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Table 2. C Chemical shifts of crystailine cyclohexaamylose inclusion complexes together with
those of V-amylose (ppm from TMS, + 0.5 ppm) : :
Crysta]ﬁne inclusion comp]éxes Amy]oseb) ‘
Symmetiical Asymmetrical V- C Di-- Aqueous
amylose hedral a) soln.
Potassium Sodium  Di- H0  Metha- Etha- 1-Pro-- Di- angles®
acetate - benzene- hedral ) nol nel - panol hedral )
sulfon- angles angles
ate ) .
C-1 101.9 c) 102.1 -102.3 102.7 102.7 ]6012°g§ 102.6 179°é77100.3
100.3 100.7 169+1° 99.3 99.7 99.9 100.4 169+7°
c-4 ¢) 81.1 82.3 82.1 81.4 —183+7°d§ 82.4 -180°e) 77.9
80.9 80.1 -171+2° 80.7 80.5 . 80.4 -168+ d)
75.6 75.6 76.2 75.7 150+5°
-6 61.1  62.1 g't 60.7  60.3  60.1 60.6 g¢"  62.4 gt 61.4
C-3 ' . : 74.2
C-2 72.6  73.6 2.6 130 136 73] 73.2 72.4
c-5 . ’ ' : 72.0

a) The dihedral angles for C-1 and C-4 carbons are given by the ¢ and o , respe’ctive}y. The
angle for C-6 is expressed by the C-6-0-6 orientation with respect.to C-4-C-5 and 0-5-C-5
bonds. b 130 chemical shifts data taken from Ref. 1g. c) Taken from Refs.- 2b and 2f.

) Taken from Refs. 2a, 2e and 2. ©) Taken from Ref. 3.
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1) {a) H. Saito, T. Ohki, and T. Sasaki, Biochemistry, 16, 908 (1977); {(b) H. Saito, T. Ohki, N. Taka-
suka, and T. Sasaki, Carbohydr. Res., 58, 293 (1977); (c) H. Saito, E. Miyata, and T. Sasaki,
Macromolecules, 11, 1244 (1978); (d) H. Saito, T. Ohki, and T. Sasaki, Carbohydr. Res., 74, 227{1979);
(e) H. Saito, ACS Symp. Series, No. 150, pp. 125-147 (1981); (f) H. Saito, R. Tabeta, and T. Harada,
Chem. Lett., ?981, 571; (g) H. Saito, and R. Tabeta, Chem. Lett., 1981, 713; {h) H. Saito, R. Tabeta,
and S. Hirano, Chem. Lett., 1981, 1479; (i) H. Saito, R. Tabeta, and S. Hirano, in "Chitin and
Chitosan, Proceedings of the Second Internat1ona1 Conference on Ch1t1n and Chitosan", ed. by S Hirano
and S. Tokura, p. 71, 1981, Japanese Soc1ety of Chitin and Chitosan.

2) a) W. Saenger, R. K. McMullan, J. Fayos, and D. Mootz, Acta Cryst., B30, 2019 (1965); (b) A. Hybl,
R. E. Rundle, and D. E. Williams, J.Am. Chem. Soc., 87, 2779 (1965); {c) P..C. Manor, and W. Saenger,
Nature, 237, 392 (1972); {d) P. €. Manor and W. Saenger; J. Am. Chem. Soc., 96, 3630 (1974);

(e) B. Hingerty, and W. Saenger, J. Am. Chem. Sec., 98, 3357 {1976); (f) K. K. Chacko, and W.Saenger,
J. Am. Chem. ,Soc., 103, 1798 (1981); (g) K. Harata, Bult. Chem. Soc. Jpn., 98, 1031 (1976)
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7 -1 J—ﬁ& C(FT)) AR ML Table 1. Lattice constants obtained from the X-ray
FE LA, FVA-F CXP-100 R H diffraction measurements.
WL R BoRE I 55 MHz . 125~

Hydride x fice bet hep

WKoRETEE &R E, S, 2 %
‘ . oy .' '_ ' TiH, 0 — J— 2.950% u.686°
CHRARV %% >0 Xiﬁl’ﬁ]?ﬂ‘r Table - ‘ 0.94 403 — 2.949 4,687
1 l’%i’\Xﬁ(@ﬁ)\S’ “/mmj}ﬂ'/ﬁg% 1,95 4,458 — —
% i CHE. Tig. eoV¥6.ugMy  ©0-90 - 4.42  3.06 3.55 ¢
V %\& (7) 7}<% /ft‘m n 'FCC th ) 1.78 5.39 e 3.05 5.10
T Tig yoVo.eoMy (0-79 .39 0 3.08  3.25 3.01.  5.04
. hCP PHMEEH Pz o MO LM T Tig soVo.gollx 077 4.37  3.07  3.32  3.03 - 5.09
WA, AMEORAD. AROMAN RY v 0.77 . — .  3.034° 3.010° —
71\% % Ere TEBA>T 105 : 1.6 h.275 3,02 . 3.46 —
§N ~ 2 X °
T‘iO‘QOVO,gOHO.'TT T\[j th ﬁ ﬂ'\ 13 C L’ t“ ’(“ a‘The Chemical Society o;‘ jJapan,"'Kagakubi_nran Kisohen i1,
%b ﬂ\ T04OVOGOH0 9 TOGOVD“OHOC‘O second ed, p.931, Maruzen, Tokyo (1975).

b

,( [j bct t 'FCC ﬁ\ [j 3 r] ﬁ-& LT s S. Hayashi, K. Hayamizu, and O, Yamamotg, submitted
for publication.
2, KEE 0%\ TeeVewoHis TH e ;

The existence of this phase cannot be rejected.
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Table 2. Shifts and linewidths?® {in. parentheses) of 5]V and TH

- WMR spectra at:room temperature in Gauss unit.

Hydride ~ x STy k Tye
L e ¥ narrow broad

TiH, 0.94 ] ' 0.7(14)

1.95 ) R IS AS R )
Tig.60V0.uoty ©-90 -83(15) -~ . 0.6(0.5) 1.0(13)

1.78 -93(14) -5(25) 0,7(0.7) 1.3017)
Tio.uovoféoﬁx Q.79 -84(20) 0.6(0.6) ‘1.0(1u)
Tig 29V%.g0Hx 0:77° -99(11) 0.5(0.7)
Vi, 0.20 -79(11) ‘=919 0.6(1.6)

o.41 -799 -92(.10) 0.7(1.2)

0.77 -102(11) ) 0.7(0.8)

1.6 -100(11) -1.5(13)" 0.7(0.7) 2.2(24)

@ The width between the two extrema was measured in the ‘derivative
speetra,

b NHuVO3 ag. is used as a reference.

€ Hy0 is used as a reference.

9 This peak is a shoulder.
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Table 1. 1DgAg chemical shifts for various solutien ::-2.' Ia\”f\‘ @ﬁx’—",%ﬁ’

of silver salts.

12 ;g*/;/mﬁb, RFcRE 7/

solution( in H,0 ) g;‘??i?;}l)m)*
1.0M AgNO, in 4.0M N(CH2CR20H)3 i . =232
1.0M AgNO3 in 4.0M HN(CHZCHZOH)2 -306
1.0M AgNO, in 4.0M H,NCH,CH,OH ~363
0.0724 Agbr in 4.0M NaBr =623 +
1.0M Agl in 4.0M Nal =139
1.0M AgCl in 4.0M NaZSZO3 -826
1,0M AgNO., -in 6.0M KSCN =951

3

238952 X A0 SR LRy
EH R, 410 R85 2Lk

AN Rove, S0 g 38R
(%8V%r X145 Fpa> 708 1B 38
Y RFLE, BI04-%47x

* More negative values refer to lower shielding., - ?'11 %‘fﬁﬂ'@ﬁ [&26};@?](9“;}

+ 27500 transients of 5s were collected for 1091\3 7

gpectrum of 0.072M AgBr in 4M NaBr.

Table 2. Formation constants of silver
complgxes in aqueous solutions

at 30°¢C,
1igand 103}9, 103192 logfly Logh,
szog‘ 8.0 12,7 13.9
SCN™ 5.4 9.0 10.3 11.0
Br~ 4.5 7.6 8.4 8.8
1~ 8,7 11.8 14,1 14.9

H2NCHZCH20H‘ 3.0 7.0

HN(CHZCHZOH)§ 2.8 5.4
N(cuzcnzoﬂ)g 2.4 4.0

(The error &f this experiment is # 0.05.)

* denotes the formation constants
corrected by means of pH measurements.

Table 3. An example of the mole fraction of silver
complexes versus the silver and ligand
concentrations in nmr samples.

centration -of sample ailver complex,
son © {mole fraction)

140M AgNO,,4,0M N(CH,CH,O0H) 5 (aatTER) )", (1.0)

1.,0M AgNOZ,4.0H HN(CH,,CH,0H) , (Ag(nEA)é]*, (1.0)
1.0 AgNO, 4.0M H,NCH,CiL,0H Cag(En), )%, (1.0
0.072M AgBr, 4.0M NaBr (AgBr4]3', (0.9%)
1.04 AgI, 4.0M Nal C A314)3' . {0.92)
1.0M AgCl, 4.0M Na,S,04 (AS(SZOB)Z)S-. {0.90)
1.04 AgNO,, 6.0M KSEN (Ag(scn)4)3', (0.92)
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Table 2 .

