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The Method for the Preparation of N-lactoyl Amino Acid Ester by Using
Ring-opening Reaction of Lactide with Amino Acid Ester
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Tokai University)
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Abstract
Depsipeptides are naturally occurring materials and important as
Antibacterial materials. We have reported that the ring-opening reaction
of lacide with amines proceeded smoothly followed by hydrolysis to give
corresponding lactic acid amides in high yields. ¥

We described here the method for the preparation of condensation
product of lactic acid with amino acid ester derivatives by utilizing the
ring-opening reaction followed by hydrolysis.

It was found that when excess amount of amino acid derivatives were
used in this ring-opening reaction, the ring-opening products reacted excess
amino acid to afford N-lactoyl amino acid derivatives without hydrolysis
step.

1. [ZFL®HIC
AT 2 FEAZDFRICET AT 7o _7F FIZARRICLIFEL, Ptttz F+5 2 &
Mo, EE, EREED TWHILEMD—H>Th 5, [11. 121, BlG@). (). (©)



Fexix, BE4E, D, L-,D-, -7 7 F R &7 2 U OBIRMG, BIBRAERD & KRS 5 Z &1
L0, fBEICHEET 2 REAKRT 2, 512, BRKSICBWT, 3~6 YEOBEOT I v
EHWDZ LIk, 8 1 BREORBRAEMD N, REOSDOT I v E RIS L. MK FATIE &%
BT LR HMET AT I KRR TE S LamE LT 5,

AFTIX, TOHHME LTT I /R AT VERWREERRFTIET, 777 ROERE
LD N-Z7 "MMAT I VBT AT IVOFBIEICOWTHRE L. B CHE L7z =20
DNTNHAL—XTHETL, TR TF ROERFHK LD N-T7 MMAT I gtz
BT D HIEEMNL LT O THET 5,

2. BREEE

FPHOIC, RREENNE L, RLHEAMESEE RO ) VTV AT VR R
DISIZOWTHREF LT, 7V vy F L 27 0, @EEBRE L LTRSS T
L7 ISk, MU ZF AT I EHWVIEROREE L, 77 F REDRILEITo T,

T = MU AEES Y F A AT UGN (2a) IR FAT I E
Mz, 30 pfEHELE%, L-CO)-727FF (1) 2Nz T=RET 6 BMHEE LSS 872
EZA, BHETHBBRAEMDO)-(9)-1-(2-= hF-2-4F V= FN)T /) 1-4F
TaR2- A 2-e Rad o asN s o— | (3a) Z 85% DI THDL Z LN TE T,
S BT, SUSEIFITONTHEA G L7ofE R, B N, 4 RS S5 2 &2 kD,
94% DINFET 3aNfFobid Z L& A L7,

WIZ, 15N T-BHERAERM 3a DMK IREBISIZ OV THE 2 Et 21T > 72, Al Tt
& LT2 1%DKERIE D F U L&MW TIAKRSEEAT T2 56. 77 M AVEOZZT L
FEATET TR T I VBT NI AT VOIS b IKSIRIND Z R LN E RS
Teo £ 2T, BBENMEOGHOEREEKFET N U 0 LIRS 2 FI TR 3 RSSO TR
At L7z, 7& b= R U icfafnmigkFET Y U LKER AN A, 50°C T, 2 Rfl ¢k
UK R ATV, 7 a RV AT LZE 2 A, 65%DIETO)-=F /L 2-(2-
bt RkaXxo7m X7 R)7E7—F (4a) BELNDHZ EERM LT, (scheme 1)

