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WE STOCK ALL THE RECORDING CHARTS YOU NEED ••• 
• THE WORLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUESTIONS, PLEASE CALL. 

I 

MMR CHART PAPER 
I 
I 

F.inest grade NMR Chart Paper made to be used in every model spectrometer. All charts 

C H ART PAPER ~ave been updated ·to coincide with the newest instrument techniques ... Fourier 
y ansformation, Hetero-Decoupling, and Time Averaging. 

NOTE: All charts packaged 500 sheets to a box except roll charts or as otherwise noted. 

CATALOG 
NUMBER 

VARIAN 
WCV-100 (S-100A) 
WCV-60 (S-60C) 
WCV-60EL 
WCV-XL (XL-100) 
WCV-XL-100FT 
WCV-220 (S-220) 
WCV-56 (S-56A) 
WCV-360-K-10 
WCV-20 (CFT-20) 
WCV-EM-300R (3E) 
WCV-EM-300F (300X10) 
WCV-60T (S-60T) 
WCV-60B 
WCV-60U (S-60U) 
WCV-60TS 
WCV-BL 
WCV-60T-BL 
WCV-CFT-20K-11 
WCV-360BL 

JEOL 
WCJ-4HA 
WCJ-4HB 
WCJ-4HC 
WCJ-4HD 
WCJ-4HE 
WCJ-PFT-100 
WCJ-FX-60(FX-2) 
WCJ-FX-60-BL 
WCJ-PFT-100BL 
WCJ-BL 

BRUKER 
w~ 
WCB-BL 
WCB-WH-90 
WCB-BX-FT 

PERKIN-ELMER 
WCPE-2018 
WCPE-2021 (WCPE-60) 
WCPE-462-1075 
WCPE-435-0065 
WCPE-435-7204 
WCPE-441-1580 
WCPE-R-32 
WCPE-2018BL 
WCPE-2021 BL 
WCPE-526-1102 
WCPE-435-9020BL 
WCPE-441-1580BL 

NMR SPECIALTIES 
WCN-60/100 

--=--

. I 

I 
INST~UMENT 

HA-100, HA-100A, ) nd D 
A-60, A-60A and D 
HA-60EL and IL 
XL-100 (Standard) 
XL-100 (Fourier) 
HR-220 
A-56/60 
EM-360 
CFT-20 
EM-300 (6 rolls/box 
EM-300 (flatbed) 
T -60 ( two color) 
T -60 (one color) 
T -60 (multi-nuclei) 
T -60 ( no grid, delta) 
11" X 26" 
8-½"x11" 
11" X 16" 
11" X 16" 

I 
c-soH, 4H-100, (9.qo ppm) 
C-60HL, MH-100, (9.0 ppm) 
MH-100, PS-100 (10.8 ppm) 
MH-100, PS-100 (9.[' ppm) 
PFT-100 (standard) 
PFT-100 (Fourier) 
FX-60 
FX-60 (para only) 
11" x 17" (para onlr ) 
11 " X 17" 

HX-90, HFX-10 
12-½" X 29" 
WH-90 

. HX-270 

I 
R-20, R-20A I 
R-20B 
R-12, R-12A (6 rolls/box) 
R-24 (roll) (6 rolls/tjox) 
R-24A (rect.) ( 100 sh./box) 
R-22 (rect.) (100 sh j/box) 
R-32 (roll) (6 rolls/box) 
11" x 22" I 
11" x 19" I 
R-26 (rect.) (100 sh./box) 
R-24A (rect.l (100 ~h./box) 
R-22 (rect.) (100 sh f/box) 

I 
A-60, HA-100, A -56/60 

I 
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TYPE 

Cal. 
Cal. 
Cal. 
Cal. 
Cal. 
Cal. 
eal. 
Cal. 
Cal. 
Cal . 
Cal. 
Cal. 
Cal. 
Cal . 
Blank 
Blank 
Blank 
Blank 
Blank 

Cal. 
Cal. 
Cal. 
Cal.· 
Cal. 
Cal. 
Cal. 
Blank 
Blank 
Blank 

Cal. 
Blank 
Cal. 
Cal. 

Cal. 
Cal. 
Cal. 
Cal. 
Cal. 
Cal. 
Cal. 
Blank 
Blank 
Cal. 
Blank 
Blank 

Cal. 

