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(57) Abstract: The present invention addresses the problem of providing: a biological imaging device that is capable of
preventing light reflected on a biological surface from entering an imaging unit and a measurement unit, is capable of
acquiring a vein image of high-quality and excellent contrast without using a polarizing plate or the like, and is capable
of measuring a biological signal, and that ensures excellent authentication accuracy; and a biological measurement device
such as a pulse sensor having superior pulse measurement capability and a pulse oximetry having excellent SpO; mea-
surement capability. The biological imaging device according to the present invention is for imaging a biological body as
an authentication object, and is characterized by having a surface light source for irradiating the biological body with light
and having an imaging unit for receiving scattering light from inside the biological body, wherein: the surface light source
and the imaging unit are positioned so as to face each other on an identical flat surface; the distance between the respective
facing ends of the surface light source and the imaging unit falls within a range of 10-45 mm; and vein authentication is
performed by touching on the flat surface with a finger.
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(1a)-2 n—-pentyl
(1a)>-3 n—hexyl
(1a)-4 n—heptyl
(1a)-5 n-octyl
(1a)-6 n—nonyl
(1a)-7 n—decyl
(1a)-8 n—undecyl
(1a)-9 n—dodecyl
(1a)-10 (ad)
(1a)-11 (ab)
(1a)-12 (a6)
(1a)-13 (a7)
(1a)-14 (P)n=2,Rs1=CHs)
(1a)-15 (P)Xn=3,Rs;=CH3)
(1a)-186 (P)Yn=4,Rs1=CHj)
(1a)-17 (P)(n=5,R51=CH,)
(1a)>-18 (P)(n=6,Rs;=CH,)
(1a)-19 (P)n=7,Rs1=CH)
(12)-20 (P)Xn=8,Rs1=CHs)
(1a)-21 (P)(n=9,R5:=CHs)
(1a)-22 (P)(n=2,Rs:=H)
(1a)-23 (P)(n=3,Rs=H)
(1a)-24 (P)(n=4,Rs;=H)
(1a)-25 (P)(n=5,Rs;=H)
(1a)-26 (P)(n=6,Rs;=H)
(1a)-27 (P)(n=7,Rs;=H)
(1a)-28 (P)(n=8,Rs;=H)
(1a)-29 (P)(n=9,Rs5;=H)
(1a)-30 (PX(Q=—CH;~,n=2,R5;=CH)
(1a)-31 (P)(Q=—CH;~,n=3,R5;=CH)
(1a)-32 (P)X(Q=-CH;~,n=4,R5=CHj)
(1a)-33 (P)(Q=—CH;—,n=8,R5;=CH)
(1a)-34 (P)X(Q=-C(=0)-,n=2,R5;=CHy)
(12)-35 (PXQ=—C(=0)-,n=3,R5;=CHj)
(1a)-36 (P)(Q=-C(=0)-,n=4,R5;=CHz)
(1a)-37 (PXQ=—C(=0)-,n=8,R5;=CHj)
(1a)-38 -O-n-butyl
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[0153]

[0154]

[0155]

[1b12]
—fg=(1c)

(Xa)y,
Q—Rd OH O @(Xa)m
H ©— )

(— (1) ILBVT, ERAIE. ThENMIIL T, KRRFXIE
EfEARL, 4EORADHIBELALLES 1HEIE. ERFEELT-0—%
BLTHELVRERES ~1 20EHEHRE L EDEROTILFILE (a) |
XigaiEE—H=X (P) TRINZ2EBEEETIE (P) 2%7, &Xaldk,
FTRNETNHMIL T, RFBH1~3OT7LFILEELLET7ILIAFVERIEY
TZIIEERT, mid, O~4 DEHEXRT, )