WIZ, SRR EO RE T I /BE LT L7 ==LV7 7=V F LT R
T W RERED OS2 fRat LTz,

bbb, BRFHEK[T, 7 =MV EER -7 2= V7 T =2 F LT XT
JVHEERYE (2b) (CxF LT, HEIE LTHED N 2 F AT 2 &2 T 30 Y
HZEWZEWEED L7 == VT T =2 F VAT E L, 0%, ()T 7F K
ZIMZT, 24 KRR ZITo72E 2 A, HITHLH(S)-=F L 2-((9-2-(((S)-2-& R
LT A ) WVFF) T aRF I R)3-T 2= 7 =—h (3b) & 93%DIYL
FTHT,
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a: R'=H, R?=C,H;

b: R'=Bn, R?=C,H;5

N
Rz ¢ l , R%=CHj
c:R <H CH,

scheme 1
RIZ, BTz 3b DAUKGIRIZ OV TG 21T > 7,

7V T AT OVEREROYE EFERIC, T b= N U VB, 50°C T, A kg
KFEF RV T LEMAT 4RSI L%, JOSE LB LR A F L o Thitl 217 - 72
LA (Q)-=Fu 2-((9)-2-t RuXs7ru )3 R)-3- 7=/ /) z—} (4b)
Z . 64% DI THT,

SO, AIFVINEEFD LLEAF VT AT IAVHERTE, ARG
T3 2089 xR EIT - 7,

T BEMETI VB THD e AT VU AT AT ATV G (2e) AV, 1
& DBRBEBUSMZOW TR LT,

FT. BRFHKT. 7 b= MU ARES, 2 iTHELELT2 88D M) =F L
T AMAT 30 T2 Z LICXVEEHED L-e AF DU AF AT XTIV E L
Z D%, 1 ZMMATEEBT6 BMIGEITV, KEMZ S 2 QE LI A F L > &4
AL E LTHWZE Z A, (9)-2F 0 2-((9)-2-((S)-2-& FrXx o7 N/ )4 F
INFrNF R R)-3-(QHA I F Y — -5 A V)TN =— | (3¢) & 34%DIEINET
THLBG, EErsa~ NI 7 40—k, JKSEBH L E ZARIGEA L—X
WIZHEITL TR, KICOWUENEETH D B 27,

Z 2T, RUNREE, BOGKERH], IS CRa S 2 mEt Lo R, 7' =Y
VIR 8 FEREDE LS &7V, BIET D N = F 7 X VIR B~ T
AR ) —=5:1 OWREEHESELE LTH, BV VB FN DT K2E@ L CRET



H2EIZEY, 9T%DINETIe NHELNLZ LA R L7, WRIZ, 3e DT 7 VK
DT AT IVARGY % MUK BRGAFIZ W TG LT, IRERKFE T N U 7 DK 2 AV
SRS DWW TR & it L7223, 50°C C 1.5 BRI LS S8 72 & 210, b0 4%
DILERTO)- A F L 2-((9)-2-& FuFxs Fu 53 R)-3-Q0H A I ¥V —L-5-( V)71
N x— | (4c) #1157, 3¢ OIKFESEM. RISOLER, TSIz OV TR~ 13
LT, IEE M XS5 2 L IREECH -7,

table 1. The yield of 3 and 4 in the ring-opening reaction followed dy hydrolysis.

entry amino acid derivatives 2 yield of 3 yield of 4
1 2a 3a 94% 4a 65%
2 2b 3b 93% 4b 64%
3 2c 3¢ 97% 4c 4%

DX YT, BIBREUG, MKDIREE & 2 BMEDORIGIZ X 0 AR %2155 Fikics Wy
T, BBRAERD IS FRIC oD AT VEEFT L1260, BIRIKS R E -1,
55D AT VIR S T GE O ORI DA REE Th > 7o 72, 2Ll R
RrembExEdZ LIIREETH -T2,

ZZT, T BATAFEROEGE S, 7 I VHOSGEN L RRICERIOT X/
FERE IS SEDLZLICE Y BRERD I IS BIZZ Y VT NN AT VPG
L, KGO TREZRD Z &<, BIITH S 4 BE5050 DO TIE W EMmEt 21T

277,

1 Et,N

0O R
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FT. BREFHEKT. 7 =R BEER 4 4ED 2a 2L, 4 HEO M
FNANT I EMZT 30 BT LIk 7 v mF o AT L&l L 7%,
1YEDL-GC)-77F FEMAT 40 FEER LS EIT-> 72,

BOSIR G 2 WM LIS 2 BRE LB, VDTN T L7 a~x T T 7 4 —I
FOHEHEER L 2 A, 90%DINKRTH NS Z &R L7, (scheme 2)
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scheme 3