NMR Data of Nigericin?
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30 NMR K 39 B % BAT () BHIVF - &*Mimﬁﬁ
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O BFEFAs KD W FEH (BZD) PAE), AB bRbR G MW WA @)
TRBRE, IKABRA @ L 02 RRR R "EPAHBREAQ nmr ARD
P23 3 sk,

# ﬁ?&ﬁ Kown 2

WHBRE T HSBRAHH VD27 (RA) (AR K IO
TANBE Yot NS, YR BRI R
o3 eRACAXMHo MBHT, BE - BRB-B
Bh-EBT LY, tokhk BHHREERT S,

< K BEB z‘ka BB BERLYX0LFTn HoE2BkA-
Y, BRRFT L) KGRYRIEL U IBKR 4B,
rm?l)vﬁy\mmmz B, o BBoBBEIY DR
MNoBABOMITEI AT UG,

filk?ﬁim%bl-ﬁ-ﬁ‘o‘é.tz BHR oL bR
HERT §> 200 5, AD KEAL - Sk R TR B R
BIAAT é%%z}imé? D2 - iﬂm&)i}ﬁ (0A) 1 L.
AEHRE Cinact HETRIR O, mmr THED
A KR Y., RA:OA B3R (Gout) - kﬂﬁrflﬁj?y;&” ,
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BB o pH t BHEER , '

BB RO B A HFLADREARESD T, E}RRB K iz s ERH
RHRB I /md FRT, o BRRCPLO BAFKEHIEB IR . —X,
f%)?)n&% AH K IIEBRY 00 mb k0, ~BKBAIBT T4,

MBHMR» pH K> 2, Cummrnga, N.A. 5 (I%b-#-) 13 A A pH RAFEH N2 IWZ
CEBRB MRS pH (3743, RA B OGOAT R 72, 748 T, RA ?f-;a.r@uxwﬁa)
CARAEF:r 0 ARIRBD AN c ®RF IR 18, LD 0 B HRaAL 1F
0C KV < (D300 qr. 25%), pH Bid 2“m'r§u$k FHRY &8s, nmr K39

Inspection of Synovial Fluid in Rheumatoid Arthritis,.Osteoarthritis
and Pyarthrosis by Nuclear Magnetic Résonance.
vamasaki, M., Juang Ming S., Morino, Y., and Mizuoka, J.
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Synovial Fluid pH Data for Patients

Case Diagnosis sex PH
1 R F 8.00

2 RA - . F 1.90

3 RA F 7.99

4 RA F 8.11
5 RA M 7.91

6 “RA M 7.68

7 RA M 7.69

8 RA M 7.94

9 RA F 8.00
10 RA F 7.77
11 RA F 7.87
Mean pH cases 1 through 11 7.91
12 OA F 7.98
13 OA F 7.90
14 oA F 7.92
‘Méan pH .casés 12 through 14 7.93
15 .. GOUT M 7.45
16 GouT M 7.75

RA- OA- MROBHM A pH T X O K t3>, LakKkxF &5k 0A BBk

pH 13 793 3k MR T3 760 FHATHSIE LHIPK Ok, . 5K RAG

BEp Ry pH 13 £ O HE (“claneiecal ” RA B “definils’ RA Y 14, IR MK EY
ARErF BB )T RRT O TMIP ROk, E} o BB NBREHRIE
AR oBBHRKLt KLY RV, BHK SH|T S 2 eV E&Funel nmr
EBMNR pH T RSS2 URFRK DD L, 0D 0, ABHEE T BHR py
BRDTOIBRRKMB IS T M, b0 2mEjep . r e TMAT KRR,

B EBHIODIF RARE » B DR RA(+)

pH & Wb % &K 2 CRP(++)
’ _ESR 48

Jgﬁgﬁonicmj@ﬁﬁbﬁﬁﬁ 81F Paa
npH C WBFRIL Lo BT 2 23hK, e /
1

¥ — BB (SK., %, RA) T HEARK

80

¥te, IBRPIBAHKAHR ) RA(-)
@ tRrreymHIv=> BE (112 CRP(-)
B VRBE M kT loswieal”, SR B 79|

B3 Toleginite’, 3 RB T 13 “probable’

RAEL &bd Dk, B KBNS PALY 78l

DHIBA N R K FIE) B3 o CcRP
(e-reactive protoie., EB e} 1 213
By h, nﬁ\\}n)’iﬁ-()mrk#n
$WRTIR’E >y B, iR KA
S PABMBE B, XBY B3
Sr3iAee RBB M2 0358
Heny, FRPEB- TS FrBRA

Therapeutic Course
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KRt dk DT sy (QarB), /BB AQaRBE TR, RA® CRP(H)
ESR (BRI RBRA, EBMB 13 /0~Smm, RATIZHIRA ART SR, 2
o8IV Lo BB, B, BRIORIHRT ) 6 Emm EF0, 20N B
o EHRA pH 7 8/ KITHI k. ToR RFIDAF BIE(Q@hicr @ oKH)
Kdd, CRPRIMDIIEORBA) TWY ERMAL <K > h2 pH 8§ 726 RF
A B0 K, :

BEAELID, RANE 17 BRABREIRS O AINRBLtraRBIFAIY
WS, RANDPBMI LI BEIBEKIIFHLEI DD 3, RO F ¢
M AHN, AB, RAOBEEoRMDHRAPH Y BAEBY o ABED ot
PIFo2C DD, MM HICBRAFJEADHBMOKAAL> 2 TS PR IK,

FRE P BDH R T

BARDH VDT, AWLARDHE, AR, LtBRABRKNS X0 ZRB BB IROT
BETFTo kKR, EF 0 EBBREAHRINFRIRE UKL, FHHPERE ) K
DBk oK, ' '

Tokds8M3dneIk, BFRBLT B eoBk PREROIAID > K,
EP O M=~ RABERBMRTNI, BERORY AVdk>he T o BRITR
BIRK (RBI® @, EB @@ #e)e  BRTEYVFRRE L B 0RD)
FRAS UK (EBNBLB®) Y, 0B 12 0ARBSHIRBI b+, 9D
XFABANY I BRE (CaddHE LR, CROAM T Aok B L8, Fk B
Bra -k Esvne) YRR ERED KRB, BDHR AT B 0BT R
BB hd CREEAE A FBENBMCBOIZ OS2 E®WI T KK,

Synovial Fluid Tj Data for Patients

Case. Diagnosis Sex T1.(8)
1 Normal F 1.9595
2 OA F 2.3982
3 OA F 1.9050
4 QA M 2.4604
5 OA P 2.6817
6 OA M 2.5730
7 OA M 2.6166
g* RA F 2.1646
9% * RA F 1.7577

10*%* RA F 2.5665
11 RA F 2.4400
12* RA F 2.7230
13 GOUT M 2.5470
14 GOoUT M 3.0275
15 Pyarthrosis o 2.3781
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FREBOBRDHR Y T2

EF}NEBRBHRATME 3 J00ms FHRTHEY, RATIIEOMS J Kk OAT
13 400 ms FA, Ihk IERARDER I Sooms X0 K, BHRa B
BTk o2, BABDH VD27 RBLEXRAADRE Lo M3kl P >3
52 EIMWMI YK Ok,
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31 | NMR Kk ¢ 6 BE BRI () E}ERFEEBY 2230

0 otk B, xo#2’ F202P, ABEE, i AR
(BFK - & - $£4£3, "BYsIHE)

rpe WL b BARBAR AN RI B RIS NBEI hsnd

3o MRELL->2READDIENABBABT s ko SobFH T PIEI A, E
BABK<OANT T At s kBwPs2e ¥|FTh22 R, 25K E}
LANZTE oRMFBESh, nml Red ) SREBWEH T 5 Y Foz2
"2 3K,

LY, 2hRITOERMBEHRN BDIIH AL N2aRIXBF- 38 s 3>
ELBAERB ok BB 35013, 3<a MBRRTBLZUS. 1%~ kK,
RRDNDEHNLT-INRHCITYE BFLRBR s XEEH NS B8, 371
'ﬁ)ﬁ.@*_-‘;‘/‘z\t FRODBABYHNRD LN, B-RETHI 2N, B-FFTHRo#
BELOCREABYEI a0 "IREBEB 5, EF TLEH 0B HR
BezilA0b)s¥ooedansd., Fsr, EF bALTTHABBAR»E&
BB E®R O, XoRBREEI22R 028, FRBIL 0 BREK Lo BB
T HET RN T "EWHEWMR Ot ol B RYH ¢
e YUbnid, ORI KAB-Kh 25 BABBABE B - 0T LA

Ke) Bl-n BROBYEL S L2HERY, a2t TNW/> 13,

EY Ao hm Y F-3 kTS bhhho 354

BN L ErBAMBOBH BP0 > T5BA "rad ) HhBotik
¥ndH A T, R EFIY T bk CEAEIH T . B EFTLIKR Lad)
HBETFLIRE 2" tiok eIk FRAFoBIOHMEBESL - L BB &
W BAEBICTIANE L BRI 2FE TN T HS, 2ad HHBRK K
5, B} BREMRD - ELBERRDAB, "EOHH L BEER Lo BB KON
ORI k.

IRREB KON

I A0 SR (bropsy) THR O L) BRAFEBAG 6 £ 7 R (HF
YA BEER IR T EFT)KOINZRME223 A A, ¥ BRI, HMO
Ontoodarcema. (FARE - +), EB O Oclovoarcoma (FHEE - +), HBAIQ
Matigromk fibrove Riotioocyloma. (MFH. B4t el R BEM, LR —, pst
). BB @ Chondwosarcoma (REBRIE: —), BB © Melastasis &f Lung camcer

'New Approach for Diagnosis of Malignant Bone Tumor
with Nuclear Magnetic Resonance.

Yamasaki, M., Mizuta, H., Honda, I., Morino, Y., and Kitagawa, T.



(B FRB - +), AH O Osticoaicoma (FRE--D)Ths.  E<k 28
SKBMOZ I} SRFBICATAHNBD AP HH 2D 0o REK >NV 2 BB
ReEA>k, EBnep FRBIAFRENKS, BOKEBREB DU ¢ 5
TEkDRo BEHKEEHW A TR, 30D P Contex CERR), Bone Mamow (&
i), Cancellaus Bore (BHT) T HMOZRP 0Kk, I 5K BER, %23 B
KENZ BBAF I RO A2 TRROK. e e .
Eb bALZ I, RA R E B G RARRF o ATA N BE0 R B0k
B, BU Oalosancoma THIK E>2 8§ EFHLEMB o T, T o I o stk
T CBMAEAHE K RBIETROK, 22T BIU T AL @hbbtr
Ma..&’?mmay\dndvx Cy@vﬁdom«lﬁﬂﬁ)tﬁ)néétzégaﬁke ’fﬂ)@?—,.?w%&
ABIHAK BB ERBF A HHIEACE/YT IS 2 TR PR > £,

'Malignaﬁcy Index (Bone)

Compared to »
Cortex ’ Bone Marrow v Cancellous Bone
Malignant Tumor .
. Case 1. o 5.009 3.14 4.69
- 2, 477 2.89 4.44
3. (Biopsy) 4,65 2.77 4.37
{(Amputation) 2.76 1.59 2.66
7.9 8 4.69 7.58
(EES 11 S B VNS B
o S 877 - |+ 486 866 - 7
~ Non malignant Tissue ] ) . . o
Cortex S 2 o 083 | 0.55 T0.72
8. S 201 - " 1.86 1 281
9. .15 071 P 106
10, ' 3.07 .77 296
Bone Marrow 11 260 C o147 ) 283
13 © 365 221 |7 aavw
14 - 3.88 - 233 ‘ 3.66
Cancellous Bone 15, I 202 . | 1.26 1.85
16 2.38 - 150 214

BERRPBR k>n2 o

BARPBABL 02, BB O Synsvial sarcoma (2ALBEB), £BQ Entwa-
akelital Outrswrrcoma (THEB) , BB Q Lipooaicoma (88 A, 28 @
MFH (B4 REN RBIFE), 28O Rbrooarcoma (REABIB), 2B @ Fuing
oarcoma (2~4>7 BEB) & 6 BERPK>1 2, %o BEFZrr BR tE k.