RIEE—MR (1 ¢c) TRINDZBEEETZHEYW (1¢) IKBWT, 4
B (Xa) HLTEL (RART (Xa) mPMEELERVEVRICEWL
T. ThEThD (Xa) HEL) THEIEEWMOPRERIIICTRT,, Tk,
ABORIFLTRALTZAFILE (a) XIE (P) TH3B, RILCIE, 1t
BB EZEEMHET HZRJIDEE. RIVEETIRERFUADKE
BRFICHEETI2EXIEIRF%2,. RADEMSIBICX 11, X12, X13,
X14TRlLEk, RILBWT, T-0— (a2) | & EFEHEELT-0
- EE LR (a2) 2RT, F/, 2, 4, 6—trimethox
ypheny |l 1x2, 4, 6—hYXKFTTzZ)EE, [Me] lEX
FILEZ, TPhl @72V EEZEFNETIhRT, BIRT2MDOEEWICHE
ZROZBFICOVTEH, ARTH 3,

(Xa)m
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[5R2]
=1
.y

“Z(H':éz)% Rd X11 X12 X13 X14
(1c)-1 n-butyl H H H H
(1c)-2 n—pentyl H H H H
(1¢)-3 n-hexyl H H H H
(1e)-4 n—heptyl H H H H
(1¢)-5 n-octyl H H H H
(1¢)-6 n—nonyl H H H H
(1c)-7 n—decyl H H H H
(1¢)-8 n—-undecyl H H H H
(1¢)-9 n—dodecyl H H H H
(1c)-10 (ad) H H H H
(1e)-11 (a5) H H H H
(1¢)-12 (a6) H H H H
(1c)-13 (a7) H H H H
(1c)-14 (P)(n=2,Rs;=CHy) H H H H
(1c)-15 (P)(n=3,Rs;=CHy) H H H H
(1c)-16 (P)(n=4,Rs;=CHy) H H H H
(1c)-17 (P)(n=5,Rs;=CH) H H H H
(1¢)-18 (P)(n=6,Rs1=CHS3) H H H H
(1c)-19 (P)(n=7,Rs;=CHy) H H H H
(1c)-20 (P)(n=8,Rs;=CHy) H H H H
(1c)-21 (P)(n=9,Rs;=CHy) H H H H
(1c)-22 (P)(n=2,Rs;=H) H H H H
(1c)-23 (P)(n=3,Rs;=H) H H H H
(1c)-24 (P)(n=4,Rs,=H) H H H H
(1c)-25 (P)(n=5,Rs,=H) H H H H
(1c)-26 (P)(n=6,Rs;=H) H H H H
(1c)-27 (P)(n=7,Rs;=H) H H H H
(1c)-28 (P)(n=8,Rs,=H) H H H H
(1c)-29 (P)(n=9,Rs;=H) H H H H
(1¢)-30 (PXQ=-CH,-,n=2,R5;=CHj) H H H H
(1¢)-31 (PXQ=-CH;—,n=3,R5;=CHj3) H H H H
(1¢)-32 (P)Q=—CH,—,n=4,R5;=CH3) H H H H
(1¢)-33 (PXQ=-CH;—,n=8,R5;=CHj) H H H H
(1c)-34 (PXQ=-C(=0)-,n=2,R5;=CH3) | H H H H
(1¢)-35 (PXQ=-C(=0)-,n=3,R5;=CH3) | H H H H
(1c)-36 (PXQ=-C(=0)-,n=4,R5;=CH3) | H H H H
(16)-37 (PXQ=-C(=0)-,n=8,R5;=CH3) | H H H H
(1¢)-38 n-butyl Me H H H
(1¢)-39 n-butyl H Me H H
(1¢)-40 n-butyl H H Me H
(1c)-41 n-butyl H Ph H H
(1c)-42 -0-(a2) H 2,4 6-trimethoxyphenyl H H
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[1613]

—#l(1b) NHCORa

NHCORa

[0157] (==X (1 b) IZBVT. BRald., ThEThMIL T, RKIbKFE%E
x7, BRcld. ZNETNMIL T, KREFXEEHLREAZFRL. 4EDR
cODIBLARLEDT1EIF. EFEELT-0-Z2ALTHLVREFERS ~
1 2DEHERE L IEOBROTILFILE (a) . XiFaTRE—KK (P) T
RINIEEEETZE (P) 2KR7, )

