% [ FLHE IR I
3 acarbose, I L'\ 7 — ¥ BAE A validoxylamine
ADVZETLNS, 251X, Figure 4 IZF8 T & 9

COOMe

(M )-maximiscin

Figure 2. Structures of Natural Occurring (P / M)-Maximiscin

COOMe OH

[tﬁn HO !(M
HO' Y WWHM@E
OH COOMe

(-)-pericosine A (+)-pericosine B

Figure 3. Formation of Pericosine E

COOMe OH

— MeOH Cl HO OH

,,,,,,,,,,,

HO' Y O
OH COOMe

pericosine E

O.__OEt

H,PO, * HN” ?:/ 'Ojﬁ
0

Hlil\f

OH oseltamivir phosphate

neuraminidase inhibitor
HO,, e ( ) oH OH
. : le) HO/,,,‘ HOu., .\\\\OH
HO” Y NH OH
HO HO OH
OH 0 o) HO' ; K%
HO OH OH H
OHl o
O

validoxylamine A
(trehalose inhibitors)

acarbose H
. . OH"OH
( @ -glucosidase inhibitors)

Figure 4. Structures of Oseltamivir phosphate, Acarbose and Validoxylamine A
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1z, WEL TS0 7Y ay X —LREEE:
BELTWS. B Y REo5T, FEOBENRM LR
D pericosine E  £72, (LD 7)) ayX—+¥
PHEEM 2RI d 5 EF 2 T2,

bl X 9512, pericosine E D&E I, BHES
B E L TOF ¥ vy I THEI EFdE L
D, REHORRY OMNIEE NI 22 L,
KO BFER G AEMEE TR R T2 L, 3561C
FOEERBEBOEMBICERTIERY D253
BEMEDI D 2 L W) HITBVWTEBENEEZ, F

KEFTLIY

2. TNEXTOD pericosine ENDERHAR E
pericosine E D& KEHE

Z A F TITHEE L T & 72 pericosine A-D & Do D
AAH% Scheme 1, 212F & 7.9 Z DA
ETIE, HEFEELLTX IRV IREM
W, 300BFRIFIRE Y R (+)-2, (-)-7,
(=)-2 » L% D pericosine FH~N & B W T W7z,

.—
COOMe COOMe
- - —_— (¢}
(0) OH (@)
o} O
(—)-quinic acid 1 (+)-2
key intermediate
| N —
| l ,,
COOMe COOMe COOMe
WwCl1 ~OMe MeO,,,
RO OH RO OH RO OH
OR OR OR

(+)-3: R = cyclohexylidene (+)-4: R = cyclohexylidene

L . L

Scheme 1. Total Synthesis of (+)-Pericosines A, C and (—)-Pericosine C

(+)-pericosine A: R=H (+)-pericosine C: R =H

COOMe COOMe
HO,, L.COOH §ooH
e o= 0= O |=.
HO" ™ SOH  HO" ™ “OH Q 4 U4 RO
OH oH @
(5)-quinic acid  (—)-shikimic acid (+)-6 (=7
key intermediate
COOMe COOMe COOMe
cl Cl Cl
— 0 é{ |
RO" Y OH oy rRO" Y TOH RO"
6R 0 OR
- (-)-3: R = cyclohexylidene 6(_)_2 (—)-9: R = cyclohexylidene — (+)-10:
i» (-)-pericosine A: R = H key intermediate (—)-pericosine D: R =H

Scheme 2. Total Synthesis of (—)-Pericosines B, D and Do

(—)-5: R = cyclohexylidene

(—)-pericosine C: R =H

COOMe
~OMe

é "’///O H
OR

F (—)-8: R = cyclohexylidene
e (—)-pericosine B: R =H

COOMe

-~ OH
OR

R = cyclohexylidene

(—)-pericosine D;: R =H
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INFTOMEELBLT, Z0b32D1i
(F)-7%Mz1Et4 20 RXY RITHHET 3
A A BB BRAA 23 pericosine £H D A2 4 ARG 12 B\
THEET2OTERZV2EHERLTED, Z0
# 2 12H D\ T pericosine E DA AL H % T AL
DX HI2#E 272 (Scheme 3). T D Scheme T,

(— )-pericosine A B B{ & CTH 5 (—)-3 L (+)-
pericosine B BI{ATH 5 (+)-7 i s 5
ZEITLoTHWOBHEHEL, 20k, KX
FRE DO SR D R, BRTEIC X o THRAMAEKI I
LEiHDTH 5.

Lo L, REKZEKEZERT L0121, Fk

COOMe OH COOMe
Cl HO OH
— :>
HO 6 H /U’/////O O é ” ///,/// O
COOMe o COOMe
pericosine E 12
COOMe COOMe
Cl
C7 . 0
0" Y~ "OH 0
s O
(-)-3 (+)-7
intermediate intermediate
of (—)-pericosine A of (+)-pericosine B
synthesis synthesis
COOMe COOMe COOMe
+OH '
. G . %o
0" " VBr 0" ™y 0
O N o)
(+)-15 (-)-2 (-)-6
COOMe COOH HO, ,COOH
0" — HO" > NoH HOW[jiLOH
0 OH OH

6&)6

Scheme 3. Retrosynthetic Analysis of Pericosine E

(—)-shikimic acid (—)-quinic acid
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LTBIEITNELE S L WWL DhOEERD
k.~oai,7uueF9ye}3@@$%
REREDHFETH . ThETORBRETIR
X IMED 6 TIETHRINEN18% LIEVWD D
T#H -7z (Scheme 4).2Y

i, (+)-7 B, RPFEBBEIZE VT
FRLEmTHh o128, FOXNEE(-)-TDE
% i%ﬁﬂié ATW7z (Scheme 5)%. = R¥ ¥ K
(=)-71, Y= v(+)-6 12 mCPBA % CH:CL
H, M%ﬁW%é%é’&@uﬁﬁﬁwmﬁﬂ6
EDOREBMELTAR TS 228, BEEd 2 2 L1
TELW. ZOHEE ED F Z pericosine E D&
BOZERA 3 X, FE 1 o0& WT, K
I DRI S & D EHEREM E T D, ArEER

L 0IRSIBGTE, 2EKITERELX
[Ersid8hrds., ZnzE#T L7201
X, X DENTALERERY = R X AURIS O F
BDEFE N

F 72, (—)-6 DAL Scheme 6 1ZVh - 72 H %
DBEILNTWE T, RIFFEITHE W TH 72ITHF
SN5 6 OEAMERERNY T RX MRS EHAE
bEDLZET (H)-TEWENIZARTES 2 LFE
z7z.

itz s, MTOoO~Q@ D WE T
pericosineE0)/—\)5J\ZEPF'E:'3’['Z,K (=)-3¢& (+)-7%

COOH cyclohexanone
CSA (cat.)
MeOH
S toluene
) F OH
Ho (é)H MW, 160 °C
30 min
(—)-shikimic acid
COOMe
CsOAc
DMF SN
0°C-rt o
3h
(+)-6
COOMe
n-BuLi
HMDS -
.u‘\\<o
=78 °C -1t S
3h

O

()2 (77%)

