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MP—1:RB, RY
MP—2 : R, RN,
MP—3 :R1B, RN,
MP—4 : R13, R,
MP—5 : R R4
MP—6 : R13, R4,
CHs

MP—7 : R13, R4,
MP—8 : Ri8, RI4,
MP—9 : R18, Ru:
MP—10:

MP—11:
MP—-12:
MP—13:
MP—14:
MP—15:
MP—-16:
MP—17:
MP—18":
MP—19:
MP—20:
MP—-21

MP—-22:
MP—23:

R13, R4,

R13
R13
R13
R13
R13
R13
R13
R13

:R13

R13

R,

. R
. Ru
. Ru

. Ru:

. R

. R,

. R

. Ru,

. Ru
R4

R15,
RI5,
R15,
RI5,
RI5,
RI5,

RI5:

R :
R :
R16:
RI6:
R :
R16:

CH:0H

CH20CHzs

CH:0— i —C4Hs
CHz0—n—C«Hs
CH:NHCOCH=CH:

CHz:NHCO (CHs) 7CH=CH (CHa2) 7

CH;OH ; R16: CH:0CHs
R6: CHsOH ; R15: CH2OCHs
CH20H ; R15, R16: CH20CHs
R, R16: CH:OH; R4, R¥: CH:0CHs
R13: CH:0H ; R4, R15, R16: CH:OCHs

R6: CH:OCHs; R#5: CH:OH

: CH2OCHs: R14, R®: CH:0H

N

.

R : CHsOH; R#%: CH:0— i —C4Hs
R®6: CHzOH; R%6: CH20— i —Cu4Hos
CH:0H ; R15, R1#6: CH20— i —CaHs

: CH:0H; R4, R15: CH20— i —CaHo
: CH:OH ; R14, R15, R16: CH:O— i —~C4Hs

R16: CH20— i —C4Hs; R15: CH2:0H

: CH20— i —CasHsg; R4, R%5: CH:0H

R15: CH:OH ; R16: CH20—n —CsHs

. R#6: CH:OH; R15: CH20—n—CyHo
: CH:OH ; R15, R#6: CH:O—n—CyHos
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MP—24 :R1B, R86: CH:OH; R4, R15: CH20—n—C4Hs

MP~25:R13: CH:OH; R4, R, R1: CH2O—n—CsHo

MP—26 :R1B, R4 R#6: CH:0—n—CsHs; R15: CH:OH

MP—27 :RB, R16: CH:O—n—C4Hs; R4, R3: CH:0H

MP—-28 : R13, Ri4: CH:OH ; R©5: CH2O0CH3; R1#6: CH:20—n—Cy
Hs

MP—-29:RB, R4: CH:20H; R15: CH:0—n—C4Hs; R16: CH20C
Hs

MP—30:R1B, R6:CH:0H; R14: CH:OCHs; R%5: CH:O—~n—Cy
Hs

MP—31:R18: CH2OH: R4, R5: CH:OCHs; R#: CHz:0—n—Cy
He

MP-—32 :R1B: CH:OH; R4, R¥:CH:0CHa; R15: CH:0—n—Cy4
Ho

MP—-33 :RB: CH:0H; R4: CH20CHs; R15, R16: CH:2O—n—Cyq
Hso

MP—-34 :R#8: CH20H; R4, R¥: CH20—n—C4Hy; Rig: CH20C
Hs

MP—35:R1B, Ri4: CH:OCHs; Ri5: CH:OH; R¥: CH;O—n—Cyq
Hos

MP—-36:R1B, R6: CH:OCH3; R4: CH2O0H R15: CH:0—-n—Cy
Ho

MP—37 :R1B: CH2OCHs; R4, R15: CH20H; R$: CH20—n—Cy
Hs

MP—38:R1B, R6: CH:O0—n—C4He: R14: CH2OCHs:; R15: CH:OH

MP—39 :R1B: CH:OH; R4: CH:0CHs; R1: CH20—n—C4Hs; R16:
CHe:NHCOCH=CH:

MP—40:RB: CH:OH; R4: CH:0CHs:; R5: CH:2NHCOCH=CHoz;
R16: CH20—n—C4Hs

MP—41:RB: CH:OH; R4: CH:0—n—C4sHs; R¥: CH:NHCOC
H=CHz: R1®: CH:OCHs

MP—42:R13: CH:OCHs; R14: CH:20H; R18: CH20—n—C4Hs; R16:
CH:NHCOCH=CH:

MP—43:R18: CHsOCHs; R14: CH:20H ; R15: CH:NHCOCH=CHzq;
R16: CHsO—n—CsHsg

MP—44:RB: CH:O—n—C4Hs; R14: CH:OCHj3; R15: CH:OH ; R

CH:NHCOCH=CH:

MP—45:R8: CH:OH; R14: CH:OCHs; R15: CH;:NHCO (CH32) 7CH
=CH (CH2) 7CHs; R16: CHeaNHCOCH=CH:

MP—46:RB: CH:OH; R4: CH:OCHs; R15: CH:NHCOCH=CHz;
R#%: CH;NHCO (CH2 7CH=CH (CHz) 7CHs

MP—47:R1B:CH:OH; R4: CH:NHCO (CHs) tCH=CH (CH3z) CH
33 R15: CHiNHCOCH=CHz; R16: CH:OCHs

MP—48 :RB: CH:OCH;3; Ri4: CH,OH; R15: CH:NHCO (CH2) CH
=CH (CHs2) 7CHs; R#%: CH:NHCOCH=CHz:

MP—49 :R13: CH:OCH;; R14: CH:OH ; R5: CH:NHCOCH=CHa;
R16: CH:NHCO (CH2) CH=CH (CHz) 7CHa

MP—50 :R#8: CH:NHCO (CH2) sCH=CH (CH2) 7CHs; R14: CH20
CHs; R15: CH:OH ; R16: CH:NHCOCH=CH:
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(MP —51)~(MP —100)

CH, CH,
——O—CI:H H(l:
R"’NYNTN\R”
Ny N
g
Ris’N\Ru

MP—51:R1B, R4 R R¥:CH:OH

MP—52 :R138 R4 R15, R6: CH:OCHs

MP—53 :R1B, R¥, RI5, R6: CH20—1 —~C4Hp

MP—54 : R18, R14, RI5, R16:CH:O—n—C4Hy

MP-55:R18 R4, R Ri6: CH:NHCOCH=CH:

MP—56: R, R4 R15, R%: CH:NHCO (CH:) CH=CH (CH2 1CH
3

MP-—57 :R13, Ri4, Ri5: CH20H ; R16: CH.OCH3;

MP—58 : R, R#4, R16: CH:0H; R15: CH:OCHs

MP—59 : RB, R14: CH2OH ; R, R%: CH:OCHs

MP—60 : R, Ri6: CH:OH; R4, R15: CH:OCHs

MP—61:R1B:CH,OH; R#4, Ri5, R16: CH:OCHs

MP—62 : R13, R4, R16: CH:OCH;s; R1¥: CH:0H

MP—63 : R, RI16: CH:OCHs; R4, R13: CH:OH

MP—64 : R18, R4, R15: CH:0H ; R%: CH20— i —CuHs

MP—65 : R, R4, R16: CHOH: R#5: CH:O— i —CuHs

MP—66 : R18, Ri4: CH:OH ; R15, R16: CH2O— i —C4Ho

MP—67 : R13, R16: CH:OH; R4, R15: CH0— i —C4Hos

MP—68 :R18: CHz:OH ; R4, R15, R16: CHO— i —C4Ho

MP—69 : RI3, R4, R16: CH20— i —C4Ho; R5: CH20H

MP—70:R1B, R16: CH20—i—CaHs; RM, R18: CH:0H

MP—71:RB, R4 R15: CH:OH: RI: CH20—n —C4Ho

MP—72:R1, RY, R6:CHOH;R5: CH:O—n—CuHs

MP—73 :R18, R4: CH:OH ; R15, R16: CH:0—n—CsHo

MP—74 : R, RI6: CH:OH; R14, R15: CH:0—n~CsHs

MP—75:R18: CH:OH ; R14, R15, R16: CHsO—n—CsHs

MP—76 :R13, R14, R16: CH:O—n—CuHs: R15: CH:OH

MP—77 : R13, R16: CHsO—n —CsHo; R14, R15: CH:OH

MP—78 : R, Ri¢: CH2OH ; R15: CH2:0CHs; R¥#¥: CH:0—n —Cgq
Hg

MP—79 :R15, Ri4: CH2OH ; R15: CH2O—n—CqHs; RI6: CH:0C
Hs

MP—80 : R, R16: CH:0H; R¥: CH:OCHs; R¥
Ho

MP—81 :R18: CH:OH; R%4, R15: CH2OCHs; R
Hos

MP—82 :R13: CH:0H; R4, R16: CH:0CHs; R
Hs

MP—83:R18: CH:OH; Ri4: CH:OCHs; R, R
Hs

MP—84 :R1: CH:OH ; R4, R5: CH20—n—CuHs; RI¢: CH:2:0C
Hs

MP-85:R13, R#: CH:OCHs; R15: CH:0H ; R CH:0—n—Cq
Hs

MP—86 : R, R16: CH:OCHs; R14: CH:0H ; R15: CH20—n—Cu
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Hsy

MP—87 :R8B: CH:OCHs; R4, R15: CH:OH; R1#6: CH20—n—Cq
Hs

MP—88 :RB, R#6: CH:O—n—C4Hs; R14: CH:OCHs; R%»: CH:OH

MP—-89 :RB: CH:OH; R4: CH:20CH;; R15: CH20—n—C4Hsg; R16:
CH:NHCOCH=CH:=

MP—-90:RB: CH:OH:; R4: CH2O0CH;; R¥5: CH:NHCOCH=CHzs:;
R16: CH2O-—n— C4Ho

MP—91:RB:CH:OH; R4: CH20—n—CyHo; R : CH:2NHCOC
H=CHz; R18: CH:OCHs

MP~—~92 :R13: CH2OCH3; R14: CH:OH ; R15: CH20—n —~C4Hy: R16:
CH:NHCOCH=CHo:

MP—-93 :R18: CH:OCH3; R4: CH:OH ; R15: CH:NHCOCH=CHz2;
R16: CH20—n— C4Ho

MP—94 :R13: CH2O—n—C4Hy:; R14: CHsOCH3z; R15: CH20H ; R16:
CH:NHCOCH=CH:

MP—95 :R18: CH:OH; R4: CH:OCHs; R1%6: CH:NHCO (CHg) 7CH
=CH (CH3z) 7CH3; R16: CH:NHCOCH=CH:

MP—96 :R13: CH:2OH; R¥: CHsOCHs; R15: CH:NHCOCH=CHz:
R1#6: CH:2NHCO (CH2) 7CH=CH (CH2) 7CHjs

MP—97 :RB: CH:0H; R4: CHaNHCO (CH2) CH=CH (CHz3) 7CH
35 R13: CHeNHCOCH=CH2; R#®: CH:OCHs

MP—-98 :R13: CH20CHs: R14: CH:OH; R6: CH2NHCO (CHz) 7CH
=CH (CH2) 1CHs; R16: CH:NHCOCH=CHz:

MP—99 :R1: CH2OCHs; R14: CH:OH ; R15: CH:2NHCOCH=CHz2;
R1#: CH:NHCO (CH2) 7CH=CH (CH2) 7CHs

MP—-100:R18: CH:2NHCO (CH2) «CH=CH (CH2) 7CHs; Rit: CHz
OCH3; R1¥: CH:OH ; R16: CH:2NHCOCH=CH:

(MP —101)~(MP —150)
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MP—101:R1, R4, R, R¥: CH:OH
MP—102:R13, R4, RB, R16: CH:OCHs
MP—103:R18, R4, R15 R6: CH20—1i—C4Ho
MP—104 :R1, R4, R15, R: CH20—n—C4Hs
MP—105:R13 R4, R15 R16: CH:NHCOCH=CHa:
MP—106 :R13, RY4, R15, R16: CH:NHCO (CH2) 1CH=CH (CHb2)
CHs
MP—107:R18 R4, Ri5: CH:OH; R%6: CH:20CH3
MP—108:R13, R1¥4 R16: CH:OH; R15: CH:OCHa3
MP—109 :RB, R4: CH:OH; R15, R16: CH2O0CHjs
MP—110:RB R#®:CH:O0H; R4, R15: CH:0CHs
MP—111:RB:CH:OH; R4, R15, R16: CH:OCH3
MP—112:RB, R4 R¥: CH:20CHj3; R15: CH:20H
MP—113:R8B, R6: CH:OCHs; R4, Ri5: CH:2O0H
MP—-114:R8B, R4 RI:CH:0H; R%: CH20— 1 —C4Hps
MP—115:R1 R4 R¥:CH:0H; R1®: CH:0— i —-C4He
MP—116:RB, RM4: CH:OH; R, R¥%: CH20—1—C4Hy
MP—117:RB R#6:CHO0H: R4, R5: CH20~i—~C4Hps
MP—-118:RB8:CH:OH; R4, R, R6:CH20—1i—CyHs
MP—119:R1 RM R®: CH:0—1—C4Hy; R15: CH20H
MP—120:R1, R¥6:CH20—1i—CsHy; R¥, R¥: CH:0OH