WICVERFFKT .77 b= MU EET L-()-7 7 F RIZx LT 4 4&ED 2b 2,
WL L TA4YEO N =T LT I ZMA T30 oMEHRT2 LIk Ly ==1
TV F NN AT NANEERE LT, E0%, L-()-7 27 F REMMx T 70 R L.
BOSES IR 2 ftts L CHERE = F L 2 i & L TRHWS U 1 7V o % CRIAERT
LEFEIORNIZE Z A, 4b % T9% DI THTZ, 612, L-()-Z27F RiZxL 6
WMED 2b ZHWTRBEO G EITT2E 2 A, 4b 23 89%DINETHLND Z & & R
HL72, SBI2, EAFUUBEERIZIOWT S RBEICHRE LT, T7hb b, 4 & [k,
2c I PNV =TT I U EMZAEREORRE S L, 1 Z0%x 80 WfElE LAUG S, Ak
L7 2= 7 7 =0 OA & RIBRICEG 2 R U, AR 2 /Gt L7223, 4c
DRI 32% T, ZHUL EICRZ 0 B9 5 Z LIINEETH - 72,

table 2. The yield of 4 in the reaction of 1 with excess amount of amino acid ester 2.

entry amino acid derivatives 2 yield of 4
5 2b 4b 89%

6 2c 4c 32%




b, K927V vy, Ja=m T g=vilovikT 2 BGgAe. L-()-7
7 F REORBRMIG, & 512, BRAERY % REEKFET N U U LK Z VTR
BT DLk, RIS N-F7 AT I VBT AT HEERELSKRT D HEE
et Uiz, 7z, L-()-727F RIZR LT 2 YR EOBEOT I/ FEx AT )LViFE ik
ERAWTHRISZIT) Z &2k, BBRAERBICH LI DIZ, $9 10707 I /BT
FIVEERNKIGD T 7 b A NVFEO I IVR = VIRISREICKGE L, B THD N-
T7 MMAT I BHERN-KUIHEOND Z EE R Lis, ZOFET, I L
METHIA IF A NEERFHFOLAF DU REDT 2 BT AT Vi ERIZB T
IFRFICAEZT, T VBON-Z 27 MMERIG E LRATE, 77 VX7 F RERD
EABOSE LTTEHTE 2D LI TE %,

3. REBROE
©)-O)-1-(@-= +rFv-2AXRVTTFIVNT I /)1-AFY T2 4)L 2-k FuFky
a8y ) =—hk (3a)

S50mL “HF AT T AT 2T T AT O VIR 0.211 g(1.51mmol) & AL,
i EZEHRAE L%, 7T b=FU VL dmL Z Mz, PV ZFILT I
0.1594g(1.58mmol)® 4mL 7 & s = h U /LR Z i T LCINZ T, =ik T 30 s
L7, TDt, L-7 7 F K 0.145g(1.0lmmol)® 4mL 7 & b= b U LIER &2 F LTz
T, 14 FREEG L7z, 10%DEEE%Z A2 T pH 2 2 BRI L, /K 1omL 200z, kX
F L2 30mL T 6 [AhiH L7z, A %2 A K Ty, MK~ 7 10 AT
Bz L7z, AL C, m—% U — R L —F =2 RV CREREETo 72 2 A,
NMR ETT7F RRREICKIG LI ENERINIHRY TH 5(S,8)-2-7 7 AL
NA(Z V=T n)y7asir7 I R 3a DA% 0.2346g (I 94%) THT-,

'H NMR (500MHz, CDCl5)
8 (ppm) = 1.30(3H, t, J =7.1Hz), 1.54(6H, d, J =7.0Hz), 4.02(1H, dd, J =4.7Hz, 12.8Hz),
4.08(1H, dd, J =5.2Hz, 13.4Hz), 4.24(2H, q, J =7.2Hz), 4.39(1H, q, J = 6.9Hz), 5.33(1H, q,
J=6.9Hz), 6.62(1H, s)