[0158] ®IE—MX (1 b) THRINZBEEEETZLEM (1b) ITHBVWT, 2
BORaPRALCTFILFILETHY., HhDO4EDRcHETRALTILFILE (
a) XIZE (P) TH3. bE&EMOBIRERIIIICRT, RIILICEK, L&YW
BEEZLEMNETSERcRUTR aDEHEZIIEL 2.
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xII
L&Y%

(B2 Rc Ra
(1b)-1 n—butyl n—butyl
(1b)-2 n—-pentyl n—-pentyl
(1b)-3 n—hexyl n—hexyl
(1b)-4 n—heptyl n—heptyl
(1b)-5 n—octyl n—octyl
(1b)-6 n—nonyl n—nonyl
(1b)-7 n—decyl n—decyl
(1b)-8 n-undecyl n-undecyl
(1b)-9 n—dodecyl n—dodecyl
(1b)-10 (ad) (ad)
(1b)-11 (a5) (al)
(1b)-12 (ab) (a2)
(1b)-13 (a?) (al)
(1b)-14 n—butyl Me
(1b)-15 n—hexyl Me
(1b)-16 (ad) Me
(1b)-17 (a5) Me
(1b)-18 (ab) Me
(1b)-19 (P)(n=2,Rs;=CH3) Me
(1b)-20 (P)(n=3,R5;=CH3) Me
(1b)-21 (P)(n=4,Rs;=CH3) Me
(1b)-22 {P)(n=5,Rs;=CH3) Me
(1b)-23 (P)(n=6,Rs:1=CH3) Me
(1b)-24 (P)(n=7,Rs;=CHy) Me
(1b)-25 (P)X(n=8,Rsi=CHjs) Me
(1b)-26 (P)(n=9,R5;=CHa) Me
(1b)-27 (P)(n=2 Rsi=H) Me
(1b)-28 (P)(n=3,Rs;=H) Me
(1b)-29 (P)(n=4,Rs;=H) Me
(1b)-30 (P)(n=5,Rs;=H) Me
(1b)-31 (P)(n=6,Rs;=H) Me
(1b)-32 (P)(n=7,Rs=H) Me
(1b)-33 (P)(n=8,Rs:=H) Me
(1b)-34 (P)(n=9,Rs;=H) Me
(1b)-35 (PX(Q=-CH;—,n=2,R51=CH3) Me
(1b)-36 (PXQ=-CHy=,n=3,Rs:1=CH3) Me
(1b)-37 (PX(Q=-CHy—,n=4,R51=CHs) Me
(1b)-38 (PXQ=-CHy—,n=8,Rs1=CHs3) Me
(1b)-39 (PXQ=-C(=0)-n=2,Rsi=CHy) Me
(1b)-40 (PXQ=-C(=0)-n=3,Rs5;=CHa) Me
(1b)-41 (PXQ=-C(=0)-,n=4,R51=CHj) Me
(1b)-42 (PXQ=-C(=0)-,n=8,R51=CH,) Me
(1b)-43 —-0O-n-butyl Me
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[0161]

[0162]

[0163]

[1E14]
—Hg=(1d)
(Xa)m \—/ 2 NHCORa J X(Xa)m

- - 7/ N\
\ Re
(Xa)m/(\:>7 NHCORa = (Xa)n,

(—xX (1d) ILBVWT, ERaldk, ThZNMIIL T, RILKEEE
=9, FReld, TRENMHMIL T, KREFXITIEHREEZFRT, &Xald
CEFNEFRHIILT, KRR ~3DOT7LFILEEZELLET7ILOFSERIL
BMNIIEBHRO7 I ZIEERL, 406ICEET 2HBEDOX ald, Akt
(D) TRINZ2BEEBTIETH>THLWL, miE, O~4DEHER
T, 722 L. —X (1d) ICBVWTIE. RaDdWIhh i REHL~1 2
DEFHRIEDIEROTILFILE (a) 2RI 4EDOReDIBLAL
EETEN, EREELT-0-2BLTHLIVWRERSL ~1 20EHRE
UL EDIRIRDOTILFILE (a) . XIGBIER (P) TRINZEELAET
BE (P) #R¥H. XIFRIRRAARICX a & LTCHIER (D) TRINZHE
EEETIENSMEET D, )

