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F L & I

BHY AMEVORTERE R EYELE S CFEE LD
BIRICEE LCART ¥ 1 VB afTiey, BB,
H, BRELCOBEEELETLHK) L amr K
FHRLI. Zhbo@ERT, &iT, TEREH Y
7wk 2z xFu (0, 0-dimethyl 0-(2, 6-dichloro-4-
methylphenyl) phosphorothioate) #BiF L 7. =
7 TIFRFFAYUVBIZAFVRARRT 4 VBT 2T
s EONRCE & REEE - OBRoEEY, Y kA
VIO RS & imd: & o B o g, Fra
J-FAOBRMIIGRAEFRICLD ) U LEWERD
R BRY AAEAYO KRR RT3 5 Bk
RORKRY, <OV OAFNERRT 4 vFF L
DEREFEE I EX RIS Lic, RT3, ZhbORsE
AT DWW TR T 5.

P AR XF INEZLEYOE R EEMEIER

1944 BTN FF U RRINTLE, BH7 ==
WFX) VBT 2T VEIREDIZE A ETRTHEEF
ELTHERIRCE L. ZoBELEMLEaR2 2 ) —
VI, 2,4,6-F)Zan T el SAFAFAY
VBRI ATV @) CHREEEAY R W LY (Fig. 1), &
) — P& UBERELRL . Tablel icR3 L5
W, NUEUVREOBRNEE B, 2, 4, 6->2, 4,
3->2,3,6->2,3,4->3,4,5->2,3,5- DIE&E 7c 7.
P=S% P=O £ L7 x bF L UNDBHE S T5 LiF

T L7z (Table 2). O, O-Dimethyl O-(4-substi-
tuted-2, 6-dichlorophenylphosphorothioates o & #
#ER % Hansch-Fujita ¥ CTHEFT LcE 2 AR 128
Bohi.
—log EDso=—0.3721.2+0.9361L.—0.29672
(0.116) (0.489) (0.191)

+5.529 (1)
(0.445)

n=19, s=0.258, »=0.952, F(,15,=48.16

E#aEoRs (L) LBAEE T2 -2 — (7m) CBLT
HogIR &l o7, Fiz, O-alkyl O-methyl O-(2, 4,
6-trichlorophenyl) phosphorothioates &>\ Tl
Lic& 25, BUKEDHMAREHCABETH D Z &
¥ LA (R 2).
—log EDso=—1.4207+7.000 (2)
(0.464) (0.856)
n=06, s=0.292, »=0.973, Fa,n=72.19

IhbHD#ERIL, 4-NOBEBFHRRRICKE IFEIR
HEUBEDORBEEIEY 2 vFF ) VBT F L E
BE o BEHRATH -, LI -T, fERHER
W25 o —¥HEERES LT EWEBHR. by
JuRAxAFN (7)) HWEELOARB I B L UESRE T
DHROGZEE»OLRK I, RELEREF S LCit
A 40 »ECHEAI TN S.
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Table 2 Antifungal activity of O, O-dimethyl O-
(2, 6-dichloro-4-methylphenyl)phosphorothioate
and related compounds against Rhizoctonia solant.

Cl

194 AABEEXE H20% FH25 ER7ESA
R3 R2
M1 /OR
R4 O-P,
\OR
RS RE

R = C,Hs, R%, R3, R5, R® = H, R* = NO,: parathion
R=CH,, R%, R4, R6=C], R*,R°=H:4

Fig. 1 Chemical structure of substituted phenyl-
phosphorothioates.

Table 1 Antifungal activity of the position iso-
mers of trichlorophenyl phosphorothioates against
Rhizoctonia solani.

R3 R2 s
] /OCH3
R4 O-P\
OCH;
RS RS
No R? R3 R RS RS EDso (#M)
1 Cl Cl Cl H H 18.0
2 Cl Cl H Cl H 180.0
3 Cl Cl H H Cl 11.8
4 Cl H Cl H Cl 0.83
5 Cl H Cl Cl H 4.60
6 H Cl Cl Cl H 46.0

X85 LR ABELENOHRERREL

BEF| A &4 7 Lk R (O-ethyl O-(5-methyl-2-nitro-
phenyl)N-s-butyl phosphoramidothioate) D &K
£, T 5-4 b F URICEEF IRV L OO MK,
T 3R EOBEERBFCHEELRRWES ALY, £