MERT AL HRIRM 13 EMN Do —RohThok, IEBAK: 023, P
BBY 5K BRTSEF2L ORI PAAICBIRBIDN k. ZHRDPAD
Khnzd, BAFTHRBLOR 7. BREL&ESSLHTE K'Mw?wmay Inclerx 3 B
Waebkd), MBaBIUBGYFRTHS2E THIDK I K,

BARDPEB MRV L MBS o RBlII P BY kY, BATRB A AB 0
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?<§ﬁ%r%vk#m&§aonznéxm Eﬁﬁti?ﬁtm@xm AB
4%9$k@%;05~1 SKAINAY HBaE K2

Malignancy . Index (Soft Part)

‘Compared to

Muscle Fat

Malignant Tumer o
Case 1. 3.59 4,31
’ 3.93 4.7 0
2. 3.32 3,89
3. 5.20 6.0 8
4, 8.71 - 9.189
3 8.47 o847
6. 476 5.49

Non malignant . Tissue ) o

Muscle 7. . 1.76 2.60
' 8. h ; 2.23 302
Fat 10. 1.33 .88
11, 173 1.90
12 .97 2.22

AR H o B BB B Lo BB
RXRFKEE Ok MFH (BAL RERABHB, T5 2) 0 AR BIRBET
KEx3, S$HBKI) BADBBIRAIRKS (F-Bomr. BR), RILH KRS A
(ﬁmo.mgc&n_ 60 mg VienorlaZine 4""; ﬂ@%@‘i B O Metlotrenate «Somg/K;)
XD D 5 0 PEHTEND > K,
R O EBSE, BT
BRBERUEZIB : ~
S §6. 10. BESCERCSTHBHE,
REFBURHRETEBER,
12. 26. BESTHEHTR. tEE2%¥2 0, UL
ERBEEEBESh, HRERA,

12. 26. HR @2, )\ﬁ*’
57. 1. 7. MmE&EH
1.11. BLvYF
1120 BEAYIREL. £8ET — NVRHEQ
1..26.  HD—MT X—C F&R%xBH, :

(100-—150 —*200m9/k9¢2§)i1‘*)

2. 22, Fiff (KEYE) — .
3. 8  VACA{LHEEEMNE, S :
7. BRECTHITD, HEBLRDTEBEBRIT,
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ERF D) BICDYRBIA LRBETRROk, XRrhoDPI) £RMH
SODYHFARK FRIANIFRI RS R D> R, SHY b g
A% 203, .17>&79ﬂ$$($)2 1375&%?/:)0) Fry m%D/?)\:pj&}zn B50>2 80

BRBEASFOIVKBETS bao, ot 2RBE LI Ry, TR
DRASB X ERR (KRS) 213 Grode T KDY B35 $0n & ¥3 5 ks,

S K, TRB DY oBRIB KT S L, T EIF A43s DB 0675 A,
a K T B 13 /0067 ms 35 Wlbms AL P T T 0By T RS SHK

I Ak Ma,&fmémay Dndex B, PYHBREZIEFR NSO BRBEFOK.,
AR BRI S, ARRAR YRATLNKIIS DRaFEADB N, PR
tRWIIL D DO BB UGB eH 2300,
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32 CyCa.SOL q}/fi711\73ﬁ"/ﬁ§7 S AP SRT 2T = el -
A4 7 ZINT K L pgAE o
(BEAK - E 3P, FAPK - FLBIF)
O EBHEE - ik —2 - WOREES - %%z k mw’é‘m@i

Cytosol BIE TR NS X Y8y 30 5 >R %5~ 2(cAAT) &, & 3% 93000,
Bl 7va=v}rdy 32F4BEBIEDS, &5 - RYLHIZIOICY MR T
RV ARBREEASATIN), KHT7 70 7THE S A =X 50 TRANS > BMAE,
BOM% Y - DR g kL, A PEREBORN R R THA B ED RT3 (2)

A@mETE, MA toBALE>T IR Y ;hfs"f":zp‘mx ER IR R PN ¥
o HEE, H-NMREZR NI+ Ny YA ESE, BESFMNOEEA N 2T
Ar S RETILLEE B, BAMA AL FEE S0 TN o RIEo B E N
5, 3 0 & @i, Df;,,~—‘x-§ FHAOBLE, 9o rB Ao Stoichjomedry
CHT 3R R ESR. ‘

Rz )
CAAT W7y wHn SHE V(I ARFRFERN =k, WL H LR R 3, 3 & 200
BALELAIFER R, 'H-NMR RN+ (1105MH3) 3, BEE 2% » b &
Mo 3 TNMFX-200 ﬂ%i(\zmil . BEEABRBYE ) v - ¥E L LT
’ . . . : 0.8 m My /M»Mu&ﬁz]w\ v ¢ — ( pH 7.35),
CH3 ] R zo’mmzﬂaﬁy~9 A - (pH2.23) e A, ¢
HOOC-CH, CCOOH o 7,\\,1:'79‘-,;7% 2H20(X)b DIETHRE L k. R
: W Smm, BRECTRF 045 ml, BETER L LT
30t 2 e 9 R, 60~ 0% NI R, 400 ~
jocoR AR, WE LM 2B, BB 2SKHg,
-9 KA PKETHR, NOERANS b
g, FroB S EE Jppm 5 —lppm (TSP
4 YEbD RV, 0.05~0lppm AR TER,
0fF vyesomance BRI Ao Pt okt L TH
o pHIZ A~9-D T Z 0-H -0 & JLEA &,
ODOMAGEAITHS BIRRAMN T F Lo Fi s
MA@ DLWE, ‘o bxy -0 RBcARTIH

%o

O 5

WAVELENGTH , nm WF B 362 amo BERF OKRY L b, Bk
Q=a 1) CAAT (eoy Fe 9 %) IR 430 mam (2RI B NET3 (BI1), I o WIRA
Y A-MA vo BI% Ko PR F s Fiio FPo vk E4F 0, pH 38

L, LA 5 T, CDAKX7MV (2 T kd =h0ZmM, PHE.B 1 T Kd= 043 mM & 4R R,

Structure of the complex of cytosolic aspartate aminotransferase with a-methyl-

aspartate Morino,Y., Akasaka,K*, Tanase,S., Nagashima,F. & Yamasaki,M.

(Kumamoto University Medical School, *Kyoto University Faculty of
Science)
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ono'-,_*_ Ko o (M-A]-';Xé‘)b?_xi\"ﬁ' %)i&;ﬁ.}q(l_‘lﬁ t,l’j()
A O MAY L A 430amBE T 3R, A i MAAL M O
Comploy & 430 nom 3 & T3 WARIE, Kd: & HER K

SPPPY PPV TYPIN VPP 1OV PN TP PR TIOPY FOVCTTIVI OV PO PO

) 1 1
) 8 - 7 2

6- 5 4 3 2 1
CHEMICAL SHIFT {ppm from TSP)
CAAT PL FORM pH 7.35

, QE 2) CAAT @ - A9V Pan°s ¥ B 7
o B w 4F> 'H-NMR A7 fn
2 % 4L ‘
@ MAZ R 145 CAAT o 'H-NMR 2 <5 F
1)»@ Fel! €0 PF T - W CAAT = DL-
MA EWZ3RMACHERHNMR AN F i
kS, FBEHAMNEI0~2070 b y‘, A 4
DRI ITIO~ 40 7°0 P > tHBY T FEE 0 I:
e B IR, 20X B A, MAR
‘&m BR e deX2< ¥wo0a2 OvHEE
L RBRANT FLO {3 YFELFL R

@Fr3MabL >BmBREIIHEAY > P aE

eI CAAT BEFTOMAOIRXS
WEOL Ty LERMEARTI L, v~

VY BRAO MBI R 1T 0 = Py AN

ngl ER I SR TR N N R(RN3A), 202
ROLYTAIED 0T, CAAT ¢t 0 ABLlE
Mo BE L AHFMCANS b < AHIH L
TR E e BAR L w (B3 B), LBy A

L presatunddion YL A(F2) EF BHFE A

(~7ppm) B H T3 £, AWMLV,
RAWWSETAS L 27F LB L ACEED T I,
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0 L L { L ! l

8 7 6. 4 32 1.0
‘ CHEMICAL SHIFT, ppm
U2 3) 2318) rey B w53 £88
MA =~ =190 0" 1R 69 BEFD -
A . EBEFT, B. T13ppm wBEHT. ¢
(inset @ ~[Sppm Y770 o FoRH K0



ISE; MADS 27 L9550 T RS

lNTERACTlON OF Z-PETNVL ~DL- ASPARTATE HITH CMT

oH 8,23 DIRE D B UL~ D) 75("“}’.3 Z AT E L
P F T T, vy xR, RA TR LA CHE s &
30 Hz
— Tyve 20 FEB, MAORX Yrul} >0

35, CAAT L&A LT RBIMIIERL &>
BHEHOET TS PUBRALLTRbRIY 90
Hrhv, Tx-o7rEALNT I > RABIIEAR
LTw g udocdsdcrtllamernl @3,

1.47 ppm

ey

® CAAT t4a 2 ER T3 MA O A 4013 9" 50

v(scnle)~16
x1/8) 12 o
o o O YT TV Y ko Nt L, ML
X1/4) 8 1 !
A S FEETEZA T PLERRET L L, Bz,
{x1/2) 2 ‘ T
wo BT PRS- WI TN, DB
0= 4) MA 29V 2yn o sh-72 PRAGRU T, %y 7 LEBEeE LI >
A L Ta-F ks 0 0 m - FUY P TANEBTI(B4) 1020
foAAT 0.8mM ) LT v ey AERAE IEE [l TES (R,
(%x 1) ——
Comparison of area under resonance 11ne for methyl |~~~
protons of 2-methy1-DL- aspartate in, presence of
cAAT - 12 -
DL-Methy1-Asp. AreaauAndevr- signa]s for
Free(F)®  Bound(B)C F/B 10 ]
L2 0.90° 0.95 0.95 >
C 4 2.2 2.4 0.92
) 3.1 2.9 1.1 5‘: '08 7
8 3.8 3.8 1.0 ~
- 10 4.4 4.8 0.92 Q )
12 6.7 6.9 0.97 .06 __
16 7.6 6.9 - 11~§ g y
a.1.0 for 1 mM DL- methy]aspartate b.At -3.23 ppm from [N
HDO; c. Chemical shift varies with the Tigand concent. |’ .04
ABEANLRT ) ReERE YA ER TR 02
THEE(INGS, Le - PUL YT LITOR A
M A o }. 6;,)‘1;, I - I:U ;J?h I )L 13 L L 4 '~ ' . ) _I_ s i

BHAO XS L AEBERL, LEMA O » 0 1 2 3 4 5 §
ox CAAT LAmSEM T 5 2 ¢ ax 3 VAR T L-&-METHYLASPARTATE, mi|

hh. 9w (EEESEE LRSI (B ) ($818)" vs. Lron7rresx ik
; )§c7; 7°ﬂ7}~ (,PH735')

Koy = ’C(ZB ((MA)+ kd), avy - \/7'._ 0bs-VEF, (EJ: WA RA, f5J

B0 T RT3 LRSI e Ty, Kd'= 0.93m M (pH 2.35), o&omM(PH'J!B)
WEE S Gy D E O TEN P KR AN r)b,iﬁjih‘i)'(ﬁp-ﬁ_t FL —B L k.
3V:0>7°D ;rw-, Tz = 468 ms N4% 5 ho3:
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R&A L EMAOBERE . CAAT ¢ RBIFATS L-MAD d-A4 21 Ko &y
HBTFROIEL T8 92250 %BAE L LTt ER I NI, &) X 41 KXo B#kwik
<., T oMM (34 CTec (22 vTc? CAATH 3 A R0 MEBAER) & RR
FTAW, T2~ 6 lTms tH3. (PlASs A B BB AUEF s &3 EECTE, %
DEEIEIT L > R CAAT 53 0 Te EHB L., Tap~ [54ms ¢ ¥ 36, (D)o A
BERM Top (2 465ms) LRSS 2FRT 3. ~F@I0%BA o T2t o £ 3
MAa A %L . >F R } o8 3 cAAT@:édzr&mﬂ'Jﬁ7 Bk, MAO A-x3 2L
o b oMo RBIEPIIS 3 Do ARSI :

ME & Y, L-MAWEZ cAAT s vdos mH R ﬁ?l:éif/e*? 3w, 2o R4y ko
NHBBREBEL (T3 43Xx107%), 3rA- 240 T 0}t 2ahRREE QLK
For o AFEREHD L FL Shb.