MP-—-121:R1B, RY R15: CH:OH ; R®: CH:O—n—CsHo

MP—122:R1B, RY R16:CH:20H; R15: CH20—n—C4Hs

MP—123:R1B, R#4: CH:0H; R15, R16: CH20—n—C4Hps

MP—124 :R13, R16: CH20H; R4, R15: CH:O—n—C4Hos

MP—125:RB: CH:OH; R4, R, R1#6:CH:O—n—CsHse

MP—126 :R18, R4 R#®6:CH:O—n—CyqHe; R¥: CH:OH

MP—127 :RB, R6: CH:O—n—C4Hs; R4, R15: CH:0H

MP—128:R13 RU4:CH:OH; RI5: CH:2O0CHj; R16: CH20—n—C4Hs

MP—129 :R1B, RM4:CH:OH; RB: CH20—n—C4Hg; R¥: CH20
CHs

MP—130:R®B, Ri6: CH:OH; R14: CH:OCHs; R15: CH20—n—C4Hs

MP—131:R18:CH:OH; R4, R15: CH2OCHs; R16: CH20—n —C4qHs

MP—132 :R1:CH:OH: R4, R16: CH:OCHs; R15: CH20—n—C4Hs

MP—133 :R1B:CH:OH; R¥: CH20CHs:; R, R16: CH20—n —CsHs

MP—134 :R18:CH:OH:; R4, R15: CH:0—n—C4Hy: R¥: CH20
CHs

MP-135:RB, RUY: CH:OCHz; R15: CH:OH; R*%: CH20—n—C4Hsg

MP—136:R1B, Ri6: CH2OCHs; R4: CH:OH ; R¥: CH20—n—C4Hs

MP—137 :R13: CH:OCHz; R4, R15: CH:OH ; R16: CH20—n —CsHs

MP—138:R1B, R6: CH2O—n—C4He; R4: CH2OCHs; R15: CH:OH

MP—139 :R1B: CH;OH; R4: CH:OCHs: R6: CH20—n—C4Ho; R16:
CH:NHCOCH=CHz

MP—140:R18: CH20H; R4: CH20CH3; R15: CH:NHCOCH=CHz;
R16: CH20—n—C4Hs

MP—141:R18:CH:OH; R4: CH:20—n—C4Hg; R15: CH:NHCO
CH=CH;:; R16: CH20CH3s

MP—142:R1:CH:OCHs; R14: CH:0H; R15: CH:0—n—CsHg; R16:
CH:2NHCOCH=CH:

MP—143:R13:CH:OCH;3; R¥4: CH:0H; R15: CH:NHCOCH=CHz::
R1#6: CH20—n-—C4Hy

MP—-144:R18:CH:O~n—CsHg:; R14: CH20CHs; R15: CH20H ; R16:
CH:NHCOCH=CH:

MP—145:R1B: CH:0H; R4: CH:OCHsz; R%5: CH:2NHCO (CH:
) 7CH=CH (CH3) 7CHs; R#: CH2NHCOCH=CHz

MP—-146:R18:CH;OH; RM4: CH:OCHs; Ri5: CH:NHCOCH=CHz:
R6: CH:NHCO (CHs2) 1CH=CH (CHa2) 7CHs
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MP—147:R®:CH:OH:RY: CH:NHCO (CH2) 7CH=CH (CHa=

) 7CHs; R15: CH:2NHCOCH=CHz2; R1%: CH20CHs

MP—148:RB: CH:OCHs:; R!4: CH:OH; R5: CH:NHCO (CH:

}) 7CH=CH (CHs2) 7CHs; R16: CH:NHCOCH=CHz

MP—-149 :R18:CH:OCH;j; R14: CH2OH; R®: CH:NHCOCH=CHz2;

Ri6: CH:NHCO (CHz) CH=CH (CHz2) 7CHs

MP—-150:R12: CH:2NHCO (CHz) 7CH=CH (CHa2) 7CHs; R14: CHz

OCHjs; R¥: CH:2O0H ; R#%: CH:NHCOCH=CH:

(MP —151)~(MP —200)

H3C\ /CH3 H;,C\ /CH;,

—0-C
1

R

MP—-151
MP—-152:
MP—-153
MP~—154:
MP—-155:
MP—156:
CHs
MP—-167:
MP—158:
MP—-159
MP—-160:
MP—161
MP—162:
MP—-163:

c

!
RN/NYNTN\R”
Ny N

T

15’”‘

M Rls‘

R13,

cR13,

R13,
R13,
R 18,

R13,
R,

PR3,

R13,

:R13:

R13,
RI3,

R‘M

R4, R15, R16: CH:OH

R4, RI5, R16: CH:OCHs
R4, R, R6: CH20— i —C4Hy
R4, R15, R16: CH:O0—n—CsHo

R1#, R, R16: CH:2NHCOCH=CH:
R4, R15, R16: CH:NHCO (CH2) 7CH=CH (CHa2) 7

Ru, R15: CH:OH ; Ri6:
R14, R16: CH20H ; R15:
R#: CH20H : RI5, RI6:
R16: CH2OH ; R4, RI5:
CH:20H ; R4, R15 RI16:

CH20CHs
CH20CHs
CH=20CHs
CH:20CHs
CH:20CHj3s

R¥, R¥: CH:0CHs; R15: CH:20H
R : CH2OCHs; R4, R15: CH20H
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MP—164:R13, R4 R15: CH:OH: R®: CH:O— i —CusHs
MP—165:R13, R4, R16: CH:OH; R%5: CH:0— i —C4Hs
MP—166 :R13, Ri4: CH:OH ; R15, R16: CH:0— i ~CsHs
MP—-167:R® R16: CH:OH; R4, R15: CH20—1i—C4Hs
MP—-168:R1: CH:OH; R4, R15, R16: CH:0— i —C4Hy
MP—169 :R1B, R4, R16: CH:0—i—C4Hs; R15: CH20H
MP—-170:RB, R%6:CHsO—i—CyHo; R4, R¥5: CH:0H
MP—171:R1B, R4, RiI5: CH:0H; R%: CH20—n—C4Hy
MP—172:R1B, RH4, R16: CH:0H; R15: CH20—n—C4Hs
MP—173:R1B, R4: CH:OH; R15, R16: CH20—n—CuHs
MP—174:R8B, R6: CH:OH; R4, R15: CH20—n—CuHy
MP—-175:R1B:CH:OH; R1, R15, R6: CH20—n —C4Hos
MP—-176:R18 R4, R16: CH:O—n~—C4Hs; R15: CH:OH
MP—177:R18, R6: CH:O—n—C4Hs; R4, R15: CH20H
MP—178:R13, Rl4:CH:OH;R15: CH2OCHs; R#¥: CH:O—n—CuHo
MP—179:R18, R4: CH20H; R®5: CH20—n—C4Hy; R%6: CH20
CHs
MP—180:R1B, R6: CH;OH; RM: CH:OCHa; R15: CH20—n —C4Hs
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MP—188:R13, R6: CH:20—n—CqHs; R4 : CH20CH3; R1%5: CH2OH
MP—189:R1: CH:OH; R4: CH:OCHs; R15: CH2O—n—C4Hs: R16:
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CH:NHCOCH=CH:
MP—193:RB: CHsOCHs; R4: CH:OH; R15: CH:NHCOCH=CHz;