C NMR (125MHz, CDCl;)
8 (ppm) =14.1, 20.9, 40.9, 61.6, 68.4, 170.0, 175.4

(S)-=F/) 22t FeXxyr7o/Xv7IR7&7— 1 (4a)

vho— MNaHIgRE DT 100mL A0 R 7T A2 |EEMZ S0°CIctE v LT,
B 5N BB AR 3a2.346g(9.49mmol)D 40mL 7 & b= kU L% A, faFnR k3
7R U U AKEEWR 30mL 23 FLTIA T, 2 Refflid# L7z, 10% D% EE% % pH %
3EICL, Z7rud/Ls S0mL T3 EHhH L7z, GHE % fafn K ooy L, milig
YR L EINZ B LT, AR LT —& U —T R L— & — O G 21T
ST2E ZA(S)N-F7 A NT Y LT F T 2T )L 4a%k 1.144g (IR 65%) THT-,
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'H NMR (500MHz, CDCl3)
8 (ppm) = 1.29(3H, t, J =7.2Hz), 1.46(3H, d, J =6.9Hz), 4.03(1H, dd, J =5.4Hz, 10.8Hz),
4.09(1H, dd, J =5.5Hz, 10.8Hz), 4.23(2H, q, J =7.2Hz), 4.31(1H, q, J = 6.9Hz)

C NMR (125MHz, CDCl;)
3 (ppm) = 14.1, 20.9, 40.9, 61.6, 68.4, 170.0, 175.4

L-(O)-F27F FEBRIDFY v v X T IIVHEERD Rt

100mL —HAF 275 232/ ) v mF Lo A7 VR 5.592g(40.1mmol) % A 7L,
i EHERE L%, 7T =V W IOmL 2Nz, PV ZFALT IV
4.069g(40.2mmol)?® 20mL 7 & k= U VKA T LTI T, RIS T 30 4y e
L7z D%, L-7 27 F F 1.445¢(10.0mmol)® 4mL 7 b=k U /LIEHE & F LTz
T, 40 WEMERVE L7z, BROSTAIR 2 BUEIRAE L C. L L U T =T v &2 -\ T
10ecm FREED L U B F N EFEDT- 0T L2 @ L, TLC CTHEMIBHER SR ko]
H.EHAZ LD D, B LR EINE L TR LI ZA Mk TH 5 4a %
2.961g (UL 90%) #5372,

©)-=F N 2:(9)-2-((8)-2-t FaXs T ) A /MFF)Ta/F I R)-3-7 ==/
Zusx ) x— | (3b)

SOmL O F A 75 R -7 AT7T T2 TF I AT IIEEEE
0.231g(1.00mmol) & A, G EREWH LI-%. 7 b=rUJb dmL ZMZ7=, b=
FAT I 0.108g(1.lmmol)D 4mL 7 & k= bk U MR AT F L TINZ T30 S
Lize TDO%., L-7 27 F F 0.145g(1.0mmol)®D 4mL 7 b=k U MIEHE & T LTz
T, 24 FFRETE L7, 10%DHEEZ A T pH % 1 F2EIC L, K 1omL Z0z., kA
F 1L 30mL T 4 [mliliH L7e, AigE 2 fafn K Coev, oK~ 7 x v 7 AT
Beii L7~ AL T, B —F Y —x /iR L — ¥ —CIEEER T2 & Z AT
H5H(S,8)2-7 7 "ANN(T == VT F=v2F )7 rasxr7 2 R 3b AR 0.313g 57,
Fio. WONMKGIREOETIX G DAL BBRERY 3b # BB 2 Z L < D F
L7,

'H NMR (500MHz, CDCl5)
8 (ppm) = 1.26(3H, t, J =7.2Hz), 1.38(3H, d, J =7.0Hz), 1.47(3H, d, J =6.9Hz), 3.14(1H, dd,
J =5.5Hz, 13.9Hz), 3.19(1H, dd, J =5.8Hz, 13.9Hz), 4.19(2H, q, J = 7.2Hz), 4.30(1H, q, J
=7.0Hz), 4.84(1H, dt, J =5.7Hz, 7.9Hz), 5.24(1H, q, J =6.9Hz), 6.49(1H, d, 7.4Hz),
7.10-7.31(5H,m)