@53:?:"}79“‘]“4)\3?1?1/\/075- DEE/ L A —————————
'MAmo(~x1,»»£mim%z:ﬁr,§TéV&:rvm | : . T
75)@@&&&%?5&@,%% T A 1B ) ' '
BMTor>o0RFPIEHS, V> AFL T
PFE> (P —-pUKRA) N0 BONOE(1)o
BEER» R, ROooRBMEIoRHTEHTH 7
FBHNBRILTIIROVLTI RS, B
AEH) oFpEAIL LA, BERE
foc rx v, REey, RESUYRE IV, n2, ot
&8, 1.lppm FERBROAIHMNOE ER DK
(B6), 253, EAL-MAodk- X 4 1 K
G T 3R o P L ERRTS o

~NE (%)

LA 0 b GRBHom i (8] cmay L e
5t Tgr~70, Tgr~to, Lewu- 37, Ala~-37 O@ 6) CAAT-MA .Cgmlg’,zx wa'
YonNEE TSR Y B, . 113 TeA e BBH e 3 MA-d X3l

ND-NOE.  CAAT 0.8mM, pH 435
EMAx1z 6mM. S0°C ..

[ 1

1. Braunstein, A.E. (1973) The Enzymes (Boyer, P.D. ed.) 3xrd Edn., Vol. 9,
‘pp.379-481, Academic Press, New York

2. Fasella, P., Giartosio, A. & Hammes, G.G. (1966) Biochemistry 5, 197

3. Morino, Y., Tanase, S., Kagamiyama, H., Watanabe, T. & Wada, H. (1977)
J. Biochem. 78, 847 ; .
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33 PN M ROz s 3 EKBARBIAI 0 4,

( REPRILER KRS - X —%52)

ﬁTnM W& ogT %ﬁ W U4, e S8
. HEY ~
Proteogly can X’ collagen s J;m/z‘r% 2 DR S RV X2 AMIEEE'S ¢
ALy ABACS W5 BE AR 1. m@:iv%ﬁ%ﬁ%‘a oo MEE ¥4, % Nblike
RB A2 M . BBOLS - THL bt ub, 3 a8 o8t EE w0 E 44
oL T3 bw i, L et TEEAR 0 LA X - K#h3sER & ) BRIBR
S HATPER0E D 2B NK S . AAREAEBERAF CL BT 5 2L ngb
M1 Va3 —AELEE o EE L L TN EAEEE W CSUDPERRL L, 2D ERE
UEEAE LB L > L SN0 a®, BA 3 CIREBRNILF VR -ANH LB
ERLTIERAEDLY EHOY VU oMA G e e r st vy, 4a’p
- NMREBALH T 0 B\ EA L, HF4EALK Y ALSH) ﬁﬁ@fz @AH%T T
AL ﬁ)(*?ﬂiﬁ‘ﬂﬂﬁaﬁ’f&ﬁﬁ%ﬂ, o UL @’ 5,
A ~ ‘
BB REMLoRE S Y. AE I EAE 0IEAAIR LR L B
A EE 4% HWlamno A K L L. W0mnd NMREBE zA nrz. ¥ o7
ATIGRITUTa bz, 31, B8 Y 0 8Bl p 5B CRBAME Nz, B
NEVEE T 13K 200mg T B - 12, ‘

FE: ZEBEGJEOL-PFT-100 NMR 7. PT4029MH= T 4 » 1z. @ E . dproton
decouplig T TAT rf . BRI BEY NEBBAEGI L o o spinning = M. AN T
FWIBIT 2 kHe T F = A4 ¥ 134096 Th - 2, B&E /W R3 75700 & T L 5ser
NEEVE LIEH CH- oo ANT F 131000 BIFID MMEFH 52T - Y » L.
10000 ~ 15000 NI EF3I THE 12, BIEBE IE 1B L TH - 2. ALE YT R ngEfEe
L C. phosphocreatine & A\ rz.

WA : B Krebs-Ringertel (10mM- HEPES -NalH, 9H73) & 1 1o, B R
BoRrnsiBAAa. %0122 113 Krebs-Ringer IR (25.5mM NaHEDs , PHT3) &
40 + 5%CO 1A TCFE> 1 TEBR L. 20% 021271y T3 Krebs-Ringer 7B (10nM
-HEPES -NaOH) £ E L L FH S THRB L. T4 02127 v TITB1RATH (10mM -HEPES -
NeDH) & Nz R w2 T4 > T*Elﬂ L1ze 0% 02127 W TN =~ v ¥ s =
FEY L. SR Na MRS B L. RBPEZ e A VSIS C 2B s B L 2. 02
BEGNMREBMEF 0 BAAR ) W I HEEEREA VWL 9 - LTz, BERONXR
BEAEM L L 1. 05mM monosodoacetate(MIN) . TCA cycle o uncoupler &L 7. 0.1 M
dinitrophens/ (DNP). ¥REE n PAER L L T ImM KCN & A w1z,

NEPIUER
LD ARG, (TN S LhH3. CELME SmidAH 3B 333059
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10 0 1b ZIO ppm
1. REFAEKE 0 7% 02 Krebs-Ringer KABARFEA T 0FP-NMRZR7 N 1L,

() BRF485K » control 0 P-NMR AN 7 Wk LT 7 %0 08EEE 0 BAA
&, Lsmimin THEAL CEZAN TP WEBLIZA L 2. 45 H N1 EBERTA: guger
Phosphates (sugar P) (-6.86ppm).  B: inorganic phosphate (P:) (-5.16pmm). C: phosphoCreatine
(Per)(Oppm),  D: I-phosphorus of ATP (FATP)(2.26, 2.6%ppm). E:o-phosphorud of ATP
& ATP) (7.32, 7.73 ppm). F:NADT (8.3Topm)G : B-phosphorus of ATP (BATP) (15,8,
162, 1 Eppn)Th- =, WERMEEELo D, UTP 3 UDPEK R LT
B, FEMRFNZENL EFD,. ot NH OFE LT REBATP 3 IZIZADP O % N
Z-EF 5. Fzd1I 0D E. G n¥BHRIUTPIaUDPE LT, 3%
BABoF Y TP LB s Nrzpli3 737, AR oH Iz - L 1. 71 VEo
TP-NMR AN7 Bz bt U T, SugerPofa S BENK 3 ¢ POAATP LN S0 2
ENEMT, BERIAWX -REN, TAVX-AETASTRELSED T W2
SLEXRHKL T WA, ‘ '

) BAAROBE LPP-NMRAN 7 % Vo BWEkIT, 95%02, 20% 02, 7% 02713
sugar P, Ps, Por, ATPOME 0SB EAEG . SV RELKFL T
AWNECBEL BT ) ABW0RETEB LI 2 eqmLt, Lo7L0% 020
BRI nFER T Loy AWM INEK L 12,

() BAT L ILCSEEHE 758 L 2 P-NMRZAN 7 - WEH 21724 L 17, —4.5
~=34ppm 12 PL oy EBENNG b M. ABHAHINK 3 Tz T W B 2 LK
SN, I NIERER 0 ZEMKEED T H 5 lactate 123 5 6o T, FBRFE 128 Y
BRFINEOERIREVELEE L0 THAE. - HSH T AL X - 1) Y ILeW
HIXNTHKRKLTWVWA. ‘ ‘ '

o 0 10 " 20ppm
2. FRFLAK6Ss BFEE S Y ISEMETH > NIZAN 7 » 0,

4 glucose free AN & 5 BEBLRCIN Y /4024 0 AL 545889 1€ 312
ALz, 3L 0B 6EE0MpANT7 = vdgntnl 081 L Tb b,
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@3-% X0 650 1aPer, ATP 05K L. sugar P 0 EBLENCTALNE b 1,
E3-F 0 BE FEZITEE0TE N’ 5 0 ANRT7 N TIIBEBAN ¥ 7 P L Pl L,
DN Sugar P NHE b N O AT HH. I N b I BLRHLNE 658 glucose freehE
BT T, R glycogen BAE 37213 lipid 489 2 L1z X ), Lx L X - NH 48
LTnwasa ZEaxL T uws,

A ©“5 E
F G
A c E
D . 6
NWW
" - 1 1 1
710 0 10 20ppm

3. gqlucose freeBR 0 BRTIBZAXN 7 v, X BRI 0 LSBE O AN 7 -
b, $565~B.0BRIOANT BV, T 195~26 8580 AN7 + .

(5) IR ER 0 LEFNIHN 0 2%

@) MIAERABE 0 glyceraldehyde - 3- phos/?hate dehydrogenaze FACE PN
PEIL MT WA, BAZEx10HM MIA 12 515 NMR AN 7 F b &K L Tz —6.59pm
-7 EFOEBIEE XL . % DABIND W Z L3, BUEKE p sugar P NG 8512 9
MWMLrmzedqRL Tvwad. -4, ATP%Pr 1386 NT. 7O PLe B oM,

L i

210 0 10 20ppm
@ 4. 5x0*M MIAGA. T% 02 Krebs nger RIERIBAT T 45 b N IZZNTML,

b) KON 13 TCA cycle 0 EJIAR2E X 12517 5 cytochrome NVAERI T H 5. LnM K
CNI1ZE1T 5 AN7 2 WEBB5I1ZRK L 12, ~654 ppm IZARTG 081 ppm 00 £ &A% & L.
A o suger PINAEREIR It BRI M B 2 LR LT WD, 3T Po. Pr. ATP O £
CERERR O N TV b, BMERRIBIBRERA T 2hv L I EVE - LA
EAEIEG 5 L INIBETH 3 8 00, TCAcyelelz & » ATP B A NKBRZAPer, ATP O
i Mx. BREEZFRLISATPEL 0 X 13 1/‘? WX - LN WELEBTE TN L
17\7K > N T2,

¢) DNP 13 TOAC/a/el PUBATPEE TO unaouplerz’ » 7; 1x10*M DNP 12 ¥
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' . { ‘ ) — V
: -10 0 10 - 20ppm :
5. 1x107° KIN @B, T % 02 Krebs-Ringer RBAIBMTAE o L IZANT L.