LR
H 0-p
CH; \RZ
Cl
No. R! R? X EDso (,uM)
7 CH;O CH;0 S 0.31
8 CH;0 CH;0 O 105.0
9 CH,;0 CH;S O 15.5
10 CH;O CH;S S 2.5
11 C.H;0 CH:0 S 145.0
12 -OCH,CH,0- S 75.0
13 CH;30 NH: S 15.0
14 CH30 CH;3;NH S 6.0
15 CH;0 CoH; S 11.0

G, HEOMEREEME O ALY BAIC EEREL AT
7e 7o (Fig. 2). 2-= b uEafhoBFR5IFELHSH
BT EEEITIER L. 7 FRTD a-fNOK
Sah Lic7 v 3V ERIRET, Tha#kiE# (CN,
MeO 7 &) #HEATD EEHIIREBIhICE €, BF
LERMINLZ Lo fc. P=S % P=O 1l 5 &
Moy s ok xFvOBE S RBEEEIHE LL. Fig
JIRUEVRED BE S HELOBFEYIRLICH,
Van der Waals volume (Z LC /%K) v 7 &l o
7x. Fig. 2 ot & 17 HEEDERIICRI L D
ELCBKRShe, RIC, RRFAEHDONFERYE L7
HiEE s 0BERY AL DI A I6 DU TR T L
F v =B EARLI. (S)-(+)-sec-TFN7 2 RV
THPBE®E ST AT LAY —BEYEE, hzhd s

NO,
i OCH N NHCH
OZN O- P< 3 -P < 4o~
OCH, OC,H;
CH3 CH3
fenitrothion metacrephos
(Insecticidal) (Herbicidal)
NO, S NO, s
_” /NHCH(CH3)CH20CH3 O— {:! < N}‘IC4H9~S
\OC2H5 f—————| OC,H;
k CH,0

0]

17, Fungicidal against phycomycete

pathogen

18, Fungicidal against phycomycete
pathogen but severe phytotoxic

Fig. 2 Structural modification of phosphoramidothioates.
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NO, ¢
CH30 \ L NHC4H9-S
6 O R OP.
<g)o d Q ~OC,Hs
sl CH; @@ By
>
£ O
2,1 cle o, O(O)
<
=
[=Ys)
=1
e CH3
B CHz
<3l He ©® e CaHs0
Cl
2r (oHy
CHyO y
CHZ0 ) #CHg
(G cw» ® e ‘G g
1 CHy8 CzHs  N(CHalaiCgH,
). 1 1 1 1
0 1 2 3 4

AVw , van der Waals volume

Fig. 3 Effects of substituents (R, R’) on the benzene ring.

Table 3 Antifungal activity of the optical iso-
mers against Pseudopernospora cubensis on cucum-
ber.

No. 50 ppm 12.5 ppm 3 1 ppm
(+)-16 100 19 0
(—)-16 100 100 88
(+)-16 100 94 50

NO, Phytotoxicity at 200 ppm.
O_E,NHCJbﬂ (=)>(+)
~OC,Hs
CH;0

yu~w byS T 4 =Tk D EEREB Lic, Table 3104
MRBEREYT LIS (—)-FoEE N @2 &8
I L7, ZhiZARCEELH Lo, $, )
FHF DD D O N AR C oV Tl X IR o7
HORWRERNELhTHRET S LN TE ok,

ZOWEBRICENT, X &7 LA AFRODOE
BB S-AFu-2-2 ru D 2/ —VORBREKRZIT
L, W oD T =/ — VO SEBIE»EITE L 7Y,

ILSTZRFA—LESHRAER
BYVLEHOTHFA Y

BEFI MY 7ok v OBEREYREF, O-ethyl
(hydroxy (pyridin-3-yl)methyl)phenylphosphinate,
191085 FAZREREXRWE LD (Fig. 4). %7k,
AREALEYIL, Saccharomyces cevevisiae O cell-free
homogenate # Fi\ 7ozl T2 7 u — v AL R ESE
BTbmnEEELR L. Chid, 7V -V ROBEA
DERBEEBULARHRTH Y, BERBLETIRD
ZTCer biligole. AKRE, FRELEHZ 11D
CTAFUFT—BEYL L TELALDT, T0EE
HEmRBICHE L. Table4ic/RLA kBT, =5

o
P-CH
C,HsO OH

19, Antifungal against powdery mildew
Ergosterol biosynthesis Inhibitor

(o]
(CH30)2-|F!- CH-CCl3; ——
on
trichlorphon
(insecticidal)