IDAEBIEL I L EHREE L, 2AHDERIC
WNETH 5Tz,
COOMe 50 COOMe
pyridine
DMAP
O\\ : OH CH,Cl, o' ; OTf
o 0°C-rt o
3h : E
13 (79%) 14
NBS
1,4-dioxane : H,O
0°C-rt
overnight
15 (30% from 13)
COOMe
HCl in Et,O
Et,O
0°C,1h

(—)-3 (quant)

Scheme 4. Synthesis of Chlorohydrin(-)-3 from (-)-Shikimic Acid
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COOMe COOMe 0 COOMe
J m-CPBA . o+ .
Q 3 - q qQ
f le) CH,Cl,, reflux % 0 f o

(+)-6 (=)-7 (H)-16

Scheme 5. Synthesis of (—)-7 from (+)-6

Tf,0
COOM 2=
HO, COOH ©  pyridine
@\ Ref. 12 DMAP
no' Y “OH oH  CHyCl
0°C -1t
3h

Q
1

(—)-quinic acid

Scheme 6. Synthesis of (—)-6 from (—)-Quinic Acid

Dy ZunxHyzy 6 S5HORR

@7u et FY 15 &KOAMERIRME

@F 7 v AZRF Y R TEKOMEERME
FEEHELIE, T, TAE3DODFHIIOWVWTOD
BRES # 1T\, Z DR, pericosine E D &AL~ &
WaRzEzEDL 2 Z & LT

3. Pericosine E D&/ HHEE 6,
7 DEhERFK

15,

31. YUOAFHI I 6 DHEHERD
Scheme 7 IR T EEHIO Y Z7a~AxH+ VT 6

Tf,0

COOMe A COOMe
pyridine
DMAP

. +
o Y on  CHCL o' Y orf

Ie) 0°C-rt I
3h

13 14

Scheme 7. Previous Synthesis of (+)-6

70% inseparable mixture;
ratio of (=)-7: (+)-16=3:2

COOMe COOMe
CsOAc
O OTf DUMF 1e)
O 0°C -1t O
3h
17

(-)-6 (78% from 1)

DERKE" 2 1213, W o DMERDH - 1.
D BARMEAIERICE L, YEREIHETDH 2
¥y A7 T — b (CsOAc) AL ZiFh
BEEoTWw, D EHOIXFNURNLT IR
(DMF) »Eim oz obEIEmETH 5. 3)6
X, LEME L COREMRICRIBELY, o, F
ZA1t, Diels-Alder FUSIZ X 228 L&z L5
TN ERIRT 27012, (+)-6 DEE
PWEL, PR T ZBELD - 7.

22T, EEHLI, ROBRITEB L. MY
77 —b1AEEKTEE, Tra— 113DV
v XX UERICHMBERDON, N-YXF VT
I/ )Yy (DMAP) #EF, €IV vy, MY

Wy,

COOMe COOMe
CsOAc
Q" DMF Q"
o 0°C-rt o
3h

(H)-6 (+)-6 (78% from 13)
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TNF U RER YA NVKVEREKY (THO) ZAEH
382 L, YELDPSL (+)-6 %52 2% (Scheme
7). ZOZLIF, VADORIGEHEEEST 22
ET, 1326 (+H)-6%—ZITEHTELLELED
12, CsOAc % DMF % fl W\ 2 W T & AT REME & 7R
L 7.

9, 320 1 BEETHBO (+)-6 2521
DIZTHIRS LT\ 585 T K F o % 3
7. Martin Sulfurane®™ TIiE, 4 ¢ KIS SHEST L
Lotz F7:, Burgess i Tk, HHELIR
EMEEZ LIS E Loz,

KIZ, NV 7T — b 14 10EY) A 21T
2L, (H)-6 ZHWT 2AREMLND 2 LE
Z, HWEERWIES THEE T VTS5
P42 MET LTz (Table 1). XU ®IT, W%
CH:CL, FUSIRE %2R, RIGKH % 24 Kz
BEEL, WELLTY)YY, NIZFNT I
v, VA4V FavrvzF vy v (DIPEA) %
HTHWTEREIT - 7225, JUGIRIE E A ST
L&2o7z (entry 1-3). MIEHEMEOY 7 HF Ly
suvysxy (DBU) AV HEZEHETTO
EErCIX, FELIAERD I8 (61%) %155
DHTHo1z (entryd). & Z 5, DMAP =i
FEELTEHSE 2 LHBND 6 23UE 63% TH

B L7z (entry5).

o<, YBBEBEIZOWTHRELLEZ
% (entry 5-7), DMAP % 2.4 M\ V7B, UK
TNM% T (+)-6 215725, JFR 14 H 9% RN L 72
(entry 6).

Sbiz, RIGKMOEMEENELT, <4
7uvz—7 MW ZRW, RISEE L
R IZ DWW THREST 29T 5 2 & & L7z (Table 2).
MW B 5 T, BISIEE 80, 100, 120°C iZ 2 W
T, TNZENRIGKEH 304> & 5 0 CEBREIT-
72 (entry 1-6). Z DOfEHR, RISIRE 120 °C, MW
IEAEERE] 5 > o, FURHEINS 2 2 LT HD
(+)-6 DAZINEKE% TH 22 Z & pHEHL 7:
(entry 6).

ZORIGHEMHEREIZ, YPWENELTWT:, 7
NaA—=N1B3 sy 7unFF Iy (+)-6
DY vRy AT AT (Scheme 8). ¥ 7 1
o XX VYERY, 73— 1312 DMAP (24
L&), ¥Ivy (124%8), THO (12 4&) %
MW 5T 120°C, 30 ER ST & 25, —
ZEITHIND (+)-6 ZINE 65% TH S Z L ITHY)
L7z, 12720, ZORISIZEWT DMAP % Hikk
LLTHWTWS S, YY) YDFEDNETDH
52 Ehbrol:.

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

COOMe

base (1.2 eq) gjoom / FOOMe QOMETO% \
<§ 3 orf ,Cly. 11, 24 h ><%5 HO;ﬁ o &4 ¢ 0 ::
5 O /
14 (+)-6 18 19
byproducts
entry base (pKa of H'base)™ (+)-6(%) 14(%)
1 pyridine 52 0*
2 EtsN 10.6 14 73
3 DIPEA 11 0*
4 DBU 12 16 7
5¢ DMAP 92 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 eq.) was used in 1/2 volume of CH-Cl>
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Table 2. Microwave-Aided Elimination with DMAP

[j:1~ CH,Cl,
o Y TOTf o' Y
o) RS
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
SUi-- i g
o' Y TOoH MW o Y TOTf o' )
(0] (0] ®
<j 120°C, 30 min 6 <j ©
13 — 14 - (1+)-6 (65%)

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

Lotz ), MWEEZRAL, 245
=D DMAP ZiEHE L L THW2 Z £ T, DMF,
CsOAc WS Z L, 1 TIET (+)-6 &
RARE & Lo 7z,

3.2. 7OFEKRU > 15 DEIERIRNEH
Scheme 9 1 TRTEEHI D F#EEZHA WS (+)-6 D
Toeb K)o BEgl (+)-15 &
ZOREEEMAER20 D& KILIZ 241 TH D, fiL
ESRIFMEDZ LroTe, £7, WL LTHIA
MRFELNT WS, 4-VF X F Vv H2HWEDHH