C NMR (125MHz, CDCl;)
3 (ppm) = 14.1, 17.8, 20.2, 37.8, 52.6, 61.8, 66.8, 71.4, 127.3, 128.6, 129.4, 169.3, 171.2,
174.2



(S)-=F /) 2-((S)-2-t Fux 7u/{F I R)-3-7x=/L7Fa,{)x— | (4b)

Vho— MNAHIZEAZ DT 100mL A AT T 2 a|lfEEM A 50CIct Yy LT,
55372 3b 0.305g (0.90mmol)D 4mL 7 b=k U L& A, SAFIERER/KE T R U 7 A
KR 3mL Z i N L CHNA T2 BEEAE L2, 10%DEEE 2 il 2 C pH % 3FEFEIC L,
7 mrR/bA S0mL T3 EIfhH Lo, A8 Z fafn K T, g~ 7/ xv v L%
Mz T Wit -, ABL T —& Y —o R —% —CRERE 2T = A,
(S)N-F 27 hANT 2= AT F=F LT AT )L 4b % 0.138g (IR 64%) 157-,

'H NMR (500MHz, CDCl5)
8 (ppm) = 1.25(3H, t, J =7.1Hz), 2.71(3H, d, J =6.9Hz), 3.10(1H, dd, J =6.3Hz, 13.9Hz),
3.18(1H, dd, J =5.9Hz, 13.9Hz),4.18(2H, q, J =7.2Hz), 4.21(1H, q, J =6.9Hz), 4.86(1H, dt,
J=6.1Hz, 8.2Hz), 6.88(1H, d, J=7.2Hz), 7.11-7.30(5H, m)

3C NMR (125MHz, CDCl;)
8 (ppm) = 14.1, 21.0, 38.0, 52.7, 61.6, 68.3, 127.1, 128.5, 129.3, 135.7, 171.6, 174.2

L-(-)-Z 7 F FLBRIDTZ 2= VT T =V T F NV RT )V O Rk

100mL —“ 0+ A7 F 232 L-7 == V7T 7=V F )T A7 )VIEREE 0.923g
(4.02mmol)Z= AfL, S EBHREME L%, 7 =FJ/V 4mL ZNx 7z, FUx=F
VT 22 0.408g (4.0mmol) @ 4mL 7 b=k U IWIRIER AT F L CMA T, |IEIZT 30
R L7z, £0tk, L-7 7 F K 0.145g (1.0mmol)®D 4mL 7 & k= kU JLIRK & T
LTIz T, 70 REERIE L7z, BROSEAIR 2 BUEIRAE L C. Wt s U Tl =7 v
ZRHWTI0emBEEDO LY B X NVEFEDT DT 2EEZ@BL MY = F LT I UG 2 B
LU, LIk, YIS NI Thra~ NI 7 0 —ICX0FRL, JREEE FREx
Fo T (4:1) BWHELY 4b % 0.200g (I 79%) 57,

Q)-AF v 2-((9)-2-(((S)-2-& Fux7ua X)) A )WV)FFXxI)7Fa X3 F)-3-1H-1 3
) — -5 A W) Fa X ) =— | (3¢)

50mL A F A7 7 A2 L-E AF VU AF )T AT )V IR 0.243g(1.0mmol) %
Af, G EFEEBR L%, 7 =1V 2mL 227, Y ZF LT I
0.202g(2.0mmol)?® 4mL 7 & ~ = F U VIR Z F LT T, 30 oLz, €0
#%. L-7 7 F K 0.145g(1.0lmmol)® 4mL 7% b= b U /LIRIE A F L CTMZ T, 8 I
I Lo ROSTIRZ ERRME LT, W s L CH—F L X% ) —= 5:1
D2 MNT 10em BRED T Y I 7V AFED - T L@ L, TLC T H A s
S oo, WA LD, IEH LZEREIEL T —4 U —T R L—4F —
TRUERME L72E 2 A, R TH 5(S,S)-2-7 7 R A L-N-(E ZAF T AF L)
TuRr7 IR 3¢ & 0303g (R 97%) 5 7-. E72. IROMKRES TS b7
BABR LW 3¢ 2T 25 2 LR FDEEMHH LT,