Fig. 4 Structural modification of trichlorphon to
the phosphinate, 19.
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196 HABEFRIE H20% 275 FRIESH
Table 4 Antifungal activity and inhibitory potency of some phosphinates.
i
// \ IT—CH—A
Y= R0 OH

. Protective value (9%,) Inhibitory®

No. R X Yn A potency (%)
500 ppm 50 ppm °

18 CH; O H 3-Pyridyl 65 0 72
19 CoH; O H 3-Pyridyl 100 48 70
20 n-CsHy O H 3-Pyridyl 63 0 45
21 1-C3Hy 0 H 3-Pyridyl 0 28
22 n-CyH, O H 3-Pyridyl 0 76
23 Co.H5 0] H Phenyl 0 0
24 C2H5 O H 2—Pyl’1dyl 0 0
25 C.H; O H 4-Pyridyl 0 55
26 C.H; O H 5-Pyrimidinyl 0 44
27 C.H; S H 3-Pyridyl 0 93
28 C:H; ¢ 4-F 3-Pyridyl 100 100 82
29 C.Hs O 4-Cl 2-Pyridyl 85 0 94
30 CyH; O 4-CH; 3-Pyridyl 23 0 51
31 CoH; O 4 C;H 3-Pyridyl 0 34
32 CoH; 8] 4-(CH )2 3-Pyridyl 63 0 56
33 Csz O ( 3)2 3-Pyridyl 0 20
34 CyH; (0] ( Ha). 3-Pyridyl 0 20
35 C.H; O 4-(Cl), 3-Pyridyl 43 0 76
2> At 10~ M. Inhibitory potency (%)=[1—(C/D)]x 100. C: radloact1v1tw of 4-desmethylsterols on treated

homogenate of Saccharomyces cevevisiae, D: untreated ones.

EINEEFRICHBETH - 7= (cf. 18,19, 20, 21, 22).
Fiz, - SUELMOKCEZ D LEHIZETL
= LT, Y I OB TOEEBEEIIENTH-
oo RUBVBEREC AT FURT, RIS, 40T v
FERTHEATS LEEIREMNCAL L. 15 EA
WREME L v o2 7 u — VAR EEYE & OB
NS LA EDBBRECE S TCRIFTH 7. FISIIIT,
P=S iz VT2 5o —wESRBEEEN XD T
BWCHBEbL L THEBEELYR S ehosc. T hIZ
L, CAEVOBBEENBEEL TH5 D EHEEI T,
R, CTRAF VAR — kO LEREYIETHI &
HRRED., T AU RNTIT 4 LI VEBCS
BB S h (ke 28 (A, B) OELE 5 TR L.
Threo R TH5H 28B DIF S MNEEETH D T LB
Ly, 2ol &it, 7V —VREBEFIT~TF RS
RB VB EN anti DBBIRICH HIT S OTFEHE S E W
TEEE—HLTWS. 28A 4,200 ppm TiriE#EN
Zbniohl, 28A7 D XS5 anti Lo conformer 437h
DHEBICLD LD EHEE L TW% (Fig. 5). k&Y 28 %
XBUBBLCTZ - EE kR T4 v ANT 4 K

Table 5 Antifungal activity of the diastereomers.

o}
CoHs0., 51 4 C;Hs0,, u Cjw
: N_
F 5
28A
Protective value (9)
No. Type
200 ppm 50 ppm 12.5ppm
28A  Erythro 100 50 0
288 Threo 100 100 88
H
O O —
CHso,i O
MsOup_ o CHsO.5_ c“g )
_ A
% » OH
N_—.
F 28A F 28A'

Fig. 5 Conformation of the phosphinate, 28A.
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BlIcRABORBEEEND DI L RWELED. Zhig,
By A RR7 V-V EBERI v S =D Si-CHs
% P=SICEME#BmLIcEEL DR, TLANARRERY,
i, TORSY - v BRET, REKL LTHYE
runrFiu4-roaxXroO0NERAT 4o FFUORD
BREMFR A X 520 & LT, dimethyl 3, 5-dichloro-
4-methylbenzylphosphine oxide #&ts—#HD L&
MR A AFHERICH LCRRERD D ExRnE L
728,