BThHL, IhbrWET L, RIGEHITOW
THAMET LT, ZORRIE, Table312F &
TRl

7ok FY Y (H)-15048K07=I12, B
MR kDt % 2 0 1, RIGKR % 20 FREE 12 [EH
ELCHEZ OWEBEEZMREI LI L 25 (entry 1-5,
7), T r=bVvEHAWEEIZ &bEVE

PFUET (+)-15 %5 2 Tz(entry 7). RIZ, ¥
DIREHZEOMRE 21T 5 & (entry 6-11), 7 % b
=R U VEKD 23 ORI (+)-15 i EiR
ThE 272 (80%, entry 9). & 512, FUGIEEIC
SDWCHNS & (entry 11-12), 7 h=Fr ) v
K=12:3 DEEHEES, (+)-6 DIRE % 5mg/
mL & T 5K, MEOHELE 272 (entry 9).
NGO DRERE D LT, entry 9 OFMAET, KIG
IR % 4 RERE & CAEHE L C o RO IR CH WY
L5z, T Tuee B v Lom#Es
HELTUBEOERIZHWS Z L& LTz (entry
13). B EoMEtick D, 1,4- V4 X9 v 23R
ELTHWSZELL, BHO (+)-15 D%
i) 2 LRI A Bk 2 WL L7z,

3.3. FSURIRXY R 7 OB BIRMESHKY
BEIZIR R X9 BT, Y626 rT
VAZRFY R T OGMNEEIYT R LD
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COOMe NBS

1,4-dioxane : H,O (1 : 1)

oy 0°C -1t o

f 6 overnight

(+)-6

(H)-15 (48%)

20 (20%)

Scheme 9. Synthesis of (4 )-15 Using Previous Procedure

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

COOMe COOMe COOMe
NBS LOH HO
_ + +
o' Y 0°C-rt,20h o Y Br o Y Br
o) o O
(H)-6 (+)-15 20
conc.of (+)-6 product ratio® (%)

entry” (me/mL) solvent ()15 20 m
1 5 dioxane-H20 (2:1) 36 49 15
2 5 BuOH-H:0 (2:1) 43 27 30
3 5 DMSO-H20 (2:1) insoluble
4 5 acetone-H20 (2:1) 72 12 16
5 5 THF-H:0 (2:1) 33 46
6 5 MeCN : H20 (4:1) 38 45 17
7 5 MeCN : H20 (2:1) 76 8 16
8 5 MeCN : H20 (1:1) 74 13 13
9 5 MeCN : H20 (2:3) 80 7 13
10 5 MeCN : H20 (1:2) 75 125 125
11 25 MeCN : H:20 (2:3) 74 9 17
12 75 MeCN : H20 (2:3) 75 11 14
13 5 MeCN : H20 (2:3) 80 8 12

a Reaction time in all entries was set to 20 h except entry 13 (4h).
b Ratios were determined by analysis of 'H-NMR spectra of crude reaction mixtures.

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

#13, pericosine E A IZAZHTd®H 5. Scheme 3
TR L 72 pericosine E & B8 B 12 A EE 7o AP AR 13
(+£)-7TH 25, HHLRx KM OMRETIZ
i, XDETHETARTS 2HE (H)-6 2V
LHBEVBEYITH S, 22T, HLORICH %
AT (+)-6525 (—)-T~DRILEHESL,
ZORER T Table 4 1I2F DT DT, REiTIHZ
oW THR S,

Entry 1 -4 \TRL72EBRD L, YA F VYT X

¥ 7 v (DMDO) #fWTzBRIZHI 3 1 FRE 0E
FEDR S 7z (entry 4). R\WT, DMDO O—
FDORAFNIEE Y 7 vFa A FVIRITHZ 722
FNNY)INVFERFNYF XY T (TFDO) P %
R L ERTIE, (—)-7L (+)-17 DERL
D181 EBEPFMEL M E L7 (entry 5). IR
MED7:®, SHLIINREZETS®IEZ
%, —15°C TORISIZHBWT, Bz (+)-17
PHEL, (=) TrH—DERMELTHESZ
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Table 4. Epoxidation of (+)-6to (—)-7

COOMe COOMe COOMe COOMe
—— [ Do |
Q" Q" Q" HO
o e o N
(+)-6 -)7 (tr16 18
) time temp product yield (%)
entry oxidant solvent (h) ©C)
(—)-7  (+)-16
1 CFsCOsH (in situ) CH:Cl2 10 rt no reaction
) tert-BuOOH, VO (acac)2 THF 10 1t 18(58%)
0-TfOPhSeO:H (in situ)™
3 H-0-CH:ClL2 10 rt decomp.
4 DMDO (in situ) H-0-acetone 10 0-rt 33 10
5 TFDO (in situ) H>0O- CFsCOCH: 3 0-rt 57 3
6 TFDO (in situ) H20-CF:COCH: 3 0 65
7 TFDO (in situ) H->0O- CF:COCH;3 3 -15 72
a. Yields were calculated as combined yield from 'H-NMR spectrum of crude products
LTI LTz (entry 7). 7z,
ZZETHRRTELELIIIL, 300MESA (@ 3. 4. PericosineED &K P E#F (—)-3 &
YZunxH YTV 6AMOME; @7 uEL F (+)-7 DEK

VYIS EROMEERE, @7 v 2z Kx v
R 7 & ONEERME) 2WET L2 EITHIDL

cyclohexanone

INFTTHALLERIESEGZ AW,
pericosine E DHIHE (—)-3 & (+)-7 &K%

Tf,0 (1.2 eq)

COOH CSA (cat.) COOMe pyridine (1.2 eq) COOMe
MeOH DMAP (2.4 eq)
toluene CH,Cl,, MW
HO OH 9) OH 212, SN
. MW, 160 °C 5 120°C,30min Q<
30 min O
(—)-shikimic acid 13 (92%) (+)-6
COOMe COOMe
NBS n-BuLi
CH;CN : H,0 HMDS gy HCl in Et,0
0°C-rt THF Et,0
4h -78 °C - 1t R 5 0°C,1h Q
3h

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

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

Scheme 12. Synthesis of (—)-3
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COOMe 16,0 COOMe
HO,, ,COOH pyridine
[jj\ DMAP
not Y~ oH o OoH  CH)ClL o OTf
" o0 O
3h
(-)-quinic acid 1 17
COOMe COOMe
CF 3COC H 3 ““//,O
CsOAc Oxone ® )
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. Synthesis of (+)-7

1T - 7z (Scheme 12, 13).

Zuuok R) ¥ (=)-3DEKTIE, 3, ¥
XIMEPHEFKMELL, IV T 7 —ANVKVEE
(CSA) HIET, Moy — X & — VIRSTRIE
H, ¥yZ7ua~x¥% /% 160°C, 304, MW &
L, 13 % R%OINETHT:. 131%, SEBHH
LMW Z WS 7 YRy METYZa~x ¥
vy (+)-6~EE T4, BRI LI,
Zuesb FY v (H)-151ZEHBLT.. 132560
2BREINRIE, 65% TH o 7z, KIZ, THF K
H, —78°C Tn-7F VY F VA (n-BuLi), ~
XHAFNVIY TV (HMDS) 6% LY
FULNTHRXF VY Y TH Y (LHMDS) % (+)-
15 12F S, Y2z HXY R (—)-2~¢H
&, i Ty F vz — 7 VERS, 0°C THEL
KBNS 22T, BHOD (-)-3%¥x3I8
D HARINER 45% CTEKT 5 2 & SHERT:.