11
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'H NMR (500MHz, CDCl5)
8 (ppm) = 1.52(3H, d, J =6.9Hz), 1.53(3H, d, J =6.9Hz), 3.10(1H, dd, J =4.5Hz, 5.5Hz),
3.20(1H, dd, J =4.5Hz, 6.8Hz) 3.68(3H, s), 4.44(1H, q, J =7.0Hz), 4.75(1H, dt, J =5.2Hz,
7.2Hz), 5.28(1H, q, J =6.9Hz), 6.85(1H, s), 7.63(1H, s), 8.08(1H, d, J = 7.4Hz)

C NMR (125MHz, CDCl;)
8 (ppm) = 20.1, 20.4, 20.7, 28.7, 52.4, 67.4, 71.1, 115.7, 135.4, 170.2, 171.3, 174.0

O)-AF2-(9)-2-t Fux 7853 K)-3-0HA I X/ —)L-5-A /)T a8 ) =—
~ (4¢)

Vhn— MNEEERE O 50mL A AT T A3 ZERM A 50CIckE Y LT,
557 BERARY 3¢ 0.291g (0.93mmol)D TmL 7 b= b U VIR &2 Adv, BaF0iKEE
KFEF B Y T LKEIR 3mL 2 F L COMA T 1 RERERERE L2, K 10mL 2012 C,
7 v a2 30mL T3 R Lz, AR ICHEE~ 7 x>0 A& Nz T8z Lz,
AL Tr—Z ) —TN\RL—Z —THERME T2 ZA, (S)N-T77 hALE X
FUAF T ATV e & 0.008g (LR 4%) 1572,

'H NMR (500MHz, D,0)
3 (ppm) = 1.14(3H, d, J =6.9Hz), 2.98(1H, dd, 8.4Hz, J =14.9Hz), 3.08(1H, dd, J = 5.4Hz,

14.9Hz), 3.64(1H, s), 4.11(1H, q, J =6.9Hz), 4.61(1H, dd, J =5.4Hz, 8.4Hz), 6.86(1H, s),
7.59(1H, s)

C NMR (125MHz, D,0)
& (ppm) = 19.5, 28.0, 48.8, 53.1, 67.5, 117.0, 133.9, 135.1, 172.8, 177.4

L-(-)-7 7 F FL@ED L-bt AF V0 A F )L AT )L g O KU

S50mL ~HFT A7 T AT L-E AF VU AF )L ATV HEEEE 0.9772g(4.04mmol)
EAN., SHEFERE L%, 7= UV 2mL ZMZ7z, PUZF LT I
0.8140g(8.04mmol) ® 4mL 7 & b=k U MWEKR AT F L TINZ T, =|RIZT 30 4R
L7z, T0%, L-7 7 F K 0.1441g(1.00mmol)?® 4mL 7 & k= F U LAz F L C
Iz T, 80 WFFLEDE L7c, SUGNRIR A2 WIERRME L C, IWHEEE L U CHiR—F L« A
Z =)= 5:10O%KREHANT 10cm BEDO Y B 7 NVEFEDIZ DT AEIZEL, b
VFLuT7 I UVEREZRELTEOB DT A a~ N7 57 0 —(BREBE YT
T—=T)b: ALF ) —=)b=1:1) [ZXoTHHERLIZEZ A 4c & 0.152g (L 32%)
B,
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Formation of a Double Layer-Like Potential Structure associated with a Langmuir Caviton
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Abstract

A mechanism of generating a double layer-like potential structure at the location of a density cavity
created by an intense localized electron plasma oscillation (caviton) is experimentally investigated in
microwave-plasma interaction systems. Upon the injection of the microwave pulse into an non-uniform
plasma from the lower density side, an intense electron plasma wave (EPW) is resonantly excited at the
critical layer. The ponderomotive force associated with this inherently localized EPW expels electrons out of
the resonance region, raising the potential there almost instantaneously. This results in the acceleration of
ions in this region, depleting the ions there. In this way, a negative potential dip is formed near the original
resonance layer in the time scale>df/fy, wherefy: is the ion plasma frequency. It appears that this
potential dip repels background electrons, causing the expansion of the negative potential region. This
process eventually leads to the formation of a double layer-like potential structure. The observed particle
distribution functions are consistent with the observed potential structure. An ion phase-space hole may have
been generated following the formation of a caviton in our experiments. One-dimensional electrostatic
particle-in-cell computer simulations have been carried out in order to understand our experimental results.