1-E FRFYIFNARRT « VEORBEEY

-k FodvxzFikx7 4 oIS 1800 ERDOEY
T TIERENRTWED, HBOL-EHENWY 7
Fu—FTChH O EDEREMATRD Z LITHEKELY,
% 7= Fig. 6 10RT & 51T, BEH® 2 F v OBERER
THHY, 5T, 7=k RT 4 BT HEBEN
HHLRTWB I ENRBY, KRKOERAI V-2
AT 7. BROCE, I-E FoFo oz FivkR
74 VBOLFEEE LR T ENMBA L. R
WP WEEERYEY, 7ok 7 4 VBOHT VY
v AREECHR SRl L&k —HLTWwD, 1-¢
FadoxFvh27 4 VBT invivo BB (Fy MR
B CHEBEARL, in vitro (v v — VEE) TIIEH
FIZEAERI V. Lot ¢, TERRBICIIHEYO
EHEEACEORE O ER e EaAEE S R, X
i, - NORERFICHE S A EROAYERLHEL
o, WEEHAFIFNIFNT I EDTCT AT LA
v —HEASERETSHZ LT XD, SEIOEEEEE -
L RO XL FURRT 4 BEEDZ EMNTE W,
B BIIHO BT LY, (F) -y S ERE LT
L7z. Table 6 iC A MRRBRRER 278 L. JuBE R (S)-
(+)-th23R <, BREFREIIMT (R)-(—)- 25w, L
N, St EAC (R)-(—)-E1AEW &Y
L. blekil, aEEHOEV (R)-(—)-&KD+i 2
7 4 VBB IRIRRCELETD (S)-(+)-FLEBDO b VK
VIR LR UMK E E fe o TR D BKREWL. 20X

510, HEMEE, REMRS I URESHE & O REE
0 0
CH;-CH—P—OH ==  (C,H,0-P—OH
| | L o 215 |
HO H H
Antifungal Phosethyl
(Phycomycete Pathogen) (as Al salt)
Plant growth regulating Antifungal

Fig. 6 Relationships of 1-hydroxyethylphosphi-
nic acid and phosethyl.

Table 6 Biological activity of the optical isomers
of 1-hydroxyethylphosphinic acid.

o
CH3—CF—R:
HO H
Antifungal (S)-(+)>(R)-(—)
Herbicidal (R)-(=)>(S)-(+)
Acute toxicity (R)-(=)>>>(S)-(+)
LDsp (mice) mg/kg 30 > 300

MCHBE LT SIREEEERAFHATOEBEARE L
ZEERBLTHWTEETHD.

Y UYFF v EIUCBRELLEDOS FRALICES
AR &R

BWHHG Y F A RGBT UL F R RAKY U
i3, Bk, B v E) VBT u ) FERBAEIE
BT ECLVERINTE . Fig TWRT LS enT
WEARIGC L 2BRY VB 27 VEOEREERL
oD el E, 0 F A 0L, RIBRIR 7 v F e FRKER
feroEF MY ACRETI LKL VERI .
EBHV I LAYAVDLE TS L ABORIENETL,
4-fIRL 7 /B hi- 36 B b R, Zhik, 1110

SPCls
i Cl
CH;0—P
3 \Cl
i Y=76%
S
1l
Cl
| CHO
NaBH, KCN
Y=79% Y=81%
o i
O [t}
‘II)—OCH3 ~P—OCH;
I
o} o
H® H H® “CN
salithion 36a, 36b (1:1)

Fig. 7 Synthesis of salithion and its 4-cyano de-
rivatives utilizing intramolecular cyclization.
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HEBHPZLEE $20% £28 ER7ESA

CTRFVAR-BEYTHS L2 uv 57 4 —iT Al BRI EL, #5LADOBBIERE Jeu, DEE
K OVARBCOERERCcE . 2-MOBEHEY C:Hs (37), 23 CHsO k& CoHs & & C¥itE LT\ 7o, CHsNH iz
CHsNH (38) & Lcfb&Ha AR L, FhFRe 727 CHs RCHEI LT 7z (Table 7). & SICHE T~ &
VAT —%h T LML, MLEBEYRETLII LR Bl 36a L 3T Lo X @SR LT - 7o (Fig.

Table 7 Some spectral data of the benzodioxaphosphorins.

i
O\IF_R
(6]
H “CN
No. R mp or np, Order & H-4 Trus J CN Jrex Assignment
36a CH;0 79-80° 1 6.25 16.0 114.60 6.2 (RR, SS)
36b CH,;0 1.5665 (18) 2 6.25 7.0 113.85 12.4 (RS, SR)
37a CoH; 1.5700 (20) 1 6.50 7.0 114.90 12.2 (RR, SS)
37b C:H; 58-60° 2 6.10 17.0 114.60 4.9 (RS, SR)
38a CH;NH 68-69° 1 6.45 7.0 114.98 15.2 (RR, SS)
38b CH;NH 1.5750 (26) 2 6.20 19.0 114.64 4.2 (RS, SR)
N
o_l
P—0CH;
0
salithion
ol
‘IID—OCH3
0O
CN
36a
ol
\IID_CZHS
0
CN
37b