R1#: CH:O—n—C4Hs

MP—194 :R1B: CH:O—n—C4Ho; R14: CH:OCHs; R15: CH:0H ; R16:
CH:NHCOCH=CH:
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) 7CH=CH (CHsz) 7CHs; R6: CH:NHCOCH=CHa:

MP—196 :R18: CH:OH; R4: CH:OCHs; R5: CH:NHCOCH=CHz;
R16: CHsNHCO (CH:) CH=CH (CHz) 7CHs
MP—197:R18:CH:OH; R4: CH:NHCO (CH2) 1CH=CH (CH:
7CHs; R15: CH:NHCOCH=CH:; R16: CH:OCHs
MP—198 :R18: CH:OCHs; R14: CH20H ; R15: CH:NHCO (CHe
) 7CH=CH (CHgz) 7CHs; R16: CH:NHCOCH=CH:

MP—199 :R18: CH:OCHs; R4: CH:OH: R15: CH:2NHCOCH=CHz:
R%: CH:2NHCO (CH2) 1CH=CH (CHz2) 7CHs

MP—200 :R18: CH:NHCO (CHg) CH=CH (CH2) 7CHs; R14: CHz
OCH3; R15: CH20H ; R16: CH:NHCOCH=CH:
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9}l 530410 nm®] H WolH, %71 A A(B) LED9] 3= 5}40] 480 nm ©]3F2] Z o] upehzl s}
o] 7] Wel e 5A4(G) LEDS] T/FZ%, o W DG1112H(2="E] d@7/(59)A), UG1112H
(2®g] A7(F)A), E1L51-3G(XE L8 aLA 0] (F9)A]), E1L49-3G(&= LB} 324 o] (F)A]), NSPG500S(W A o} 7}7}Ff a1
Atk A (R) LEDZA AHE-¥ = LEDS] T/ 2%, dE 59 FRI112H(Z=®E] b7 (F)A),

FR5366X(=® 2] d7](F)A]), NSTM515AS(H A of 774 a1l (F)A]), GL3ZR2D1ICOS(AFE(F)A]), GM1JJ35200AE
AEZEOAD 52 5 4 Ak M(B) LED&A] AM4-%]3= LED®] %5 &2+=, DB1112H(>=® 2] @7 (F)A]), DB5306X (2=
] Q7](5)A)), E1IL51-3B(% A o] (F)A)), EILAE-SB1A(X Q. B} 324 o] (F2)A]), NSPB630S(U A o} 7} 7} L
F(F)A), NSPB310A (Y A o} 7}7}1} TAEF)A) 5 E 4 Q)

> o

J
12
B)
=
t
g
o
2
&k (m

WEHA) & 5 T
dl

43 349 LEDE Z§ste] W shol 2 & 4 9}, Ei W4 LEDE A3 S5 gk,

el A5HE W Shol E(EE A5 g R, R 53] F7) Al2001-281656500 71 AH 2ekF W go] £}, A%
53] 371 A2001-305535%.0 7] A€l LED 9] 34 A& A& et W gho] E, A 53 37 #12002-311412
Fol 7148 A3 gaje] W eho] £ 52 5 5 AW, 593 o] Swow #4HE AL oht,

2ol ofe, LED ¥ gho]Eol| o3k ot & ol o3 AlQlAd o Wkt dA S s o, A @ o] §-Et
N FA FAE AT 5 A
<A A >

P B o] o) e w #HE AL o

ol

ofste] AAld S 5o & U

o

TAH R AT

O X

ps

e

g 2 A ool ARE-shE Aol tiel A 7] A @

(] Etel ] Ro, RY)
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23 C, 55 % RH2] 874 3lol Al 24 A7 o W] 3F A ES AH-831aL, 53 st A 31740] 590 nmYd w] 52 2
Eldjo] S A% B H A KOBRA-21ADH(L.#] Alo] A% 71771(%)xﬂ T3t o] FHEAR —i—zéf?l 4E 74
A 5.2 ﬂ?r ZAEY 9 T/ dE JEsta, A gEtdlo] A (Ro) B T wake] g etelo] AR S LAt
< B>

Ro=(nx—ny)xd

F2 ii>

<

9
ok

Rt={(nx+ ny)/2-nz}<d

2 F nxe AF Wuo] AAF ko] HdEola, nye B AU S W] FHEoY, nze A5 FA Wk
of #Hd & de= BE FAMmME YEAY

(et o] A Ro, Rt )