THNMRZN TR WEHM 6-X 12/ L, @ 6-F1248\ T DNP Ev%“ﬁi LIZgE ) AN 7
FIWEX LI B44brrm) O PL” HABREEH 0 BN & V7 b B 3 1 AC650pm)
0 suger Po @@BIREIN 0 > T RN E b N Per 0 R, ATP 0380y R0 & nrz,
TADNPOEwERLITE Y, BE509Pm), A" C6T6ppm) EPL, Rugar PO ERNT LA
DRINY TR L. 3 RrNRB L. wntnl pIKEEIZE LY 22 HBZEER LT,

. ' | i .
ST -10 0 10 20ppm.
B 6. £ AIx1W0M DNP S, 7 % 02 Krebs-Ringer X FBRIBAMCAEDL N2 AVINL.
T 7% 0. Krebs-Ringer KR ZE AT & 9 DNP BREF 120839 L 14512 AN 7R,

Ied S _

1) PP-NRIRAE L BA L KB BABMIRTE 0IPNRAN T L L5458, 4
ROBRERTILE I 5 RFABE0 LX) X' - RWE B/ R L £ 12,

@) Control @ A7 VW TUE. dugar phosphate, inorganic phosphate, phosphotreatine.
ATP B & 0°UTP D o B.F, % LT NAD'DIEE 1N & b Mz, BLEABHOA N7 b
i3, PBATPILINN & < sugar phospute 7B B BE MK 3 <. 3 P 0AL%y T -
12X V451408 N PHIZ 7.3 T » Tz ,

@ WMEMAEIRT74LEVW)MBERBTLEWTE. X0 TF N LV
BREEGH 2 e NSIEETH A5 00, TLAcyele ™WATPEXITER B L AL €
WB Ze N % puncoupler. inhibitor & BOEEBRTR S e,

(1) B.G.L. BYWATERS et al., J. Pathology, 1973, 44, 247-268

(2) F. TUSHAN et al., J. Lab. & Clin. Med., 1969, 73, 649-656
(3) C.T. BRIGHTON et al., Arthritis and Rheumatism, 1974, 17, 245-252
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34 TP NMRIZ S BB B IS A e A - M Ao BB L iEa
| BEZ TS | -
(KYEK-E - $72) od il . 9LBE. w592

(FLa i) ‘ 7 o

MPNMRE @ £ MM XHE o YT Houll 5 (/17 74) R E 5 T IF
Cor TR Sd, 42 8RMAGE 688w o tha =9 rik 523 > e Ry
T, %o fh Wikkie o HEE T Y PNMR & Gi#Eg 22 694915 (B
Yl Fiha FE 2T h a2 (Dawsom &, 1779 )o b0 535G ()%{: 0% 5% 1<
TERTI RO, TRl LT Y LA - RTFMEIT) 20| DBBRB ¢ 76 -
TR REE 3vbe- 53w (ORI U D TR - T HTHERKC. 19
e kredIRT 3> €BhoTe Wilkie aMBTF . BHBE 58 0 HI A
I a Mgy, TA R S/N L &1, 7 G HF G o T %L LHETF L R
ne s o EeEBC, (T T o n,a§l‘q/;ﬁ;%g@ T, TEPEREGRLIT) <
LETIG g T2 ([ Ws U hkRARIETII ET3E g aRe 77— 7T RS
CEMPAREMG R Tt a2, INMRAZ ege 7 € s ibh5 e AT
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peak assignment chemical shift(ppm) ) ‘ coupling constant{Hz)

No. DMSO—d6 020 N nyso—ds . D20
JHNu Jm‘i JBB others : : Jaﬁ - JBB~ others
1 Trp-indican NH 10.81
2 TrpNH 8.64 -
3 Met-NH 8.37 7.0
4 Met-M 8.29 6.2
Phe-NH 8.29 6.2
5  Asp-NH 8.03 7.0
Gly-nH 8.03 7.0,8.0
6 Tyr-H- 7.88 7.0
7 Trp-ciH 7.60 7.41 J, - 8.0 J, - 8.0
4,5 % 4,5
8 TrpC7H # 7.33 —— J6,7 8.0
9 aramatic —— ———— ——— ———
10 Trp-C6H 7.04 # : J6,7 8.0 ———
11 . Trp-CSH 6.94 6.98 . I 7:5 Iy 6 76
12 Asp-ax2 4.45  4.38 7.0 7.0 7.0
Phe- a x 2 4.45 4.38 6.2 7.0 5.5
13 Trp- o 4.45 4.26 0 7.0 . 7.0
M Met- a 4.33 4.20 6.2 8.0 5.0
15 Met- o 4.26 3.99 7.0 7.3 5.0
16 Gly- a 3.77 3.71 > 7.0,8.0 3oy 17-0 I, -
Gly- a 3.57 3.71 7.0,8.0 Ty, 160 Iy -
17 Tyr o - 4.53 3.51 7.0 8.0 5.7
18  Phe- B 3.06 3.07 4.0 14.2 4.6 7.2
Asp- B x 2 2.57 3.07 2 2 5.0 2
19 Asp-Bx2 2.57 2.93 2 2 . 1.8 2.2
20 Phe- B 2.80 2.81 9.2 ' 14.0 ) 9.2 13.5
21 Tep- B 3.77 2.39 4.0' T 14.2 ' 2 ?
Tyr- 8 3.06 2.39 - 9.2, ' 14.0 2 )
Ty 2.80 2.39 6.0 17.0 ‘ 2 ?
Trp- B 2.57 2.39 2 02 ? ?
Met- y x 2 2.38 2.39 T ? 3, 60
22 Met-yx2 2.3 L 3 ? Iy 7
23 et~ cuy © 2.0 1.90 . , :
25 Met- 8x2 1.88 1.73 7.9 14.0 3, 2 ? 2 3, 7
26 Met- B x 2 1.88 1.52 6.5 14.0 3 2 ? 2 g 7
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1t 1A P ERAT EBEEATEL I o 2 bt AT Ao o7 RT
Tifop BUE AR LTz,
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2 a %&< n) " P{‘(&,C >7' £ % @ Table 1. Kl values obtained from the fits of LIS data to one
vy {7 = 4«‘,0\' ZX ;'L @ e 13 7 @ step equilibrium with no association mechanism
roel T, Gote =BT 3ET -
2 @ . La(fod) 57.5
ﬁ@%’ %/@H@ s 8] o MM?' Pr(fpd)z 9.8 25.4

Pt cH ; CH,

24,4
o wo 0 ﬁf,i%’{% b, 279 Nd(fod),  49.7 16.6 17.6
Sm(fod) 16.6 15.6

9z 4 — . 3
2NN R 4 % ? 1 Q-map Eu(fod) 30.2 19.5 19.5
s g b o d T, (R AL Dylfod)y 7.6 a8
. ) N . Ho(fod), 20.0 29.3 60.5
if;/\,h 7 £ ) w4 iﬁiz » Er (fod) 5 48.8 34.1 21.5
.5) S0z o~ T3 /% e e Yb (fod) 20.0 . 20.0 20.0
L 30185 o Fh gipR e
GoTe e Bhbad, Rui £ .

; ¥ [y Table 2. 5LS values obtained from the fits of LIS data to
Eg—./ ERRA O 7@ &, S{Vlll—S By one step equilibrium with no association mechanisn?®)
$70 R=1.7A , k=65" 195p; ! CHy
2% OV Q=194 A=9° La (fod) -24.02 e
'!UF 7 7 Pr(fod) -105.93 -6.03 -7.97
“hH3. R aflBua n-f¥7 Nd (fod) 5 -40.91 2,35 -3.15

3 - el . - -

o= 97 ~BIBIT By i Sm(fod), 0.36 0.67
k>~ 2 Fhy - BEI TR / Eu (fod) 29.59 1.26 1.84
tt?fl L Tz Feoou Dy (fod),  ° -72.95 . eeee- -26.85

Ho(fod); .  -21.69 -10.53 -6.85
Br(fod); 8.12 1.82 3.69
b (fod) 325 1.17 1.88

a) In ppm. Negative signs denote high-field shifts.

1) L.F.Lindoy, H.C.Lip, H.W,Louie, M.G.B.Drew, and M.J.Hudson, J.Chem.Soc., Chen.
Commun., 1977, 778; L.F.Lindoy and H.W.Louie, J.Am.Chen.Soc., 101, 841(1979).

2) L.F.Lindoy and W.E.Moody, J.Am.Chem.Soc., 97, 2275(1975); 99, 5863(1977); J. K.
Beattie, L.F.Lindoy, and W.E.Moody, Inorg. Chem., 15, 3170 (1975). )

3) M. Hirayama and Y. KaWamata, Chem. Lett., 1980, 1295;'M. Hirayama and K. Kitami,
J. Chem. Soc,, Chem. Commun., 1980, 10305 M. Hirayama, Y. Kawaﬁata, Y. Fujii, and
Y. Nakano, Bull. Chem. Soc. Jpn., 55, 1798 (1982), :

4)~B. A. Levine, J. M. Thornton, and R. J, P. Williams, J.C.S.Chem, Commun., 1974,
669; A. D. Sherry and E. Pascual, J. Am. Chem. Soc., 99, 5871 (1977). T

N
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Table 4. Separation of ai
graphical method )

(195

Pt) into cs and pcs by the

TaBLE 3, SEPARATION OF SLS(IH) INTO. €S AND PCS BY THE

GRAPHICAL METHOD *

Fig. ¥
Coordination system for the
X l>t(a<:ac:)2-Ln(fod)3 system

25

cs pes Sca1 S1s sl

La(fod‘)3 0 0 0 -24.02 0
Pr(fod)s‘ 0.54 -80.98 -80.44 -105.93 -81.91
Nd(fod)3 0.82 -30.92 -30.10 -40.91 -16.89
Sm(f‘od)s -0.01 -5.15 -5.16 ~  ----- -----

E Eu(fod);3 -1,91: -29.45 27.50 .29.59 53.61
D)'(fod)3 3’9.85» -100.21 -60.35 -72.59 -48.93
Ho(fod)3 31.59° -39.08 7,49 -21.69 2.33
Er(fod)3 21.46 33,07 54.53 8.12 32.14
Yb(fc\_cl)3 3.61 22.04 25.63 3.25 27,27
a) In ppm. Negative signs denote high-field shifts.