—F, FIVRZRXY K (+)-71%, Scheme
BItihoTERLE. 9, B HEYE
ELT, XEBEEOLE? T va—v1aE
BTz, ZHITH LT, Scheme 8 1Z/R7 L 72 Kt
G b ) vy (124%), TRO (12 4
&), DMAP Q4 % &) * MWEHN T2 2L T
vzunxHyvzy (—)-6 THKL & O LEA

7225, BB®D (=)-6 1355 nizd D DEIAERY
%<, WENFELIEF LR, ik, EE
12ent-13 D C-5MIZBIF BV T AF Vv F < —
THY, MW RS 5 22 O SR EIKY % 52 1
L EEZOLND., T, PIHIDO DMF IR I
CsOAc T IV 2 HET (—)-6 ~EHE Wz, it
W, S[EBIF L 72 TFDO # BR{b#l & 5 2 miL
BRI = R x &L HVWT, BRO (+)-
TEER LI, ZO%E, 7va— 16z R
XV F (+)-7 ORINEIR, 56%THoTC.

4. (-)-Pericosine E D2&HR

4.1, I—FIVEEHERD-HDET IVEKE
Scheme 3 127~ L 72 pericosine E D& B EE 12
D&, REKDOD I 1o0HFIEELS (—)-3
E(H)-TOMEIZOVWTHETLZ L LTS,
Lo, (—)-3, (+)-71%, HEME»L L
BEOEGR TR BEL T 2HEE LAY TDH 2.
2T, =T NVERRIGCRE O T VERE L
T, HEME,LLIVEIETERTES1L
(=)-TEHWTZ =T VARG IT DWW T
MRES L7z, ZDOFER% Table 5 I2F & O 72,

VA AR E LC, BFs -+ OEt & %\ & AICIs
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Table 5. Coupling Studies of Model Molecules

COOMe COOMe COOMe OQ COOMe COOMe
catalyst (0.1 eq) HO. O cl cl
CH2C12 o o
+ o - J + o +
O OH O 0°C -rt. (e} o™ 0" 7 "OH o" 7 "OH
SN e) s esNey
1 (-)-7 22 23 (+)-10
product( %)
entry catalyst
22 23 (+)-10

1 BF; * OEt 10min 68

2 AlCls 45min 64 11

3 BCls - 10 11

4 HCl in Et2O - 6

TAVWESGEIL, BNOL Yy 7)) v 7 k2 %
B2 EITEILT: (entryl, 2). 2D Db,
BF: *+ OEt: TI%, [JSKHE 10 7 CTHIY) 22 215
52 EnHKT (entry 1). F7z, BCl & W
rEAITE, B2 3B onT, 23 E(+)-
10 % 2020 10%, 1% TEBLT:Z L H1HER
stz (entry3). —4, 7VY AT v FRTH
5 HCl Z W7z B, HB9Y 22 134 kw3, 23
(6 %) 522123 EUhuholz (entry4d). &K
Hi TR R 7R ES 2 & FEBR D pericosine E DA% 1T
\Z, entry 1 IZ/R9 BFs « Ot il G2 803 %
ZEELT

4.2. (—)-Pericosine E D&
BT O Fe# 4 % F W C, pericosine E & 5% D
7012, (=)-3& (H)-7TELDOMD=—F Vi

* OEt, (0.1 eq)
CH,Cl,

SR %1772 (Scheme 15). Zunok KV
v (=)-3Lt=zH XY F (4+)-7 D CHLCl: 78K
12, 0°C TBF:*OEt: (0.1 % &) %1z, =&
TI0MEHR LI L 25, BOZ —F VS
B % 52%DIRTHE L Z LISk L T2,

RKNT, 5 AIKBREDNAERIED 720, JIER
ik Aaleds, BHOMEW12 255 Z LIET
o7z (Scheme 16). £ 2T, BliEELTT
a— vl #—H, 7 kRN EENTR, AT
HORINIRTTIC & 2 12 DA% A4 72 (Scheme
17).

t. & 11 @ CH:Clz ¥ YK 12, Dess - Martin £t
# (DMP) Z/EfS®TEZ S, B b
v 24 L REIEREE D EIEY) 25 O oy B R RS
Y (24:25=1:1) 527 HwT, 20
BEMEBE LT VwE TAKEATEF Y Y

(-3 (-7

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

0°C -rt o

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 ”w,,///////o O\\\\‘ 6 ”"U"”///////O
6 COOMe 6 COOMe
11 12
TMAD : NN,N’,N’-tetramethylazobisformamide
T
~ =N N
N” °N ~
T
Scheme 16. Examination of Mitsunobu Reaction on 11 for Inversion of 5’-Hydroxyl Group.
AcO
Aco O
O%PQ (DMP)
COOMe (0] 4 COOMe 0
Cl HO, 0 CH,Cl, ca o o .
undefined
O O 0 OC _ l't, 4h O\‘\\w Y mm“'”””””/mo 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) CHLHE L 7#ER, 5 /KERZEE DA
DIHER U 72 pericosine E O Bi BRI E 12 % 2 B FE
34% DK TE 2 72

BRI, 12D XX 7 — VIERIZ, TFA Z1EH
S5 ZET, HIOD pericosine E %3 94% T
52 Z 1T L7z (Scheme 18). &Rk S 7zt
B DHFEICELI DB R T~ VT — 23,
KM D F— &2 LEAEIT—HL, Z IRy
& T D pericosine E DA AL L 7¢.

FlTiR X 7R IZ, KR D pericosine E 1E, T

FrFA—RENTHE I EMES AT
57, WHGCEZHELIZLE IS, RKRD
pericosine E 1%, [a Jp=—315(c=043, EtOH) T
HD5DITH L, &L Tz pericosine E @ Z 4L,
[alo=—683(c=006,EtOH) T® o 1z. Z O
Koo, SHERLIHENKEZE ST 2 (—)-
pericosine E 1Z, HARRACEIIHFEHEST 2=F v F
F<—THdIZ EDPPLLLE L o7, BHERD T —
2 XD, KIRD pericosine E D - F v F % < —Ih
1%, (—)-pericosine E : (+)-pericosine E=#J 3 : 1
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O

COOMe COOMe OH
Cl HO o) TEA Cl HO
MeOH OH
O\\“‘\“ : W“"””“”wuo 0°C - rt HO‘“W : g O
<:f;/o COOMe 3h OH COOMe
12 (—)-pericosine E ( 94% )
Scheme 18. Deprotection of 12.
COOMe 0’§;: TFA COOMe OH
Cl ., O MeOH Cl OH
o . MW, 100 °C HO” )
%,5 0 COOMe > ™min on o COOMe
11 29 (34%)

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

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

(=) - Pericosine E & % #4411 (Scheme 15)
% b & AR TFA L3 L T, (=) - pericosine E
DT —29 ZNE MR THEETEILENTSE
7z (Scheme 19).