Fig. 8 X-ray analysis of cyclic phosphorus compounds.
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S
o I H
P
O—A—N—H /
< | oﬁcvj}—mq
5 CN R \\\O
R
1 A “ c
H S

Conformational preference

36a (R=CH;0) A Half-chair
37a (R=C,Hj) B (or C) Half-boat
38a (R=CH;NH) Half-boat

B (or C)

Fig. 9 Conformation of the benzodioxaphos-

phorins.

8). DR, 36a Tiv V) F4 v LR ~7F n BB
DDA A 2B LT D, —F,37Tb T3y
A= FBE s TWHI EXHB L. Tiib, 2-4

D exo BBREOBEIZL - CBOBN I A X —Da v
NERT, XEOEMIEE Jeu, EOB CTHENLI -
TWBZ Edvbnor. THiC, NMREEIC L Y BER
Frcie, Fig. 9 R+ Xk 51, 36a Cid A © conformer
M3, 37a,38a CiZB (¥7i2 C) DL-hELELTWD
D EHEE LTS, Ab initio ST BBEHEC L 55E
DRER, ZhLOBSESHRIINTFHRHEREFMNSE
UABEARVOEC L VHBEI S,

PLIAFSAZI/FFY VBIRATILEAD
HARMEBOBRERN, RMEEBIURBEN

FAFUA I IBAEBETHY VBT AT VEDR
HEERIEFESEEE SR TWv 5 2%, CN FaicE
SR BEEICOWTO R IT R S T,
FT T, MRS RREEOBRY LTI,
Fig. 10 @ X 5 e GRIT Lcds - TEBRERA LS.
Table 8 IR AR T. HEL LTKELF PV v LR
HRK A VD & EERINT anti KRB LR REES
)y At E synjanti=15/85 Ligotc. —7, FHEABE)
MR —R A HE S, REBAKEF M) U LRI
HICAHWD EEINE» DR syn RIS UG 23 ET L
7o KEBEF P Y v AR DICHVWD EERET L,
FEIIFAUOFAERY VENEIA L. Syn @Rt
2, HEEDO N-2 hFo 72 b7 3 FOZODEBHEL

Il
(CzHs0),P—0_

,OCH;3
S C=N
/
I i CHyY 39syn
(C;Hs0),P—Cl + CH;-C—NHOCH; — s 4
il
(CHs01P—0
C=N
cy’ ocH;
39 anti
Fig. 10 Selective synthesis of the geometrical isomers.
Table 8 Selective synthesis of the geometrical isomers.®’

No. Base Solvent Yield {9%) Syn Ant
1 NaH THF 90 1 99
2 CaO MIBK 95 1 99
3 K,CO;,4 MIBK 80 15 85
4 NaHCO;/CuCl Toluene/H,0 93 99 1
5 NaOH/CuCl Toluene/H,0O 80 99 1

#) The syn/anti ratio was determined by means of HPLC analysis.
v 0, 0, 0, 0’-Tetraethyl dithiopyrophosphate was obtained in 129, yield as a by-product.
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200 HEBEFZE £20% HE2F LRIESAH
i I
|
(C;Hs0)P—0—C=N—OCH; (C,H50),P—3S _(|:= N—OCH;
|
CH; CH;
39 40
1 +
(C,Hs0),P—=0 CH; —C=N—OCH;

Fig. 11

A EOBOF V-2 g VKL DHBTES., R
EMEC B U CIE antt BIOIT S 8D » 7oy, i,
REXD X E R AL EDE 2 VB 5B T5%EMY
B x5 VE TR LR trans DBEZENEHICEETH
DEODHIREILS—H L. BbRcF4 2K, 39 (syn
K, anti A& 3) » 60°Cic 2 HEE < &, MY4+3
FF —ouiE, 40 B L. RO, 0-CxF 0V
) BN D EZDORGIMEEI i, —F, 72
gl ey b))l Eovibsd 5 Micheal
acceptor ZHINT5 &, EMRIGRIIAKHISh. L
Mo C, FUGHEEREE LT3, Fig 11 ORT XS foliggk-
BREAENA LT D0 EEShi. ELFL -0
RoBhEERZF 2 Kk LTEh » 7.