b) 8o - 8y (La) ’ ) '

cs pCs Senr '
G G 0 0 0
Pr 1.68 -6.62 54 -6,03
fo 258 - 2,37 0.17 2.3
o Sw 004 - 039 - 043 0,36
Eu 604 7226 o 378 1,26
Dy -6.25 85 WIS e
Ho -5,96 3320 828 <10.53
R 3,37 2,81 -0:% . 1.82
Ve -0.57 1.8 130 LY
LA 0 0 0 0
PR 0.17 816 7.9 771
No 0.25 -3,12 287 315
Chy gy 0,00 -0.52 -0,52  -0.67
Eu -0.60 2.97 2.3 La
Dy 6,91  -12.90.  -19.81  -26.85
fo 5,48 5,03 -10.51  -6.85
£R 3.72 4.26 0,55 - 3,69
Y8 -0.63 2.84. 221 188

A In ppm. Negative signs denote high-field shifts..
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B R3H 18 0Ceme K AT UM L)% LE AR av-A BTR T3.7H2, 3T =

/ooHz L)§E) . —F, BUEL 7 roSronTaed CLE Y RERE
Bk BBy M3 BRST. (F CraaB 7 FT3BLHRE T R
w32 2o ¥ L, td- &N Arans- CHF=CDF @ H: 2 k= §+3 3 /0 B4t
WEOARE 0 $RSL I B8R F ) (trand T 9) CHF=CDFT 1§ 0.005 ppwe &5 2 7 k
L, &0 B T/ 000/7ppm bkt 2 d3)e wPRELTEN-22:H1T32
BN GO REERET IAEELEBA. AB-Y) FEwBCHEINENE D0
HEASRBY, Z1TABRLS cASEBREERENT I 2 iz ko T HHA
LhL 2480 -l R 7 NEBREMERE Y P LTS LELDE) HEw
PetIE? 0T TCom, 25Cem E4BRT 3 2 68y k. o0hkbrs sai
LWkt R VB AR LB RTEZI VT TLT0ES) R, 170 %%
PHRET HRFRSPLET . BHEL LT 20 1, G0 B ERBE IS
BAT LD, Al C2™ e RET 1215 R eRHBES HE 51285 4
Tk e, BROB LR &y 441X SLEEENC, 3 EEMBONEN
BB L. ) CrOBGILETHNMRE B A FAEEEY LTV 0EE
BA LT 770 L2 (R LA M-ABT/RH-35)E LAL, T5 2R NOE & K
i Decouplirg 1= &) AN MR AN 7 ML ERELER, 728 F 20 Sehective

Decouplng 12k ) PCRAV 7 M L EFBLE . 44125 ) BIR (T PN
AFCC-mEL b DAL ) T L B~ B LED GC-PN bk w2z nHiyr S
: 15, ,14 13

 Table I: Observed ~°N/~ N Isotope Effects on ~“C Chemical Shifts of

Azobenzene and Benzo[clcinnoline

compd solvent . v isotope shifta(éls)
cr My - M- Pw-cr Py c My -cr Py
azobenzene CDCl3 . ) 0.005 0.010 0.003 0.018
CC14+C6D12 0.004 0.012 0.002 0.018
22N DZSO4 ~-0.025 0.075 =0.,020 0,030

(+15% EtOH)

benzolcl- CDCl, 0.002 0.017 0.003 o 0.022
cinnoline ooy te p 0.001 0.018 0.003 0.022
476712 ,

16N D2S04 -0.040 0.105 -0.045 0.020

{(+10% EtOH)

15y isotope effect on a,13C

8In ppm. A positive sign indicates an upfield
chemical shift. t0.002 ppm for neutral solutions and t0.01 ppm  for acidic
solutions. The assignments of Cl(l4N)rand Cl(lSN) in benzolclcinnoline

have been interchanged from those given in ref 1.
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Je iz 0 b 2o BCE T 3 EFLT S, T RENL W) PR E 1 E
:;;ﬁ }"7](_ /r 4Pk‘*- Table II: A and & Values, and Calculated Equilibrium Constants ‘ (K)

Mo 02 4E 5 and pKa Differences (ApKa) between lSN and 14N of AzobenzehewlsN
) 503
3 1
. =4 & : . . 13
[ﬁﬁ%ﬁﬁ’*,’-() /é;;k[: and Benzo[c]cinnoline- Ny
Rgsik#- 10
compd : acid 22 A(cor)a’b 82 K ApKac
Erewr R RL :
0 B & E k Y 4% = azobenzene-'N,  D,S0, -2.20  -2.49 - 0.065 1.054 0.0228
,/e&;gﬁgy\ L2+, H,S0, =2.08 -2.35  0.055  1.048 0.0204
benzo[clcinnoline D,50, -2.11 ~4.,03 0.088 1.045 0.0191
ElSNl stoé ~1.96 -3.73 0.073 1.040 0.0170

®In ppm, £0.01 ppm.
chrrected by taking into account the extent of protonation.
fk ﬁvi} ) cApKa=pKa (15N)¥pKa (141\1) B

DERBRA F2R VIR T HBANIES % 722%) 5, Phys. Chem. 1981, 85, 2655-9.

2) Schulman, J. M.; Venanzi, T. J. Am. Chem. S8oc. 1976, 98, 4701-5, 3) (a)Xanazawa, Y.;
Baldeschwieler, J. D.; Craig, N. C. J. Mol. Spectrosc. 1965, 16, 325-48. (b)Yonemitsu,
T.; Kubo, K. J. Chem. Soc., Chem., Commun. 1981, 309. {(c)Aydin, R.; Gunther, H. J. Am.
Chem. Soc. 1981, 103, 1301-3. (d)Ernst, L. J. Am. Chem. Soc. 1982, 104, 299-300, and
many references cited therein. 4) Saunders, M.; Telkowski, L.; Kates, M. R. J. Am.
Chem. Soc. 1977, 99, 8070-1. ' '
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Table 1. Orientation of the Director  (the Main Chain) in Liquid Crystals
of Metal-Poly(yne) polymers aligned by a Magnetic Field

b4 #{M)-c=c-c =3, ~ fi; ,’233 perpendicular

11 {@-CEC—CEC—-@~CEC—CEC}n (a): M=Pt, M'=Pd perpendicular

{b): M=Pt, M'=Ni
(cy:+ M=Pd, M'=Ni

111 v{—@‘—-czccéc ®d-c=c-c=cy o . parallel
’ Me
v fd—c=c csc—@—c=c—c=c+ . parallel
v ffd-cs c@c c—fd-c=c-czc~ED-czc-c= c} perpendicular
vI {—@—czc@c c—@d-czc-czc—@d-czc-cct parallel

Me Et

Vi {—@—csc@csc—@—c;g;czc—@—csc—czc}n parallel
o ;
Me .
VIIX {-@——CECOCEC—@—CEC—CECCzc—CEC}n perpendiculax

- Me Me

IX {-@—CEC@CEC—@—CEC-—CEC—@——CEC—C EC}n perpendicular
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Me Me
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1) #I10EMR HBmSMEES L. Mol. Cryst. Liq. Cryst., 72, 101 (1981) ’
2) . Polym. Sci. Chem. Ed., 18, 349 (1980); J. Organometal. Chem., 160 , 319 (1978)
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Table 4 Ovder parameters of tricyclic compounds

No. Compound Sxx ) Svy Solvent
1 3,7- dlbromo?henoth1a21ne -0.12352+0.00756 -0.0523x0.01844 ZL1I 1167
2 thlanthrene -0.11429+0.00055 -0.05818%0.00001 ZLT 1167
3 dibenzo-p-dioxin’ 0.29741+0.00018 0.04982£0.00001 Merck phase IV- |
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Table 1.

3C shifts of fluoranthene dianioen (ppm) and

comparison of. experlmental and calculated excess

Tw-charges

‘{ a)' ({lfmgb) ‘f’ <) Aqex-pd) ﬁ'qcalce)
1 - ~29.453 0.69 -30.12 0.19 - -0.211
2 -3.25 0.37 -3.62 0.02 0.072
3 ~44.45 0.56 -45,01 - 0.28 . 0.335
7 -10.34 0.30 -10.64  0.08 . 0.033
3 -19.00 0.24 -19.24 © 0.12  0.188
11 - 217,23 2.21 <14.44 . 0.89 - 0.097
13 -17.27 2.36 -19.63  0.12  0.135
15 15:86  3.35 12,51 -0.088 ° -0.110
16 22.68 1.97 2071 -0.13 -0.032

a) Relative to benzene

rent.

c).
calculated by SEI‘-‘ ﬁo method.

5 13

b) Cerrection due to ring cur-

d) 47160 ppm. e) Excess T-charges-

N PN - ag- Table 2. C shifts of acenaphthylene -dianion(ppm) and
v ‘% 3 °> T 1$ el T K'I' ’7~‘g: 4 comparison. of .experimental 4nd calculated excess
Uh e oL T3, £7 5 T-charges — s . )

a . pey . e e

mﬁfﬁ%m%vvr:' 51§ et S Mey tene
. ) 1 -31.14 . © 0,51 -31.65 . 0,20 0.237
1@!1.)- 1 L,i LG AR b ),i’,llf\’{t '15 2 -1.10 0.35 -1.45 0.01 0.081

“ v A N + 1B 3 -45.23 0.61 -45.84 0.29 0.353
?5@ 2/ 1 7 b o L2BTG A 7" -41.87 0.67 42154 0.27  0.285
' y,{”:] C‘/ﬁ[ﬂ TEA A 9,”8\7}7 7, 9 -4.5% 1.99 -6.54  0.04 0,096

‘ 11 9.57 3.07 6.50 . ~0.04 0.008
-+ 2 - .
A1h . (=0 ~a N4 9 ES AR AR ) 12, 71,32 1,84 19,48 -0.12 . -0.114
T ,3 .‘Lw/{ﬁt I~ 3 ) f/“T 2— o J-C a-ej See Table 1.

" ) ]

SRIGHGIHLr7 F el w3 ‘ :

_ﬂ\‘“ % 1;_:‘ A[:’/yhknl(‘_ é?{% 27 Yo Table 3. Comparison of ty observed and calculated shifts
, " . w . for the purple speciés. (ppm)

ppm Ry G (P X5y 2 A7 £ &0 ad? aq- k9

L D TMES Ly 0 Fpbm), 1 6.20 -1.1 £ 0.1 .59 (0.56)
S ’ 2 5.45 47,3 #.0.1 -1.9°% 0.1 3.39 (3.43)
~0H & —ofNa4 ”’%»'1 53 : 3 6.69 0.6 £ 0.1 1.02 (1.01)
t =17 EFoa— ~ %1 7 S a 6.95 8.1 £0.1 “1.2 £ 0.1 1.00 (1.07) -
4 b . - 10. 2.57 3.15 -0.58 . eeeo-
S . s _ :
"'7 ,5 7oA 7‘2 o Tl ?}fbf . 7‘3 3 a) Values of p-species, (from TMS) b} Values of Neutrglb
) _ " molecule. (from TMS) «c¢} ~ d) Values calculate Y
2, BT =3 00T %0 metho taking 10.7 &s k.V -

GoefERgthe 7 b T 0 3 o« ik
% SELNEEEC B T,

Table 4.