AIEE—MR (1d) TRINDZBEEETZHEYW (1d) IKSVWT, 2
BDORa. 4EDRe RV, 4D (Xa) HETELTHBIELEWOHIT
HRIVILRYT, 2ORald. A FILE ITFILE (kb. TEt] TR
¥, ) XIETIFILE (a) THP, 4BDORelEI2THALTZIFILE (a
) . B (P) . XFIEXET7IZIETHD, RIVICIE, EEWREEE
BYMHPETBRaRUR e DEE. Re M EATIRERFUADKRERTF
ICIRAT2EXIEFTF%E, ReDBEMSIEICX 11, X12, X13RUX
14TRLE, BB, XT12H08E (A) ORVEVRICEIT24MICHEHET
%, RIVICHIFS T (D) — 1] FTRATRINZIBELETIEERT

(o)
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(D)—1

)
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RV
s

“Z(H':éz)% Ra Re X11 X12 X13 X14
(1d)-1 n—butyl Me H H H H
(1d)-2 n—pentyl Me H H H H
(1d)-3 n—hexyl Me H H H H
(1d)-4 n—heptyl Me H H H H
(1d)-5 n-octyl Me H H H H
(1d)-6 n—nonyl Me H H H H
(Ad)-7 n—decyl Me H H H H
(1d)-8 n—-undecyl Me H H H H
(1d)-9 n-dodecyl Me H H H H
(1d)-10 (ad) Me H H H H
(1d)-11 (al) Me H H H H
(1d)-12 (a2) Me H H H H
(1d)-13 (a3) Me H H H H
(1d)-14 Me n-butyl H H H H
(1d)-15 Et n-pentyl H H H H
(1d)-16 Et n—hexyl H H H H
(1d)-17 Me n—heptyl H H H H
(1d)-18 Me n—octyl H H H H
(1d)-19 Me n—-nonyl H H H H
(1d)-20 Me n—decyl H H H H
(1d)-21 Me n—-undecyl H H H H
(1d)-22 Me n—dodecyl H H H H
(1d)-23 Me (PXQ=-CH,-,n=2,R5s=CH3) H H H H
(1d)-24 Me (PXQ=-CH,—,n=3,R5:=CH3) H H H H
(1d)-25 Me (P)X(Q=-CH,—,n=4,R51=CHy) H H H H
(1d)-26 Me (PXQ=-CH,—,n=8,R5:=CH3) H H H H
(1d)-27 Me (PXQ=-C(=0)-,n=2,Rs1=CH,) H H H H
(1d)-28 Me (PXQ=-C(=0)-,n=3,R5s=CHy) H H H H
(1d)-29 Me (PXQ=-C(=0)-,n=4,Rs1=CH,) H H H H
(1d)-30 Me (PXQ=-C(=0)-,n=8,Rs;=CHj) H H H H
(1d)-31 n-butyl Me Me H H H
(1d)-32 n-butyl Me H Me H H
(1d)-33 n-butyl Me H H Me H
(1d)-34 n—butyl Me H Ph H H
(1d)-35 (al) Me Me H H H
(1d)-36 (a2) Me H Me H H
(1d)-37 (a2) Me H H Me H
(1d)-38 (a3) Me H Ph H H
(1d)-39 n-butyl Ph H H H H
(1d)-40 n-butyl Me H (D)-1 H H
(1d)-41 n—butyl H H H H H
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[1E16]
—ig=(4)