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

ERATEE L7z (—)-pericosine E & Z D= ¥
<—=291Z2oWT, Yeast HRD a-7vay X —
+, Sweet Almond HR D -7 v a v X — &,

Jack Bean kD a-<v /) ¥y X—¥EHWT, %
N6 OREFAETEME % 51l L 72 (Table 6 ).
3007 ) ay X —¥IZoWTHEEEZ TN
72E25, WLtAWED a- 7 vay X—Xixt
LCOABRUGEEEEZ R L., ZOES I,
RYF 4T eavybu—NVTHEBTETFV D
V=<4 (DN]) OB LZ3 0D 1 BETH-

72, 2 OIEMEBRFE SR 1L, pericosine E D3HUME R
WK OFLEL Y — MLEME XD D 2 ATReME
TR LTz
7. & &

WWIELEY 7 X 7 T ¥ H 3k E B Periconia
byssoides OUPS-N133 OEEAT 5 7 u~xk /

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

ICso (M)

(—)-pericosine E 29 DNJ
a-glucosidase (Yeast) 1.5X10° 1.8x107 58x10*
B-glucosidase (Sweet Almond) inactive inactive -
a-mannosidase (Jack Bean) inactive inactive -
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A R, pericosine E D && K512 B8WT, MUTF
DTS Z L kT,

vunx¥3vxzy (+)-6, Jueb ) v
(+/=)-15, FIYRAZRXY K (+/-)-TD
RN EIE T WL LT, 2tk D, L
O pericosine 2 % X D fHEICEKTE 2 L DI
Lol

WL BFLIBUSZHWT, (—)-pericosine
E DY D&EERITHKE L, KA O ENEHEKD
Koxtf % (3R, 4R, SR, 6R) -methyl 6-chloro-3, 4-
dihydroxy-5-{ (1R, 4S, 55, 65)-4, 5, 6-trihydroxy-2-
(methoxycarbonyl)cyclohex-2-en-1-yl]oxy}cyclo-
hex-1-enecarboxylate & R7E L 7z.

(=)-Pericosine EX U Z D ¥<—29 %, &
b, DNID3 D 1 BREDHMEDa-7vay
X — CiERNERAEEEZ R T.

S8, AR HIHE L LT, THERFEEED
EREFHFEANAT TR RBIE TN D LF
ZTW5,

L

KIFFRITHR LB E 2 THS £ L 72 RBREEREKR
FHEBECEMRE - FRERBEE, KL
F, Breo FRIEMLAIIRSE - WHHBLCEEITHR
T LET. F7, 2RILNMR AR b vk
HE L TWI W B EHEEIR, MS AR
RV ERITE LT T2 7230 72 R SE R EE T, 5%
AR ERHL TV P WE T EEMESR, K
KD NMR A R7 S )VEHRMEL TW72720n Tz
IR R B, EBRICH D L TWwic 2wz B
FACEHREBRFEL - BIBE, NEEKET, WH
BET, KEHNOZELL O CITH 6 FER4E -
JIRDERE IS Db THEFLE L BT £ 7.
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The correlation between long-term alcohol intake and upper gastrointestinal lesions
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Abstract The aim of this study was to clarify the correlation between the prevalence of upper gastrointesti-
nal lesions and the duration of abstinence from alcohol in patients with alcohol dependence for early detection and
treatment of upper gastrointestinal complications.

We compared 1,303 patients who were diagnosed with alcohol dependence and underwent upper gastroin-
testinal endoscopy in the hospital and 1,303 people without alcohol dependence who underwent endoscopy at
complete medical checkups in the health screening center.

In patients with alcohol dependence, the prevalence (disease risk) of reflux esophagitis, esophageal
carcinoma, erosive gastritis, and atrophic gastritis were 14.5% (2.67 times), 3.5% (23.8 times), 40.5% (1.85
times), and 28.0% (3.1 times), respectively, which were significantly higher than those in the control group.
The prevalence of reflux esophagitis in the early phase of abstinence (17%) and gastric ulcer after long-term
abstinence (7.7%) were significantly higher.

In the treatment of alcohol dependence, therapeutic programs for upper gastrointestinal lesions according to
the duration of abstinence from alcohol are required in addition to conventional psychotherapeutic programs.

Key words — alcohol dependence, abstinence, reflux esophagitis, esophageal carcinoma, gastric ulcer
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aAXR—MFEDORXEZTF ) AT, BEOHKE
(BHE=%/—v1H69g L L HARE#HAE T3
AU, 1 H23g L 1&ME) TIZRIE
TR OER - IUIEZE - ST L, TE(LaRE
BOoPERB L EORE ) A7 B ER LTz, —F
T, WEOHIE (B 46g K 0 HARBEHRE T2
ARG, ME23g Kl 1 AR ITAEEE O
TWMNITHARTRIET, R OER - fEZE Y
Z7METT2LEWIRRTH-1Y. 20k
12, %E7 Va— VIEERDLBEHEEE IR 4 T RE
FRIZL, BTHEEMEO 7 v a — VIEEUL T v
I — VN OIEMIRIFERY 12Tk, b
R, TERAER, REMEER T L ofE 4 FiRE
BORB) A7 NS5,

7 V3 — VARTERE B I3IRAE D HATIE 80 F
NEHEESNTH DY, EAOKMY « WA
B2 cr, EWEE L TCHEFERESATY
5. 7 va— VIRIFE X E ITEMEI TR S
BEOERIIWNEOZER &R TH D, HEER
A TR TR E T2 S a ST A
PHHE N TV B, BERNEIHEICRT 2 T
BRI 77 M EREZ TV, —F, TV
a—NVERIT X DIFREL &0 FRERITEIC
— MR TR - RS N DD, RIFEICRT 2
AR WA HIEHEA ORI TR . WHO 134 <
DELZTOT Va—MREFELT 7a 77 5 b
DTUVEIRHLTE D, FKoETHRHREL
WEHE « REE & 2% LT 7 v a — VRIFIE &
FEANRBIIIN AT 2HAB LS IED T, ZD
BRIIRER+TH 2.

Toa— VIERE LEEEEERY X 7 ICET
ZEMEITL L STV B MY MEOTEEE
THOWEBEEIZED X D BB %52 2002
DWW, 7 ova— VBERER (MR - MR, %
M, MEEL L) M WETIEEAE
T, FEH O BEFEFRMEE (1977 £~ 2015 4F)
TR D TIE, Wl & EVERZE & OFEIC
S 2 METRNTELEL o Tz,

KHFZEIE, 7 V3 — VIRIFIE B3 O WHBETE
BRI ERR L, BrESiMoRE Iz X 2 FEE L
BIREDEREL ZORMEHLLITT 22 L

T, 73— )VRIFIERE OB RBIE 281 5
LEHEEAOHED TEIR RAIHR - RHREIC
HE9T 22 LB LET 2.