Comparison of

1:.;C observed and calculated shifts

for the purple species {ppm)
b}

. . a) JC) ] d)- : e)

-~ a L 7 1 /f}ﬁ‘iﬁ7 [~ ﬁ{c?‘g{% 4o N A Aq-k An

R P~ I 1 62.57 65.53 . -2.96 8.77 0.0548
NAMRIE o T Jo6 B0 aug 2 36.37 59.77. . -25.34 50.62 8.3164
@ =0 ,}* no= 9%~ ;E“ thf"\ 3 60.96 63.97 -3.81 15.31 0.0957
_ . 4 59.54 62.69 -3.15 15.01 0.9938
WLIPH « %‘P? @ fF v 5 $2.44  127.08 - -74.68  47.74 0.2984

N 10 -26.62 -31.60 4,98 meee D ieee-

[T o L ¢ 1‘

1 B ?@_ Eﬂt n ﬁj;";rﬁr f 12: 44.22 75,71 231.49 17.92 0i1120
T/ﬁﬁ‘% 1, O C=o 7 w—9%ap 13 70.43 72.25 © -1.82 .3.70 0,0231
. 9 — ~ a} Relative ‘to lower sh1e1<11ng peak of THF b) Rel‘ative

\/ l‘ b€ %% g /P 1 ¥ E klz to.-lower shielding peak of THF. .c) J d) Calculated
shifts by SCF MO method taking 160 ppm as {i

V4% F = B Pm %
3.

FORLTH

— 195 —



1) M. Hirayama and M. Kaneko,
Bull. Chem. Soc. Jpn., 55, 1803 f .
(1982). .
2) R. G. Lawler, C. V. Ristagnq, o
J. Amer. Chem. Soc., 91, 1534
(1969). A _/
3) 'B. J. Tabner and J. R, Zdysiewicz, ; P
J. C. S. Perkin II, 811 (1973). iy \Wﬂl\,\w L
I T
: (a})
A e = __//
. ‘LL
H P oy o : oy A -
R - H
6 4 : 2 0
PPR
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Fig. 4. 13¢ spectra of dibenzosberone in THF-dg;

(a) Neutral molecule, (b) Purple species
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TABLE 1 NITROGEN CHEMICAL SHIFTS OF PYRIMIDINES AND PYRADINES #

' b ‘ te} c
NH, OCH, cHy® H F c1 CN C0,CH, No,
I N, 251.0  257.0 295.3 . 297.1 259.7  294.3
' (244.1) (291.3) (292.8)
X - 83.9
(78.6)
TN 283.8 . 276.5_  297.7  297.1
) (275.8) (292.6) (292.8)
N, 250.2  254.6  297.7
(243.8) (292.6)
X 81.6
(85.2)
IIT N . 296.4 297.1 ; 298.3
1,3 (290.7) (292.8) (292.8) (295.9)
X 366.2
(363.8)
TN 276.7 ) 334.2 335.7 291.0 325.8 338.3  337.9
(269,8) _ (328.5) (330.4) (289.8)
N, 337.1 336.3 353.5 . 334.9  336.9  335.0 -
(326.3) . (331.2) (349.5) c
X 73.9 . . 263.6
(68.3)

ag (ppm) relative to liquid NH,, measured with respect to external aq NH ,NO
conversion constant = 376.25:> in CD3SOCD3 and {in CD OH) 4="3'

b the highfield peak is assumed to be ortho to the substltuent.
¢ the highfield peak is assumed to be meta to the substituent.

VUAW) 0% —FHAEE ute. I(X=NHy, e, H), T (X=CHs), HI(X CHg)
V(X=NH,,CHs, H,(L) 4% 8k & 5. feoitbihrE/RZAM .

B2 EZRBALTONISNMR AANT FiLid CD;SOCD; if.«atcpaorfﬁié(ﬁ
BB OHE20~50%%) £ LT, TEOL FX-90Q TtHRIRl /<. %> F
(93P NHeNOs (2 L T4, S(Lg NH3 ) =02 B ML T2 27 ~/Li<1Bkl

AIMit o u 7, FAiE (RR Cr(acac)s) 8101 TWiIBHE Lo 2156 (
~lomg) OIRF MR L. WKTFeREUeE 42077 7 -98 8K, 27

LILte 5K, 15585 4~9s,IVIL 2B 45°, F48 B 0.5 K~ (0K . ,ﬁli/m/ﬁ
A30°C (12 LEEBHEIE 5 2 50 C{fli hod)

(%2 ] :

Gl % o8 X = HQ%A,ﬂﬂﬁgw%/ﬁ izmﬁ<>7kuzg@
), RRZ# OFIB e Ewt 51z, 1> L X =NHy 213, $5bEEBOU% KT 2R
Rothto i » TR | ppm BEOY 7 FrBbnte., 27 Fok &8 N &
NHy b et BB e ot X= CHs NOF Y GRY 7/-13(1&4&&#%
<23 421&.1515 > 1z,

B ibF 7 b Itﬁmﬁﬁﬁm@ﬁgimk52$®€~7W$%bm&
%0 BB kBEE L LT —EBREY VL (V) oS CSo—aL6916) = v, &Hehthal
Obe—T7 %, X'BIMEIEaHS X =L 1A b1ED, X B3I KZE 0
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TABLE 2 NITORGEN-15 SUBSTITUENT CHEMICAL SHIFTS(SCS) OF DIAZINES AND PYRIDINES,®

CH F

) ~NH2 OCH3 3 ) Cl CN COZCH3 N02
0-SCS 'V "ref 'l -50.8  -49.7 -0.4 -41.6 -9.6 +0.4 +1.57
1 this -study -46.7 = =-40.1 -1.8 ~-35.8 -2.8
(~48.7) (=1.5)
ref 1 -49 -41 -47 -6 +19 +13
ref 1 -45.0 © -38.1 -0.2 -4,
IV this study =-59.0 -1.5 -44.7 -9, +2.6 +2.4
(-60.6) (-51.1) (-1.9) (-40.6)
IT this study -46.9 -42.0 +0.6
ref 1 -44.0 =38 -0.2 -5.6
m-SCS V ref 1 -0.9 +5.3 40.3 +5.2 -0.8 -0.3 -4.0/+2.0
- IIT this study -0.7" +2.9
(-1.9)  (0.0) (+3.1)
ref 1 -3.3 -1.1 +9.8 +0.1 -3.1
IV this study +1.4 #0.6  +17.8 -0.8 +1.2 -0.7
L (=4.2) (+0.8) (+19.1)
" p-SCS V ref 1 -40.7 -23.1 -8.0. ~17.4 -4.9  +10.6
II ‘this study -13.3 -20.6 v )
(-16.9) (+0.5)
ref 1 -35.1 =-27.6 -8.3 -3.7

a §(H) - 8(X) in ppm. negative sign.denotes highfield shift. in CD3SOCD3

and (in CD3OH‘) . b this study

BRX L IXILOEE = 1BRLT-.

X=Foths, Frsto T turEoNGENFRE @67 12892480699 (
ML) 4207, BHwcBEr BHIND.

BBEWT 7F (SCS)  Philipshom 5V i3 103K L) ¥ ¥ L aN-I5 NMR
F-948ELT U3, 3RS EBBOT-9THD, BESR pR-9
POV IV -0 EBEWTS 7R (SCS) BER L f<. |

22 ARG hte—ERB(L1IV Yy, €35V 2) 05C5t, Lo
ooV o3 CS, Phillipsborn 5 AfBD L bt F et B2 zit, Lo#EY 7—’
S50l P LEOW ao-SC35, 2h4hTVaoscCSEroy Lvzar.
bh 5 0h51 BEELEcEohy, Yo GG I LR LEY LT, Tt
LivteFy LE 2t = N#ER LT 0 DINCH LT X9(bi=dh 2 &
FULNIME=hd il ds, %2 o id BBk ko WE =i LT SRE T
h3Luia. , a

‘P/)l7/i/>560kn 5V (385K FEao-SCS=ifLc+i0v+0D 4 5 05 K?Trﬁéﬁ;‘#
Bz uze, —ERBEELoMGE L GRAEFBBI NG D 2. 2HEEESH
Y &by — B oS CSLREIBROBE LR LT 0D, .

m-SCSufderdrdante, T tottr @D 3o, Fiigds@riry
Tkt uasrEBIND. TomF SCShpdhiaGus, EEAYELD
mF C-133CS8t, ol KEGMB1iiTF 1.
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Fig 2 Plot of 0-5CS
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300, IV alBoR I Y IYIOBEYREG. A

BEy 7 Foxtdd, BIKS5ErER T3 e, B3£ 35 E# T3
thd<< 3. X=NHotd 2@@@@%,«;,;7 % ‘)*7§'.1 S B IEE
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TABLE 3, SOLVENT-INDUCED SHIFTS FOR DIAZINES.®

NH, . CHy H . F . NO,
TIN5 -6.9 =4.0 -4.3
X -5.3
Iy -8 -2.7 -4.3
Ny -6.
X -3.6
ITT Ny 5 -3.6 -2.4
X C -2.4
v “Ni S -6.9 -5.7 -5.3 -1.2
‘N, ¢ ~10.8 . =5.1 =4.0
X

-5.6

® 8 (in CD4OH) - & (in CD4SOCD,) in ppm.
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2) H. Saitd, Y. Tanaka and S. Nagata, J. Amer. Chem. Soc., 95, 324 (1973)
3) M. P. Sibi and R. L. Lichter, Org. Magn. Resonance, 14, 494 ‘,(19180)-

— 200 — -



51 NADPH-7 kL 7 % o v E78tk £ NADP' e 0 B EAER
C(RKC B CIRA K, BYRE, b ol LB

F |
NADPH-7? kL e X v B8 E (AR, EBC I 8. 1. )ik, BlIEkEo 2 b2
IS B4 h%’?iﬂi@@ﬁ?\r‘ 23 %) 1 F0 7582 7PFT 22229 LA4 F
(FAD)ES A w3, = o#ko 2F8s riL 0Bk v BAFKEA 1 & 57,000
tEHSh1vws, AR, 27 af FABRKBEE LA, — 2B E %Y . NADPH
#528FER I ). 20 F0TRL) PR IELRFT 2 0 BFEEE 4T
c¥AS5h T3, MR, NADH &€ R L >