Aojz AE A7 T o R | cm 4o getdolAS S4star, Ao gEtde] A e M A¢(CV)E YE
Zolth, A o= AE HZA A KOBURA-21ADH(S A Alo] 27 (F)ANE AF&-31o], 23 C, 55 % RHA 3} 7 ol A,
3ge] 590 nm W, Al59] F Wl 1 cm HA 02 33 H=EdE S4S Pkl doj du 2 A ke g
Eldo]dS 212 (n-1D)H el o st i XS 813l e o)A = o] gtoll A YEld o)A = s A (CV)E -3}
o], AT 2 stgt) AA =AM =, neZE 130 YA 14002 A A3t

W5 A=(CV)=3 Ax}/gleldol A B3k

©O: ¥M&(CV)ol 1.5 % w| Rt

O: W% (CV)o] 1.5 % o] 5 % m =t

ATRE(CV)IO] 5 % o7 10 % W%k
Xt HE(CV)e] 10 % °1%

(sllo]=)

T
=
B
+
b
Rl

A7) Az YAk B el A, 22 A8 13L JIS K-671409] whalA, 8ol = uE(1001DPH, R
(FANE AHEst] SHstar, o8t} o] dlo]| =& +9 & F-ofste] Hrisiy

©: 8lle]= 0.4 % Wt

8=

O:38le]= 0.4 % ©14 0.6 % "]

A E0]Z 0.6 % ©] 0.8 % 17t

2o o AHE 1:olME Y]] X3 =7) 2.9, & H w4 75000, &7 24t (3 942 A)o] 16 ppmSl A
~E

gopAE o] E
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AEZ QA o 2~HE 2: obAE 7] 9] X387} 1.9, T2y e d 7o XS} 0.75, & Ao A= 60000, 77 24k sk
(3 A2 A])o] 50 ppmel AEZ O 2~ oA H o] E T2 QYo E

AZZ Qo o 2EHE 3: oA E 7|2 X3 =7} 2.0, 223 2 d 7] 9] X317} 0.8, 4~ Hat WA 100000, 7HF Ak sk
(3} AR A)o] 25 ppmel AZE O 2~ ofA|H o] E Z 23 Qo] E

o

AZEZ 02 o| ~HE 4: o}l E 7|9 X327} 1.9, 23] 97| 9] X$%7} 1.0, 4 Ho £A5F 95000, 7+ &4k -

F(&F A2 A)0] 45 ppmel MEE Q2 opAH O] E TR I QYo E

AERQ 2 ol AH 2 5 opAlE Y] o] X $H7) 1.9, FE|- V]9 287t 0.6, & Fo w2 120000, 47 4k
(3 dAaEA])0] 12 ppmSl AEEQ 2 opAH o] E FH o] E

i

AZZ Q1 o ~E 2 6: oA E Y] 2] AF=7F 1.90, L2 2 d7|9] A3 =7} 0.75, 5 H o A 80000, &7 4t
(3 dAEA)o] 75 ppme] AEZ Q. 2~ oA HO|E Z 23 Q Y|o|E

AZZ QA oA E 7:olAE 79 X857} 2.0, TE29 QY79 X7} 0.75, & H o EA=F 100000, »+F 4 3t
[e)

GEE Y22 A)o] 0.1 ppme] AEZ S~ ol H O E Z2I Qo] E(AERZ 92~ 35 0.0l N FASIVESR =&
2 AT Fof| FAEe] A7 FAEES A A ske] A %)

SEEN

A& 500 mg(M)S Z8|Z 2 dlx ekl i, 2 AATE 10 ml H7Fse

T
op
~
2
o

oA 2o ARV 30 £3F ZAA 5, Al ARPEY 20,45 m) = o ) o] A3 AR E S
(50,91 4%)

<FA]> o] A ZubE 1 32 DIONEXA] DX-120

<Z> TonPac AG14 (4 mm)+ TonPac AS14 (4 mn)

<& Apek FA]> ASRS-ULTRAII (4 mm)

<&2 9> 3.5 mM-Na,CO, 1.0 mM-NaHCO,

<SRS H+#> 50 mA

<HE> 1.0 /2
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7h2eA| 5 TR o AH| 2 A 7hAAIQ) 8] HtE-1 10 T

<Icoocuzcnzocugcuzooc D
R

R=COOCH,COOCH,CH;

UV-1: E] 749 109X 8} =34 €] An| A=A, % H A5 486, 380 nmol| 9] & &3 A4=6780) 2 S5

UV-2: 317] &7del o gt 12} UVA P-1 2 S5
UV-3: &}7] gAdoll 93k 82 UVA P-2 2 T34
(AL2AF UVA P-1 g <)

2(2'-3| = FA] -5t - lé) 5-7t 2B A A -(2-1 B} T 2 2 A2 A]) ol & o] 2| 2-2H-W 2 E 7] o} Z (o] A] 335
MUV-19)& 3}7] 4l 7] H 1 o] w}a}/q 3}‘221’%