AR ERROENIL L B E ORR
1952 4, Bayer #t® G. Schrader |3, A¥iEH:%
AT A, FER,

Rt

i
RZ: P— Acyl

X=0,8, RLR=F7,LF,,7LIFL, PIELT 3
27 E, Acyl=HHER, MEEBERE, TERIhDLL,

=pd
>

g N

o
o

@: Leaving Group

X:0,8

Fig. 12 Stereostructure-insecticidal activity re-
lationships.

(O, S)-Transposition.

BRI 7 v IRRIE LA 1970 F£R%¥ X b EPN
Rk kR EOHEFERE Y AR ERE R, £D
VRS L RREEEOBRLHL IR D X 5L
Teofc. ok zid, ThETclLRIHERYEL, 1=
NI LCEEDE WL REE Y, R LREROF
ANCBW T &, o= o0 HBED S &, ERIC
HZTCPNEIWIESE A O EFASBCE TS L5
Fig. 12 iTRT L5 e BAME (7o 2 MY w 241 234
THEHSTHBHSD, Zhbid, 7ovfllo R, R %
BOINETHEEMEL bR T VERFOEBD D
DREETERETH E & BT, FERACBWIHESR
DEMETELTND LS TEWAALRKE.

7xZIVKRRT 4 VEBIFIOREFESR

BRLAL S, Vo bkdmboviRELTED
HFEEECHEHATHIESNEE LOEEREELH D
ZEWHLLTHSD. L L, BT, XEFE®Y
LEHDOERER, W2 TEEE T 2 FEADOH
M%<, BENLEFFEEEOMEEREOMHENEE 1
TWHLIAHTHSD. COBRNDL, BEEFRABRETH
D7 =2 WRRT 4 VRRTF L (42) ODLFER A Fig.
13120 » TRAT. T+ I K2\ TiT Hewitt 2338
HLTEL®, TOBEIH/T I v E2RFLL, 7==w
HhR7 4 vEBREEH XY, chiralsalt #fED, Zhi s
DVRBTFVERIGIRAER L BRY, 42 1%
FBHIRDEAERLELY. BAOXREERE IR
IUBAIYY - v LcERAY Table 9 0% &b,
No. 6 ICRT & 518, (+)-DNEA % F -84, 21.5%
ee. THhoto. KL, K2 ee. ZEWDHDDEHET
57 3 UIEBBEIE, JKEE, Touh VABET S LTk
DHFEMEELE LTI LI RBEEE IR s v & L
CTHER T 2FERH 5.

ZOBHEPIE L LT, P=O {t&#HD P=S {t&H~D
VIEKERFEEOR 2 fliv <Y v axAW3 P-Cl b
a0 P-H b &Y~ DBTLEV I EXR R L.
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o)
Il _ . Solvent 0O .
Fl,_OH + Chiral amine 1I>\C- Chiral amine H"
H no
A
41 ;
! + CICOOC,Hs
| i
Chiral amine HCl + CO;, + @—?*—OQHS
H
42
Fig. 13 Asymmetric induction at phosphorus center in the esterification of chiral
ammonium salts of phenylphosphinic acid with ethyl chloroformate.
Table 9 Asymmetric synthesis of O-ethyl phenylphosphinate.

No. Chiral amine Temp. (°C) Solvent Yield (%) [alp e.e. (%) Configuration
1 (—)-NME 0 Toluene 84 -3.1 7.5 S
2 (—)-NME —-70 Toluene 84 —4.5 10.8 S
3 (+)-DPP —70 Toluene 61 —-1.1 2.5 S
4 (+)-DPP —70 c-Hexane 29 +6.0 14.3 R

n-Hexane
5 (+)-DPP —-70 CH,Cl, 74 +1.8 4.5 R
6 (+)-DNEA —~70 Toluene 77 +9.5 21.5 R
7 (+)-DNEA —70 CH.Cl, 77 +3.3 8.0 R
H
H CH; CH, Ph CHs CH;
N, Ph { N
N\ N N
onn OH | o
(-}-NME (+)-DPP (+)-DNEA
5 b b ¥Rt BECFRTATCE W (ARESEL (R
5 <

R 22 LD ETHIHADIHEDT, L DH
HEXB TR bDTHY I ICHBEERETHEL
I, B BB FDOZ A BT TV EEE L.

Pl k5, YV yRTFE2HRLE LcEBEEMITIZE
7eBBMAIEETH D, FHE, B, BRELIOFHEE
AW E FA o THIENTET. £, &k

B L EMER E OBIR AT Z LTk DS DFA 5l

B X ®
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