1L [ZC®HIC

BT TR (507327 OLIREREOHETF X< lEIN, LHRRERR %
B U CRFTHIC KIBIEIR /2 2 & BB O ME AR ET 288 (Ko Frne—7F 47
1) ORPERBEECRY | T TR BT EIRIE O K X 22880 b SARfEB~ LB S D,
Z ORGSR, KIBIER AN A AL N0 7 SN DT 508, Fo4y 7e i e % & i bk 2 5
DENEIC LY A A2 b = ORI PR S - o ]
., KIEWEWHICAHELCEBLY 752X~ T [ YNGR
BEORWVEEX Y ETF A NELD, 20 [P Vi lagi PR

Ve Horn with
Z,ADG Various Lens
%E%JV E\?/f @%E@Cliﬁtﬁ%éﬂf:*ﬁ% gﬂic ﬂ Probes \ \ﬁ\ _
I g—_ﬂ,H S ()
\

[

e IR NI N e
U B0, BEX Y ET (S EED e T\\ Yool
FHRE Rt KRR v 7 a7z | | e B i

S Y oy ©F 4 & LT L, Wi iz I S T

DX ¥ T A NICES NS, ZOREL Figure 1. Schematic diagram of the La

T IaTH (A& FREFZD Caviton Device (LCD).

14



72A59) LIREBEXYET 4 BXTIZRoTERBREEZ “F 727 %+ b > (Langmuir
caviton)’ & IF-5%, 1070(EAFTEICHIFA[L]. E]2], 2 Ea—F - 2 al— 3 (3, 4TED
HERTER ST,

75 R LR IR IR 72 0 | o |
BB THY . TSI aT Ry by ' = R
(UFHICF Y & hr r@md o et s) 3 g TR
LB D RIRIEIC £ TS5 X 2B % : |
TLEESMLLI ETIAY, Xrve Ry T e o I
L RFTH I R B S A, o R e bt
WEBAFAET S £ 5 R ETIEZ b2 b3

YIS Y Y RDFT Xk L CHIE R | o o] o
FRT 5 X5 20 BMBHR E UET 5 2 LB R b Pong 1% Gryogenic Pumps

WY TH 0 UERRIE
HRHIC
WT 7R 2 7L
WAREBICH DT T X~ Tl
XY E RSB TUHLITREE
AR IR A MR RS, FrE Ry
VZATRET B 5RO S TR
—EATICZ K DT T X~ JE W
PIRIET HZ &I @0 —AY
MDA RIERSIEN D Z 21T
5, S HIT, ZEHBYRIEMER
W2, k —AXT FLORY Rigd
RIRFIZIES B, ZOREIZ, ¥v B
N OFEBRNBBRIZT T X
~ ZiRVELTRIR R IR 2 LT
%5,

o = NV = VoY
Uit IR
IR EN A B3N,

12 TR EL
DT TFG AR CELE

ET 413707227 ICE>TXFBRDITYET o
kAP AR— N B AR T B 2R A T — R Th B [10],

TEERE L. T A<k
IR BRI A D, Zof L LT “ih
[5-9] bbb, ZDOHEL

Figure 2. Schematic diagram of the Lal
Space Simulation Chamber (LSSC).

Table 1. Typical Experimental Parameters

Background Argon Plasma
n~ 10" cm?
Te~6Ti~15eV
Ao ~3X103%cm
L=n:(0n/d2)" =
pn ~ 3% 10" Torr
Ven/ @pe ~ 4X 107
cs ~1.9x10° cm/s