; NHS
34 . NADPH # %ﬁ £ Lk i%/é‘ EEANT, 4o Km, Hc’g§c-com—l2 N%‘:\c—,—-N
/@_ [k ﬁ"f é ?‘\ A Ny ﬁ%ﬁ) NA DP+ ')‘-,‘VJ’ o NA D-‘, n Hg\*‘/CH B g‘;§N/P;\N/gH
0.

cokzEER . NADPH ¢« NADHr o0 Mo 7 7
sefpo)  REOAEES 3R B3 o 0
Zxoh3. 35 NADP o MR ~ o 8585 5 s - BL NADP’M%&R
LX) o RRAST CARN - EREERE :
Y ErRGWEIAREY, ARARER. €Y 22 LAF o Adktma_rwp&)m
#Qtﬁ.éaﬁv»‘hTST«an‘ EtoT ag
(R 5 :
AdR &, ‘Fa‘lﬁé‘kﬁﬁ* VPRV FX YT T4 =T 4 '717¢\Eﬁ]“7f§ﬂb
Y AR 0B . 450mm o AL A 1.0 X 0% M BT LR,
WS — 7= > BE - B LG s SR E 63 pN A FOA 3 372 =
VMY RS- LER YT jomM Y /ﬁ&ﬁf/ﬁ(?ﬂ'?[&)?zs °c BE Flf‘j—'ag w7
AEGEPEATH > o 46#7#4%7 FMAE o BALE. 72 )27 Mn ) =®T 3%
s VEINE, 58 kY lb%“;yﬁ,iw,{@&n‘ Sephadex G25m 7 5 L & B
SEE 5 YT % R I‘i/{iQMOmﬂﬂ’Mﬁh&wa“ Miem™ £ B o 154 A,
. NADP" 5 wNADY s w e M5 A ™A A d L REY | RS o KER
E_«\F)%%}t%ﬂ’\“ﬁ. I
NMRB|E—3P-NMR 2~ 2 F Lo BlEr . WY 7 > 28 XL-200 £ B0 457%
>R, Fa- 7@ 0mm HHEB Y0 - S eibmm ZHRE A0 - TEAR L %
WNERIMERIOmm B8 W ilbmm o > P Fa2- TeRuozflEe L, BlE=R
k AdR B 15 > FY-70-+3-(CR25)%& ﬁ]\\’zg&\\.#{’t‘ﬁ{ﬁhr,{k
EANBEMTRE DR -k L. Bkl 372 3@ # AL KR
£, . ARERa pHEAGE Rtk 2 5T TS A, WE 7 b AAe . IR
oy LT %Y B D0 £ 1 |(V/v),&.AL Eto xau E. ,ﬂjznzsxtosﬂc
wﬁ&uﬁf\,r : R A R , L ,

“ - N . P CH5O~P—~0—P~0~HC ’
BAEL BRI A RE o B0 L 2B B L @"2 [RRa wl

AbtuyuLags, mr&t\"{’x’f%", A LU U3 , '«vg)}'tyt 7,\

— 201 —


takai
鉛筆


(BR bsv % B> ERy EEERE T
WM — AR B . p N4 FOFx 7 LAY F =Y . 441048

DIV v BRETEREASHr . CRGH T LY /ﬁ% @ML{%H Ao(R»

kLR, 2oBhARh = NADP  €mx '

3okl Y., PWE=BE 05860 ﬁl AR D#%/h—u/? DAL

Blrn. AARIAH3% Y s@oynx=y  F3AMRoKSE “ﬁ75NADP+
BE b NEERE v By AR VAV S Eo REARY '
okF Ry LGP, ., KRS0 Fap o protector o second order, prgtect?gn}’)’
AR N oo NADP m A =6 ) . & % 54@' 8 =t
DT BREn B R S aomne - 0 0 29 o
SoBEO W o MRo BB W 10 08 e
BETstnehions, xomNADI, o 000 oao o
NAD® % =i o o BT E 0 ABEP R is 2395 e 1000 28 3 0
s REMEREBN . {0 RE AT g S 5 as . 3
Lok, 20K, YT S H o D5 uM o AdR = 20mMaoy p- M DFX
) BEORBY; . BHER =TT 3 7L~w PAXT-ILE DR 2 SHOMARE

B g - _- .k, b) percent pretection = (2.4
/ﬁ\fi4/Fﬁll7’\*<E§5~\1u3~tE-nu a%
a3, Th B, o2y /ﬁﬁi;‘“‘ . —second order rate constant) )(IOO/ZQ

Aikﬂﬂﬁ%l‘k* ?&?Jt%uz W3 g

07‘4551. bhéo
NMRAI R , | g S
pHZ‘JL— ﬁ%tn NADP* »n - = Eﬁﬂ,;d) &9 "'Et_e;bf S
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252 290F 3 Kitagawa, T, Sugiyama, T, Yamano, T: (1483) T:8.C. inpress = 4) Sugiyama, T., Yamaino, T: (1995
FEBS Lett. 52 145 . 8) Nomaka,Y., Sugiyama, T.), Yamano, T, (1982) T.B. inpress ) Hivatashi; A,
Tchikawa, Y., Maruga, N, Yamano,T., Aki, K. (1976} Biochemistry iS5 3o§2- - - ' :
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(Department of Chemistry, University of British Columbia)
K Akasaka, S. Ganapathy, C. A. McDowell, and. A. Naito

1., INTRODUCTION

Spln lattice reiaxation time measurements for individual dilute spins (e.q. 13')
in different chemical environments in solids become plau51ble by combining cross-
polarization: (CP) and dipolar decoupling ‘together with -magic angle spihning - (MAS).
l3c spin-lattice relaxation times in the rotatinq frame (Tlp) are of particular
interest, because they can prov1de information about slow molecular motion in the
solid state. ‘A 51mple thermodynamical model (MaArther, Hahn, and Walstedt (1969)
Phys.'Rev; 73, 679-‘VanderHart and Carroway (1979) J. Chem;rPhys. 71, 2773)shows that

*
13 c ¥

the observed relaxation time for the decay of rotating frame C magnetization (T

includes effects depending on the relative magnitude of Tlp (spin-lattice process),

TCH (spin-spin process caused by the spin fluctuation of proton due to mutual,static
dipolar interactions), and—TlD (proton dipolar spin-lattice relaxation time)(Fig 2).

Méchanical sample rotation (MAS) causes not only ‘the narrowing of the resonance lines

a*
but also a reduction of TlDi Therefore, lp in the rotating sample can be assumed to
: - C e
be ‘a mixture of T~ _  and TD:: * . ~ .
1p CH (Tﬁp) L (TgH) + (Tlp) SO

2. EXPERIMENTAL

* : .-
ip C-labeled Streptomyces
subtilisin inhibitor (SSI), in which the.carbonyl - carbons of the ‘three methionines

13

We have measured T for the amino acid, L-alanihe, and

(70, 73, 103) are enriched with 13c,és a .function of the l3g spin-lockingvfield,
gH;Aand spin—lattice, lp contributions
to Tlp A Bruker CXP-200 was used, and the measurement was done at room temperature,
with pulse sequences shown in Fig. 1. ’ ’

3. RESULTS AND DISCUSSION

L-Alanine

with a view to separating the spin-spin,

The spin~-spin contribution was found to be exponentlal at .low spin lOCklng
C*
: 10 o
measurements used to-obtain data in Fig. 4. At hlgh spin-locklng fields, the Tlp

values became constant and the values are the' true’ Tlp's (spin-lattice). These values

fields for three carbons of L-alanine (Flg 4). PFigure 3 shows an example of T

can be estimated from theoreticai equations describing the spin-lattice relaxation .
processes (D. E. Woessner (1962) J. Chem. Phys. 36, l)_ Good agreement between the
experimental and the calculated values is obtained by considering both the NHZ and
CH group rotations in L-alanine in the solid state (Andrew et al. (1976) Mol. Phys.

3

32; 795) (Table l)} This result shows not only that Tfp can be separated from TgH

but. also that reliable motlonal parameters can be obtained from T1p measurement in

51mple biomolecules 1n the solid state.

130 labéled ‘SSI

i lz‘ of SBT was also found to be exponential at low spin-locking fields, but
showed saturation at high spin-locking fields. Obtained parameters are also

listed in Table 1. However, the interpretation of Tgp in this case is not so simple
as .in .alanine. ©Possible implications_ofAthe resultsvwili be discussed. )
The l3c—1abeled §S81 sample was prepared by DPr. Kainosho of Tokyo MetrOpolitan
University and Mr. Tsuji of the Central Research Laboratory of aAjinomoto Co. We

are greatly indebted for their cooperation.
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Molecular Correlation Time of Hydration Water of Some Proteins
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Fig. 1. The aromatic region of the

360 MHz Iy NMR spectra of SSI in 0.1

M deuterated:phosphate buffer, pH 7.

a) normal sample at 65°C

£ b) normal sample at 85°C {convolution
difference speétrum)

c¢) selectively deuterated SSI in
which most ring protons of Trp,
Tyr, and His are deuterated.
Note that o and € peaks are
totally missing or greatly
diminished in c).

Fig; 2. The aromatic region of the
360 MHz lH NMR.spectra of §ST in
0.1 M deuterated phosphate buffer,
pH 7, measured at )

a) 50°C

b) 50°C, but after treatment with
excess dithioerythritol to break
the disulfide bridges and

standing at 70°C for 40 min.

Note that the peak is completely
missing in b), while the C2 proton
peak of His 43 remains at the same

position as in a).

"His43 C2

b)

His 43 C2
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Fig. 3.
measured at 60°C at 400 MHz. The arrows indicate the positions of the saturation

» pulse. Assignments: o C4H, B:CGH, Ye C5H, é: C7H, €2 CZH'

£0] 324

EL 890

Fig. 5. The .crystal structure of SSI viewed along the diad axis. The S8SI molacule
exista as a dimer consisting of two identical subunits each consisting of 113 amino
acids with two disulfide bridges. As a protease inhibitor, the peptide bond
between Met 73 and Val 74 constitutes. the reactive site. The picture dipicts the
C,-backbone with approximate positions of relevant side chains. The picture Is
drawn after Mitsuil et al. (J. Mol. Biol. 131, 637=724(1979)).
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1$ A - - -

C L T . TORD Q8 a heme 81.5 24,1 25.94(S)§) 78.4 34.2 25.9(8)
% T e methyl 75.3 22.4 20.22(5) S 75,0 16.7 0 ¥9.7(S)
Xj AW é ° shifts 65.2 10.3 13.80(1) 70.5 12.6 12.1(1)
. 63.7 8.3 11.01(3) 56.9 10.1 10.3(3

spread 17.8 15.8 14.93 21.5 24,1 15.6

average 71.4 16.3 17.74 70:.2 18.4 17.8

a}) J.Am.Chem.Soc., (1981),103,4912
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