20.0 g9 3-4UE=Z-4- O}U]b—_—‘ﬂ}_"&% 160 mee] 2ol &a|A17]1a1, gk A4 43 mE 7kt 20 mee] Eof 8 OH/\]
280 o] SPAERE 0 Tl Ak 0 TolA ol 2 A% Sk SIS, o] 919 17.3 g2] 4-1-
A% B 50 0z o EHE 100 ool $aA2 £ Fol, SALFO R A4 & el 4O §45HA 0 ColA as}—s}
ALk o] $o& 0 T2 FASUA 1AL, F7he el 1AL E AU SN Aiton WY o whE
i, AR RS e, F RAls,

o] 7Hek & 500 me 2] 1 &/¢9] NaOH F=&-<fefl g4 7] a1, 35 g obd £2-& H7Fe ¥, 40 % NaOH -8 110 g
= Aetstglh. Ao §, oF 2 AlRF e /b wnkshal, o, Ak, o pel g ke w2 Falste] TR ShGlth A E
AdEs oAa, A, A2 F, op EAbe "t opAl = o] £ Sl 2 A2 S Ao mM, 2(2'-3 =5 -5 -t-F-E -]

d)-5-7t2 R A4 -2H- Ml E g otEo] dox

o]o]A, 10.0 g9] 2 (2'-3|=FA]-5'-t-F-E-Hd)-5-Ft2 852 -2H-MFEg|o}E£3 0.1 g9 S| =27+, 4.6 g9] 2-
sl Ao emetad ol E, 0.5 g9 p—% A= EARE EF<0 100 me soll H7batar, ol ~H =35 78] & vk &7
2 10 AIRE 53t 7HE BFE gt ke 89S B Tl Ko, “2% AE A3}, A, A E3HaL, ofAEA E R A
A4S PFo M, ol A] 81HE MUV-19%1 2(2'-3] =5 A -5'-t-F & -9 d)-5-7t 25 -2-He 2 d 2 A S A &
oﬂ&_EﬂE 2H-HZ=EgolFo] dojxit.

o014, 2(2'-3] £ 5 A1 -5'-t- 58 -3 W)-5-7h 258 A (2- i B 2L 2 2.9 2] ol € o] 2 Bl 2-2H- 2 2] o} £ 3} v e}
EERTEREES gzﬂ(m_-ﬂrx} UVAl P-1)& 370 7142w el wheb dshal v,

H Eg}s]| =232 80 meoll 71 334l 304 gk 4.0 g9 2(2'-3| =FA-5'-t-FE - d)-5-7} 2524k (2-H E}
ﬂ%‘io’% Aol ol ~H 2-2H- "2 EZo}£ ¥} 6.0 g9 HEta LIS 7}0}1, o]o]A] ofF o] AFE R YE

114 g @ A713GIE A% 281715004 0 A3 5k bl Siaele. HELGS SR F L Ak S AT F 2000
o] HES 1 w3l AgafstaL, v g vigke Toll sttt e JdES o3 HEekaL, 40 TollA 2
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3 Az 0.1 g9 WA B FHAN TEA UVA P-1€ A9 o] FFRAL 17 ED2HAL |F0R 5
= GPC 240l o8], S Fat RAFE 90002) AO.2 159k B, 380 nme o) WA YR B FY AFE
73200] A T}

NMR 29 Ed 9 Uy AHdEH o g RE A7) A7 2(2'-3]) =2 A -5'-t-Fd-Hd)-5-F 2 B2 A-(2-v|e} =2
aog%moﬂ%ﬂwle 2 Sl okt WEL R ) 35518 A8 RSN 7] SEA) 2AE o)
2(2'-3 E8 A -5~ -2 H - d)-5-7} 2B A AL -(2- ] B} 2 2.2 Aol F o] 26 2 -2H-H 2 E 2 o} E | B Ak 8
=40:600°] .

(—r

(ALEAE UVA P-2 gHd o)

Olt

7] A UVA P-1 947 34 <, 6.0 g¢] mletdqbvd tialel] 5.0 g9 wet2d kv 2} 1 0 go] Wlet=a=d s =

SANDE A E A o190l TS Sho] R UVAI P28 FSISAL, $F H R AHE 90009] ek £,
380 nmoll 4 o] kA 3ol & Fa A4 732000210

A7) gAY 2L Ul 22'-3 EE A -5 -t- e -9 d)-5-7t 28 A M- (2-H el E 2 U S Ao F of| A H| 2 -2H-4
ZE ﬂﬁ*ﬂﬂia&ﬂ%ﬂﬂa%&azé]ﬂ%%om&mh&%

UV-4: RUVA-100(L. 27} 7} 7 (E9)A|, 5% B B2 494.5, 380 nmoll A 9] & &3 A4+ 4340) 1 =
OH OH
N N
OO0
N N
UV-5: LA-31(o}AFs] €7l (59 A, 55 H EAF2 658.9, 380 nmoll A 2] & &3 A+ 8250) 1.6 THHF