[0166] RmIEE—MX (4) TRINZEELRTHHLEM (4) KEVWTE. R
URMANHCORaZ, OHE, NHSO,Rb&E, XIENHPO (OR f)
(ORg) ETHZIEAMHFFELL. ERaMTIFIE (a) THIENK
PPFELW, RVICZDL I BREEY (4) 2BIRT 5, RP. Ttoly
1 EMYNEETRT,
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HIH/ H|H|H|H H HIH{H| - |- |(®8)] - 94°OSHN HIHIHI- |- |u®)] - G4?0OSHN AR )]
HIH| H |Hud| H @®) HIHIH - |- |- - HO HIH|H - |- |- - HO LI=()
H{H|H |H|H|H CHO='"'8=W(d)H|H|H| - |- |- - HO HIHHI- |- |- - HO 0l-(%)
HIH/ H|H|H|H (z®) HIHIHI- |- |- - HO HIHIHI- |- |- - HO 6-(¥)
HIH/H|H|H|H (ge) HIHIH - |- |- - HO HIH|H - |- |- - HO 8-(¥)
HIH/ H|H|H|H 1Ang-u HIHIHI- |- |- - HO HIH|H - |- |- - HO L-(¥)
HIH| H |Hud| H ol HIHH| - |- |- | €® 24OOHN HIHHI- |- |- | (g® 2400HN 9-(¥)
HIH/H|H|H|H ol HIHH| - |- |- | &® 24OOHN HIHHI- |- |- | (@® e40OHN D)
H|H| H |Hud| H W HIHH| - |- |- | ® 2H4OOHN HIHIH| - |- |- | @® EH4OOHN r-(¥)
HIH/H|H|H|H W HIHH| - |- |- | 8 e4OOHN HIH|H| - |- |- | (® 24OOHN e-(%)
H|H| H |Hud| H oI HIH|H|- |- |- |Aing-u BHOOHN HIHIH|- |- |- [Aing-u B4OOHN Z-(%)
HIH/H|H|H|H ol HIH|{H - |- |- |Ang-u eHOOHN HIH|H| - |- |- [Ang-u 2HOOHN L=()
(&5
CEXPVX| SRR EX Ot X ||| Bd | | 9d | ed ° "H|fH|°d| %d |44 |94 | ed 25| -3
@“S 9
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[1617]

— = (5)
X2a  Xa3

[0169] RFIEE—MX (5) THRINZEELRT2HLEM (5) KEVWTE., Ri&
URAHMANHCORaZ, OHE, NHSO,Rb&E, XIENHPO (OR f)
(ORg) ETHZIEAMHFFELL. ERaMTIFIE (a) THIENK
PIFELV, RVICZDOL S RLEY (5) 2BIRT %,
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H |H|{H|H|H[H (9®) HIH|H|-|-1[-] - HO HIHIHI- |- |- - HO 01-(S)
H |H|H|H|H|H (ge) HIH|H|-|-1[-] - HO HHIHI- |- |- - HO 6—(S)
Ang-ul 4 (H| H | H|H H HIH|H|-|-1[-] - HO HHH - |- |- - HO 8-(%)
H |H|H|H|H/|H 1Ang-u HiH|H| - |- |-] - HO HIHIHI- |- |- - HO L—(8)
H |H|H|H|ud|H oW HiH|H|- |- |- | (€® eHOOHN HHH - |- |- | (€® eHOOHN 9-(%)
H |H|H|H|H|H oW HI H|H|- |- |- | @® BYOOHN HHIHI- |- |- | @ BHOOHN §-(8)
H |H|H|H|uY|H N HIHIH - |- |- | @ BHOOHN HIHH - |- - | @® B4OOHN 7—(S)
H |H|H|H|H|H oW HiH|H|- |- |-](® eHOOHN HHH - [-]- | (® eHOOHN g-(%)
H |H|H|H|ud|H 3N H H|H|- |- |- [Ang-u  eHOOHN HHIHI- |- |- [#ing-u BYOOHN (%)
H |H|H|H|H|H oW HiH|H|- |- |- |Ang-u  edOOHN HHIHI- |- |- [#ng-u eHOOHN -(8)
(&30
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