WK - &

1) ¥ &

PETHFE4R PSP 25FTHETITT V
O — VIRIFIE E BT S, TS NS RE
FHET S N7z 1303 N% 7 v a — VARIFIERE (&
FRELMET) & LT, 7va— VIRIFERE D2
7 V3 — VARTFRE SR TEIEIZ L D ICD-
054 R4 vicESWTHTLATLY, KiEH
TAKRIRE R 485 N (ONREE - Pk T4 4 A
LW 19 4E 11 B) & ABriaE R 818 A (ABR
BE PR 214 1T AD SR 25 7 B) 124 T
MRESL 7z, PR 234E4 AL i 244E7 HE T
AM Ry 72220, LESMELE NESERE
TR TIET v a — VRTFIESE 1,303 A% R iaEE
E LT, RBBEERECEN A RERHE< Y
Fr 7SR GER L. RER - SIRBEILICE
PE 1,050 A, 2253 AT, FHH4ER £ EHEE s
THAFREDY 523103 7%, AR 524+03 5% T
Holz. uk, FEHBEMENHRSEREIZFEE L
T—HOWIERNBREEME®ToTE D, 4
ko ABEHH LRI 23 7 2 7: O AT HAR AR 72 o
TW3.

EVELAE NSRRI R AR 1,878 1 (Uh3k
B 033 1, ABEHE 945 1), XEREE 1,303 £ FEfT
L7z, AR CIE R — B IR AT L 7e5 A
EHEATIIFR 2% 1 ELN O EZFRIN L 72,

BERUREIR DY E LR E S FIREE 405 1 2 H B
EWTESRET 2 14ER"Y L a8, RERE
FEEAWTERE (WTEEIR 1 2 AW, 12524) &
FEHIWRERE (128 XD EW, 656 ) 127,
AREHE 933 HIFWTEIAIRI < 1 2B @ 307 4, Wil
B > 1 22 A o WnEHM < 1 0 299 £, Wil
> 1ED0 327 TH D, ABEE 045 F13£T
Wil 1 2B N Th o7z, (F&1)
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*®1 X ®
AR 7 V3 — VARIFIERE
1,303 £ 1,878 #£(1,303 A\)
(1303.0)
N HhfeRE
945 933
A T A i
1,252 656 14
Controls < Imonth < Imonth > 1month and = lyear > lyear
1,303 £ 945 £ 307 14 299 14 327 1
2) FMEIEE " R

IR RS 12 & - T2 & iz BB
HILEWRZED > b, WiMERER, BEHA~V
=7, ULAME %, Z=MilEs %, REME L,
BiEE, BEERE, +iEEEE, B
BROE, BERE, F5E, BERERY) - 7oFRE
% PUERET L 7z,

WM BB % 1F Los Angeles 24 1255 ¢
Grade A~C & W & N7 fEM # &5 L 72 (Grade
DREFITZ»ro72). B +ZHEBEES XK
H -« Z#oNRER 7 — 08 12/ WiREIH
(active stage) 3 & IG5 #] (healing stage) %
B« +ZHEBEES, BIES (scaring stage) % H -
TIEBREERIR E U, EMEE BIRN - 4T
RO 12 H S =, open type (0-1~0-3) L2
Wi s nUTER = &AL T2,

T, BEBM, KEE (4GSR, BIEKHE
BAta4Fdn, SCGMEHIR), BEERE, &0HE, OFHZE
T EDHRT L OBEDEETH 225, SEIIMT
EHIcoAEZH L TG 21T - 72,

ENGIEHAEWNTE SNy e e = EE G
BT 0016), KRRERKFEERYEZ YV =v 2
iz R4 (5 2012-CR6 B) 3 & UHFTEILIR
PefmiZEs (P25 44 A 25 HRGR) D&R
THETWS.

3) IRETEEMT

AT 5 Y LB 1X IBM SPSS Statistics version 21
AL, BREOHEMREHE XY ZFRES X
CEZBMRITCITW, p<0.05 O& /it Fm
EETHDELT.

1) EEEIEEREDERE (£2)

SR & SOEMERE GEIRMERE SR, BEZrl~
V=7, UbLAMER, REWESE, ZMHET
%), BEMHRE (B85, BEBRE T2
BE, TEREERE), EEERE (BE
, B, HEBRRY =) T THREF L.
WM REERLOBIRBIZNEFG6.0% (78/
1,303 ) 126 L CHRAFRE 14.5% (189/1, 303 f4il)
EERITEET, BEEFL~ V= 7 IEIEEE 20.
1% (262/1,303 i) 126 L CTHRAFRE 10.5% (137
/1,303 EARIVERCTH 7. FLAME
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x3 EHNER & ROWNER & OER

K A TP R R HA TR
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Abstract A total of 20 pharmaceutical sciences and chemistry students of VU University Amsterdam
(VU), who are graduating bachelors or first-year master students, travelled to Osaka for the study tour Japan
at the beginning of April (4/3-15,2015). The tour was accompanied by Prof. Martine J.Smit and Dr. Maikel
Wijtmans. On Wednesday April 8", VU students visited Osaka University of Pharmaceutical Sciences (OUPS).
I prepared a lot of programs for them as a head of the hosts. Maikel and I gave the lectures for VU and OUPS
students at the opening. This is the note of my lecture entitled “Mitsunobu Reaction in My Chemistry”.

Key words — Mitsunobu Reaction; VU University Amsterdam; Study Tour Japan; Lecture Notes

1.
Today, I'd like to talk VU Amsterdam students on
the subject Mitsunobu Reaction in My Chemistry. I
often met Mitsunobu reaction at turning points in my
chemistry so far.
2.

First, what is Mitsunobu-reaction ?
Have you already carried out the Mitsunobu reaction,

or heard the reaction-name ?
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It is one of the reactions which have been widely
used in organic chemistry. In 1967, professor Oyo
Mitsunobu at Aoyamagakuin University in Tokyo
described the reaction. It was the synthesis of

esters from alcohols and carboxylic acids in the

4.

presence of diethyl azodicarboxylate (DEAD)
and triphenylphoshine, with inversion of the
configuration for asymmetric alcohols, together
with triphenylphosphine oxide and hydrazine
decarboxylate. Since then, this reaction has become
the most famous and significant reaction for
refunctionalization of alcohols, and found numerous
synthetic applications in organic synthesis.

Apart from the C-O bond formation, Mitsunobu
reaction gives C-N, C-S, and C-C bonds. The
Mitsunobu reaction involves the reaction of an alcohol
with an acidic nucleophile like a carboxylic acid in
the presence of triphenylphosphine and DEAD to give
reformed C-O, C-N, and C-S bonds. I will describe
them right after this. The Mitsunobu reaction is a
highly stereoselective process occurring in neutral

condition and at 0 degree to room temperature.

The generally accepted mechanism is outlined as
follows. Initially, the triphenylphosphine makes a
nucleophilic attack on DEAD producing a betaine
intermediate, which deprotonates from carboxylic acid.
Then, the secondary alcohol attacks on the phosphinium
cation to form the key oxyphosphonium ion. The attack
of the carboxylate anion on the activated alcohol gives
the ester product via Walden inversion of Sx2 reaction,
together with triphenylphosphine oxide and hydrazine
decarboxylate as by-products.

Viewing two reagents, triphenylphosphine is oxidized
to an oxide, while DEAD is reduced to the hydrazine
dicarboxylate. Wholly, H.O was removed from the
starting alcohol and carboxylic acid. Accordingly,
Mitsunobu reaction is a condensation-dehydration

reaction through the oxidation and reduction process.
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Further, efficient and new azo-types reagents have
been developed in particular by replacement of OFEt
group in DEAD by isopropyl or bulky NR: groups, as
shown in this slide: DEAD, diisopropylazodicarboxylate
(DIAD), azodicarbonyldipiperidine (ADDP), and
tetramethylazodicarboxamide (TMAD).