OH OH
N N
Cl-Or o0
N N

UV-6: PUVA-30M(L 27t 7} 7HH(E) A, 55 B 432 9000, 380 nmeoll A 9] ©H&Fal] A&o] & 533 A5+ 600,
13| o
= =

3-(2H-1,2,3-xEgo}£-2-d)-4-3| =Z A A d=r e} A D o] B9} Wl d=m|E} AL o] E TFFE =4 ¥
=30:70)

2 TFH

o Aol FEAlE 2% WEske Aol T UM S 2 SRR AL, B8 HES 1ilo] HES STk (& FlA,
2Bgiwﬂﬂﬁ%uv2,va%z%%%ai%Ea%wﬁ+t+%4WSW4W536% PEE7EA )

H7FA 11 o] 27522 1010 (A vp 232 E] Alnd =(5)A], 43t A A) 0.2 5 25
HA7MA 2: ol Z A3} Bl 2 QARFERA]) 0.2 FF5-

A7l 3t HALS-1(RIH = ofrl =3 SFA Al 0.2 =4
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(&N FA Aol of g AA A A2 AERL A o 2HE FE 1)
<P HAf k>

HlH Aol o] 24 R972V (W oflo] 224 A %)) 11 TF5-

ol €& 89 T

oS tEH R 50 B3 wnt T F, wiEadow ZAkS itk

<G b

MEAF R mE Yo §o WA ARk o 2 1 Abeta, Zhdete] 3] BalAI7l T, o] A of=n]
ZAE)A 9] oh v A No. 2448 AL&a}o] e, 13} 7o AB 22 o 22 8918 FH8] wuralwA, of
7)ol W GA Barele AAs AN 2w, ohEeolE = BAL @519t o] AL WE Ao A(F)A ) Tl WE

NF of shahat, v 2} H7holg Al zae ),

g dFzelol= 99 THH

st7] 249 FEF NS A xedvt A 7S 2E &af " uﬂE‘{ gefol=o} o ehe-S HUts it &A1 7 H 7t

g 7bel A 835 o] AERZ O~ o ~HE 1S wNkslHA F5l9 Tl o] RS 7t sk, wHkslH Al 93] 83 Al

7131, F7 R ThaA B A9 F5AE AV SA AT ol Als o}zulik](f)xﬂ% ol=u] ZA] No. 2445 A}-8-3}1o]

o BahaL, Fg g Azt

FLEB N 100 THFF- v HAF Hord 2 SHEF-E A7 }6‘}04 olgtel WA (dlo] AA8E Tl £¢7] Hi-Mixer, SW) 2

SR Z3staL, oloj A ME fo A2 AbgstaL, Z 1.8 me] 22 ME A Ao LA st 2~H

gl e A A A Aol A S ko] 110 %71 2 fqPJW |l E AL, 2EQlE s s A A A 25E v 8T

uhe] g wjol] A4S Thel Al Z(MD) A4l vigo] L1vi7F B =5 dAAlstaL, o]ojA] ’lE & ¢ &% -5 gx]shaL,

150 Coll A Z(TD) Wrake] A4l vigo] 1.1uj7} ¥ =5 AAlsqleh. A4S, 1 F& FAS ol A 2 27 fF=]8taL
L.Qﬂﬂqﬂéxloﬂﬂﬂﬂ&ﬂ5%%%BOCEHﬂHﬂi“§ﬂ1 30 3 REEAA A xE Yot

o
,OEO
i og 3 M
[ 2

oX

i

£93 3, T 1.4m, F3 GHo] Z 1 cm, 0] §me] @HE 2H= 2 T 80 me] AERQ A o AHE

SEET

e 2
il e
o Ul

X

BN

QL

N\

TRl 244>

g dZFZao]= 300 THH-

N etE 55.5 FHFH-

AEZ O~ o 2~H 2 1100 FF5-
ZhaA 110 F35-

UV-12 T35

olol A, A7] AERQ A o 2|2 HE | Ao nfo] AR 1ehu]o} I 4 o3& 317] FFAZ S EX-Axe T EE
A A Awte} 817] & 1ol 71418 Z ke A4l w2 A4l xR AXSaL, B WA HE 18 Alx5%lT o] HE

9] gEleo] A kL, Rox= 60 nm, Rt= 250 nmo] t}.
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3 2 2 0)9)9] FhaAl, A E
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th dojxl 52 o] ek 118 = A4lstar, ojojA 'l x| & AFE-3Fe] 2 ek 1 2 A8k 2 7] 80 1,
L1 4me AEZ0 2 o ~HE BES Y 25 4% dHoll= & 1 om, Hf =0] 8§ me] E¥ 713-& HAAs] A
HAZER A 2 E BE 28 AZAL T3 & 19 71 A A= vle} o], AZZ o~ o ~E 2, HIMA, &6
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oll, st71 ek o]l EHET, oo AFHET ] =AM 2 WAL A TE =A8taL, whAL

St T FE Ao, 817 LFHEST X FAE 1S dF IY VR ©x8a, 80 Tl 1 B3 AxA7]4aL, o]0 A =
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