50 ~ 100 cm = (1.7 ~ 3.%)10% 1

Microwave Pulse
fo=wo/2m=2.8 GHz (for LCD)
= 3.0 GHz (for LSSC)
80 kW <Pp <500 kW (for LCD)
0 kw <Py <60 kW (for LSSC)
Atr=0.15~ 1.is
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Synchronization of Digital Camera and Event in Windows and Linux Environment
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Abstract
Suitable synchronization between camera and free fall event was discussed. Digital camera and event
trigger were both controlled by PC. Under semi real-time OS such as Linux, it was much better method to
synchronize camera and event.
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Fig. 1 Schematic of solenoid driver circuit
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Fig. 7 Experimental Results in case of small delay time
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Table 1 EOS Kiss Digital Experimental Results

exp # ek LZEAE

1
2
3 4325
4 443
5 465
6 468
7 4875
8 4975
9 502
10 517
11 523
12 532
13 534
14 532
15 538
16 535
17 543
18 545
19 550
20 550
21 553
22 551.5
23 552
24 552.5
25 552
26 552
SEICER72V L URL

EOS Kiss Digital FtiBI§&E

YL/ AR & T IERE (m) BEFRZI(s)

553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553
553

0.121
0.110
0.088
0.085
0.066
0.056
0.051
0.036
0.030
0.021
0.019
0.021
0.015
0.018
0.010
0.008
0.003
0.003
0.000
0.002
0.001
0.001
0.001
0.001

0.157
0.150
0.134
0.132
0.116
0.106
0.102
0.086
0.078
0.065
0.062
0.065
0.055
0.061
0.045
0.040
0.025
0.025
0.000
0.017
0.014
0.010
0.014
0.014

[1] http://www.h5.dion.ne.jp/~p-taro/kizai/kamera/reri-zutimragu.html

TFALAERTE hASTaLA

Bl (ms)

100
110
120
130
140
150
160
170
180
190
195
197
199
202
210
220
230
240
250
245
245
247
243
240

[2] http://cweb.canon.jp/pls/webcc/we_show_contents.EdtDsp?i_cd_pr_catg=%3C%21--

(ms)

256.8
259.8
2540
261.7
255.6
256.4
262.0
255.7
258.2
255.5
257.3
262.5
2543
262.6
255.2
260.4
254.7
264.7
250.0
262.5
259.3
257.1
257.3
2543

+%25PRODUCT_CATG_CODE%25+--%3E&i_cd_pr=%3C%21--+%25PRODUCT_CODE%25+-

-%3E&i cd gasearch=0000009125&i cl form=%3C%21--+%25FORM CL%25+-

-%3E&i tx search pr name=%3C%21--+%25PRODUCT SEARCH WORD%25+-

-%3E&i tx _contents dir=%2Fe-support%2Ffag%2Fanswer%2Feosd&i tx contents file=9125-

1.html&i tx keyword=%3C%21--+%25KEY WORD%25+--%3E&i tx gasearch url=%3C%21--

+%250A SEARCH URL%25+--%3E&i cd transition=%3C%21--

+%25TRANSITION_CODE%25+--%3E&i_fl_edit=%3C%21--+%25EDIT_FLAG%25+--%3E
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Measurement and evaluation of melatonin suppression irradiance emitting from different
light sources in a domestic lighting condition

Shu TAKESHITA (Research Institute of Science and Technology, Tokai University)
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Keywords: blue light, circadian rhythm, melatonin suppression irradiance

Abstract

Melatonin suppression irradiances emitting from incandescent lamp, fluorescent lamps and LED lamps
in a domestic lighting condition were measured and evaluated. Melatonin suppression irradiance of LED
lamps at a position of eye measured are about 30 % higher than that of fluorescent lamps which correlated
colour temperature as same as LED lamp. This phenomenon is caused by the differences of total flux of
light source. If illuminance at a position of eye produced by LED lamp is as same as by fluorescent lamp,
melatonin suppression irradiance is as same as irradiance produced by fluorescent lamp. Melatonin
suppression irradiance depends on the correlated colour temperature. The high correlated colour
temperature light source produces high melatonin suppression irradiance, clearly.
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Figure 5 Spectral irradiance measured at the position of eye in the dining.
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Table 1 Correlated colour temperature, total flux, horizontal luminance, cormea irradiance and

melatonin suppression irradiance measured at the dining coursed by different light sources.
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Figure 6 Relationship between correlated colour temperature and melatonin

suppression irradiance measured at the position of eye in the dining.
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