It is postulated that efficiency of the azo-amide
compounds is due to enhanced basity of the betaine,
which expands versatility of the reaction with less

acidic compounds.

T used first this reaction in the study on stereoselective
synthesis of B-imidazole C-nucleosides using a

modified Mitsunobu reaction and its application.

C-Nuclosides are connected by the glycosidic
linkage of C-C bond between a heterocycle and the
C1' position of a ribose, in contrast to N-nucleosides
containing N-1 linkage to the sugar in DNA and RNA.
I’ll show you some C-nucleosides. Showdomycin and
pyrazofurin are known well as naturally occurring
C-nucleosides, and thiazofurin and selenazofurin from
synthetic studies.

On the other hand, imidazoles are biologically
important heterocyclic compounds and they are
containing in a variety of useful therapeutic agents.
Therefore, I directed my attention to synthesizing C4
linked C-nucleosides having the imidazole as the base
moiety, starting from p-ribose and imidazole. The

problem is how we make the imidazol C-nucleosides.
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10.

Yokoyama had reported synthesis of heterocyclic
C-ribonucleosides having typical aromatic
heterocyles in 1994, in which the cyclization of the
corresponding diols proceeds through intramolecular
Sx2 reaction under Mitsunobu conditions. Orientation
of the glycosidic linkage is controlled by the C1’
configuration of the substrate, that is, R isomer affords
an o-anomer, downward-heterocycle moiety, and S
isomer gives the other upward f-anomer which is a

natural type.

So, we first used the Mitsunobu cyclization for
our synthetic study of imidazole C-nucleosides.
Reaction of commercially available tribenzyl p-ribose
with lithium salt of bis-protected imidazole gave
an inseparable epimeric mixture of the corresponding
5-ribosylimidazole. This compound is a 1 to 1 mixture
of R and S isomers at C1' position. When we carried out
the cyclization of the mixture under standard Mitsunobu
conditions (DEAD and triphenylphospine), only a
complex mixture was obtained. Meanwhile, hydrochloric
acid hydrolysis of the diol afforded unsubstituted
imidazole, so we investigated the Mitsunobu

cyclization for the intact imidazole derivative.

The standard Mitsunobu reaction of a R and S
mixture gave a single crystalline compound with an
ethoxycarbonyl group at N in the imidazole in only
15% yield. The stereochemistry of the C-1' in the
product was determined unambiguously by X-ray
analysis. Treatment of the mixture with the other
reagent system ADDP-tributylphosphine afforded the
[-anomer in modest yield. This result suggested the
[3-anomer to be produced from both R and S isomers.
In fact, the cyclization of R isomer afforded f3, and
the S-isomer also brought about B-isomer. These
three reactions were clear, but the isolated yields were

variable owing to the difficulty in product isolation
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from the hydrazine byproduct.

The problem was solved by a water-soluble
TMAD. Treatment of the RS mixture with TMAD
and tributylphosphine at room temperature in benzene
produced the desired -anomer in 92% yield, together
with a small amount of a-anomer (only 3.5%). The
ratio of [3- and a-isomers was 26 to 1. Of particular
interest, it is possible to synthesize the f-anomer
without separation of R and S isomers, or without

stereoselective synthesis of the R-isomers. It is in

11.

The reaction may be explained as in this Scheme.

Reaction of TMAD-tributylphosphine adduct with R

12.

contrast to the results of Yokoyama.

My question is why a combination of TMAD-
tributylphosphine supplies exclusively the desirable
[-anomer from both R and S-isomers. It is important
for us to rationalize that.

The unsubstituted imidazole is indispensable for the
exclusive formation of f-anomer. Because, Mitsunobu
cyclization of diols bearing mono- or disubstituted

imidazole proceeded via Sx2 process.

isomer forms the zwitterion 2R. Elimination of stable
tributylphosphine oxide indicated by arrows from
2R leads to diazafluvene 3. IUPAC uses fulvene as a
traditional term for methylene-cyclopentadiene. The
two nitrogen-containing moiety becomes diazafulvene.
Spontaneous cyclization assisted by a hydrogen bond
gives [-anomer. Alternatively, the S-isomer similarly
leads to the active species 3°, but it gives the f-anomer
via rotomer 3 which is themodynamically more stable.
The remarkable steroselectivity (26 to 1) may be
facilitated by electron repulsion in the intermediate 3°.

This mechanism is different from that of the
standard Mitsunobu Sx2 reaction. Principal
intermediate is the diazafulvene, so we call the

reaction a modified Mitsunobu cyclization.

On the whole, we achieved highly stereoselective
synthesis of B-imidazole C-nucleoside. The overall
yield is 84.5% in four steps from tribenzyl p-ribose,
addition, hydrolysis, the modified Mitsunobu
cyclization and catalytic reduction. However, the
compound and its derivatives did not show any

antiviral and anticancer activities.
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13.

14,

Imidazole-based compounds have not carried out
important roles as chemical probes in nucleic acid
chemistry, because to date there are few imidazole-
intercalating agents into RNA. From this view

point, we developed a new chemical approach for

15.

Do you know imidazole with pKa 7 is used
extensively as a building block or as a Brgnsted acid
and base catalyst in organic chemistry ? This slide
shows imidazole accepts a proton to form imidazolium
ion which through a resonance also donates the proton.
T N-H Imidazole has a tautomer relationship with 5
N-H imidazole. Given that imidazole is both a good
donor and acceptor, imidazole C-nucleosides may be
applied to probe general acid and base catalysis of

ribozymes in RNA chemistry.

determing the role of acid-base catalysis in ribozyme
function, in which imidazole was inserted into A756
of VS ribozyme as a pseudo-base. In this study, we
reported the efficient synthesis of C4-linked imidazole
ribonucleoside phosphoramidites. During the synthesis
of the phosphoramidaites, pivaloyloxymethyl (POM)
and cyanoethyl (CE) groups were used as a new
protecting system for imidazole-nitrogen and C2’-
hydroxy functions, respectively. The phosphoramidite
was subjected to RNA automated synthesizer to
provide Alanine (A) 756 imidazole-substituted VS
ribozyme in 99% coupling yield.

Cleavage and ligation reactions of the imidazole-
ribozymes indicated that the chemical mechanisms of
VS ribozyme involve general-acid base catalysis via the
combinations of A756 and G638. This is the first example

of imidazole functioning as a pseudo-nucleobase.

Pyrazoles have neighboring two nitrogen-atoms in
five membered ring. Taking account of the analogies
between imidazoles and pyrazoles, the synthesis
of pyrazole C-nucleosides is feasible by using the
modified Mitsunobu cyclization. Just like imidazoles,
ribofuranosylpyrazole were stereoselectively
synthesized by cyclization of 1, 2-diazafulvene
intermediate. The selectivity of B and a is 82%
and 3% yields, respectively. This C-nucleoside is a
common key intermediate in the route of formycin

and pyrazofurin synthesis by Buchanan coworkers.
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Therefore, the synthesis of pyrazole C-nucleosides
can be seen as the formal synthesis of these

compounds.

16.

Next, I would like to show a C-N bond formation
using Mitsunobu reaction. It was used in the synthesis
of estradiol-imidazole C:-ribonucleoside hybrid

compound which exhibits 173-HSD1 inhibitory effects

17.

against typel-17pB-hydroxysteroid dehydrogenase
(17p-HSD1). The enzyme functions the last step
in the biosynthesis of estradiol from estrone. 178~
HSDI inhibitors are regarded as promising new agents
against breast cancer. 5'-Hydroxy group of imidazole
Ca-ribonucleoside was converted into a phthalimide by
a standard Mitsunobu reaction using acidic phthalimide
with pKa 10, triphenylphosphine, and DEAD. In the
same way as the standard Mitsunobu Sx2 mechanism
of Mitsunobu reaction, the activated hydroxyl group as
oxyphosphonium ion is attacked by phthalimide anion
to give a C5’-N bond. Deprotection with hydrazine
hydrate provided 5'-amino intermediate. Accordingly,
the original C-O bond was changed to a C-N bond.
The following three steps contain an amide bond
formation between the amine and the carboxylic acid

derived from estradiol, gave the hybrid product.

The third subject is my recent work: Synthesis
of N-alkyl-S-alkylisothiourea using Mitsunobu
S-alkylation and NPAI for new H:R antagonists.
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18.

19.

20.

We recently reported the synthesis of a novel

H:R antagonist, OUP-186 based on the S-alkyl-N-

As Maikel has just talked in his lecture, H3;R
antagonists increase histamine levels in brain. So, H;R
antagonists are now expected to be potential drugs
such as narcolepsy, cognition such as Alzheimer’s
diseases, obesity, epilepsy, and so on. Meanwhile, as
HsR agonists lead to inhibition of histamine release,
they are regarded as a target for anxiety, insomnia, and

migraine.

Typical structures of imidazole or non-imidazole
H;R antagonists are shown here. Clobenpropit was
developed by Hendrik Timmerman at VU University
Amsterdam (I met him once in Kyoto 10 years ago.
But, he is one of my teachers, because I have learned
a lot of things from his papers), and thioperamide by
J. C. Schwarz in Paris. They have been widely used in
pharmacology as potent prototype of H;R antagonists.
A few non-imidazole compounds have already
reached clinical trials, including pitolisant, ABT-
239, and irdabisant. They have much in common on
the structure, that is, the spacer between the cyclic
amines and central functional groups is set by three
methylene-carbons, and the whole lengths are almost

15t0 16 A (angstroms).

alkylisothiourea structure of clobenpropit. Clobenpropit
exhibits potent antagonistic activities against human
and rat HsR, while it shows agonistic activity against
human HsR. OUP-186 with pA.=9.6 was also found to
exhibit potent and selective HsR antagonistic activity
against in vitro human H:;R, while being inactive
against H4R. Interestingly, it proved to be inactive for
stimulating histamine release against rat H:R in in-vivo
rat brain microdialysis. The in silico docking studies
revealed the species-selectivity of OUP-186 is caused
by an Alanine 122/Valine 122 mutation between the
antagonist-docking cavities in human and rat HiRs.
Here, I would like to show the efficient synthesis of

OUP-186 using Mitsunobu S-alkylation.
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21.

22.

We could very recently developed an efficient

synthesis of OUP-186 by using Mitsunobu S-alkylation

23.

Isothiourea functional group constitutes the main
structural element in clobenpit, and the isothioureas
have received considerable attention owing to interest-
ing agrochemical and medicinal applications like NO
synthetase inhibitors and genotype-selective antitumor
agents as well as its application in organo-and transition-
metal catalysis. The main synthetic route to isothioures
involves the reaction of thiourea with alkyl halides.
The isothioureas are crucial intermediates in the
synthesis of guanidines. As the S-alkyl moieties of
isothioureas are good leaving groups, treatment of
isothioureas with amines results in the generation of

guanidines, removing thiols.

and 2-nitrophenyl-acetylisothiocyanate (NPAI). NPAI
is a novel bifunctional SCN source bearing a nitro
group. First, the starting phenylbutylamine attackes
the central carbon of SCN moiety of NPAI, giving a
thiourea intermediate.

Here, we used Mitsunobu S-alkylation. When the
reaction of the thiourea with piperidinepropanol was carried
out in the presence of TMAD and tributylphosphine
in refluxing THF for 3 hours, the C-S bond formation
proceeded smoothly to give an N-phenylacetyl-S-
alkylisothiourea in 93% yield. We have to remove the
unnecessary phenylacetyl-moiety to get the product. We
got OUP-186 in 87% using only palladium-carbon and

hydrogen. I will discuss the removal process later.

We investigated the reaction condition of Mitsunobu
S-alkylation. The standard reagent system, DEAD
and triphenylphosphine was no good; THF, room
temperature, and 18 hours gave only 40% yield.
Meanwhile, the combination of TMAD and tributyl-
phosphine improved the reaction, giving 69% yield of
the product at room temperature for 24 hours. Further,
when the reaction was refluxed in THF, the reaction

time could be shorted to 3 hours.
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24,

25,

and N-hydroxy-2-oxoindole.
26.

The mechanism of the S-alkylation is essentially
the same as that of the Mitsunobu reaction mentioned
previously. TMAD and tributylphosphine forms
a betaine intermediate. Picking up a proton of the
isothiourea which is brought about by tautomerization
of an thiourea, and at the same time, attack of alcohol
to the phosphine cation generates the oxyphosphonium
ion together with hydrazine dicarboxyamide. Succes-
sively, reaction of thiolate anion with the activated
alcohol produce S-alkyl-N-alkylisothiourea and
tributhylphosphine oxide.

On the elimination of the unnecessary acylmoiety,
we used two synthetic approaches. One approach
involves direct cleavage of the N-CO bond by
hydrazine. However, the deacylation led to a thiol
which was oxidized to a disulfide with air, owing
to the sensitive nature of C-S bonds. Therefore, we
directed our interest to an alternative intramolecular
amide cleavage using reductive cyclization of the nitro
group.

I assume that mild reduction gave a hydroxylamine
followed by subsequent cyclization with retention of

the S-alkyl moiety, producing the desired isothiourea

Next, we investigated reduction condition of
the nitro group using a model compound bearing
trifluoromethyl group. Among them, use of palladium
carbon under hydrogen gave a 83% of isothiourea
in methanol at room temperature for two hours.
Chloro- and pentafluorosulfanyl compounds were also

obtained in 87 and 63% yields, respectively.
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27.

28.

Experimental equipment is very simple, only flask

with a balloon.

Finally, I summarize the modified synthesis
of OUP-compounds using NPAI. Starting from
amines, thiourea formation using NPAI, Mitsunobu
S-alkylation, and intramolecular amide cleavage by

reduction of the nitro group.

Thank you for your kind attention.
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Abstract

A package insert for medicines is one of the most important and accessible sources with which

pharmacists obtain additional information about the drugs. Recently package inserts include much information

on not only metabolic enzymes but also drug transporters, which play a crucial role in absorption, distribution,

metabolism and excretion of drugs administered to the body. The increases in such information are related with

dramatic progress in research for drug transporters over the past two decades. More importantly, it is shown that

drug transporters contribute to some contraindicated drug-drug interactions. This manuscript is a summary of the

lecture which was held to provide pharmacists basic knowledge of drug transporters, especially are described on

package inserts, on July 11, 2015.
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