II 
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I: 
II 
Ii 
Ii 

1-10 boxes 

$35.00 
35.00 
37.50 
35.00 
37.50 
37.50 
37.50 
28.00 
30.00 
14.40 
28.00 
20.00 
17.50 
20.00 
16.0P 
16.00 
10.00 
13.00 
13.00 

37.50 
37.50 
37.50 
37.50 
37,50 
37,50 
37.50 
19.00 
19.00 
15.00 

40.00 
17.00 
35.00 
40.00 

37.50 
37.50 
35.00 
35.00 

7.00 
8.00 

35.00 
15.00 
15.00 

7.00 
4.50 
4.50 

35.00 

PRICE PER BOX 

11-24 boxes 

$34.50 
34.50 
37.00 
34.50 
37.00 
37.00 
37.00 
27.50 
29.50 
13.80 
27.50 
19.50 
17.00 
19.50 
15.50 
15.50 
9.50 

12.50 
12.50 

37.00 
37.00 
37.00 
37.00 
37.00 
37.00 
37.00 
18.50 
18.50 
14.50 

39.50 
· 16.50 
34.50 
39.50 

37.00' 
37.00 
34.50 
34.50 

6.50 
7.50 

34.50 
14.50 
14.50 
6.80 
4.25 
4.25 

34.50 
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25-49 boxes 

$34.00 
34.00 
36.50 
34.00 
36.50 
36.50 
36.50 
27.00 
29.00 
13.80 
27.00 
19.00 
16.50 
19.00 
15.00 
15.00 
9.00 

12.00 
12.00 

36.50 
36.50 
36.50 
36.50 
36.50 
36.50 
36.50 
18.00 
18.00 
14.00 

-39.00 
16.00 
34.00 
39.00 

36.50 
36.50 
34.00 
34.00 

6.00 
7.00 

34.00 
14.00 
14.00 

6.60 
4.00 
4.00 

34.00 

50& over 

$33.50 
33.50 
36.00 
33.50 
36.00 
36.00 
36.00 
26.50 
28.50 
13.80 
26.50 
18.50 
16.00 
18.50 
14.50 
14.50 

8.50 
11.50 
11.50 

36.00 
36.00 
36.00 
36.00 
36.00 
36.00 
36.00 
17.50 
17.50 
13.50 

38.50 
15.50 
33.50 
38.50 

36.00 
36.00 
33.50 
33.50 

5.50 
6.50 

33.50 
13.50 
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6.40 
3.75 
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33.50 
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For those 
who expect 

• more 1n 
FTNMR 

Spectrometers 
.• .. it's JEOL 

·- ;;·-~; 

~~~ 

Low Cost ..:..... Routine 13C System 
The FX60 feature's: 

■ 13C/1H Dual Frequency 10, 5, 2mm V.T. 
Probes 

■ (LPCS) Light Pen Control System 

i i _ _ 
; 

■ Built-in Proton-HOMO/HETERO decoupler 
· ■ RF crystal filter detection system 
■ 12 bit AD/DA for increased dynamic range 
■ INTERNAL and EXTERNAL locking modes 
■ 8, 16 and 321< word data. collection 
■ Built-in Read/Write Cassette System 
■ 19F, 31 P, 15N extensions are available 

For FREE technical 
brochures, phone or write: 

dEDL 
Analytical Instruments, Inc . 

235 Birchwood Ave :, Cranford, NJ 07016 
201-272.:8820 



January ·6, 1976 

Professor B. L · Shapiro 
Department of, Chemistry 
Texas A & M University · 
College Station, Texas 778~3 
u. s . .A. 

TITLE: .Cholestetyl Ester . and Membrane Permeability. A 31 P LIS Study. 

Dea_r Barry: i . 

The addition of paramagnetic P:r3+ to preformed phospholipid vesi­
cles results in a downfield shift for the outside phosphorus nuclei, while 
the· phosphorus nuclei . on tlie inside of the closed vesicles remain un-. I . . 
affected. The permeability of model membrane systems with · incorporated · 
Vitami~ E~ phytol, phytanit acid, and palmitic acid to Pr3+ has been · · 
studied by opserving the r }te of disappearance of , the inside phosphorus 
resonance (1) after a suggestion by Bystrov (2). . -

-- - - - - I - - --
we have re~ently studied the effect of cholesteryl palmitate on 

the permeability of egg letithin bilayers using LIS 31P NMR. It was · found 
. • I . . 

tllat the incorporation of .5 mole % choles·teryl palmitate increases the :' 
permeability of phospholip1r.d bilayers by approximately 13 times. · In addi-'­
ti~:m, these mixed vesicles j are instantaneously permeable to _ EDTA. This 
is . in direct contrast to Pfre egg lecithin vesicles which are relatively 
,impermeable . to . this comple:x:ing agent. · · 

. In the acc~mpanyil g figure, the . upper trace represents the spec- . 
. . • . • I • . ·• • • 

trum of a 3 ·m1 sample of the mixed vesicles immediately after the addition 
of 150 µR. of 0.1 M Pr3+. :The middle trace is of the same sample after . 
3044 minutes shmrlng the p;rogressive dlsappearance of the upfield "inside" 

. resonance. The 1ower tra~e represents the spectrum immediately after t _he 
add,ition of . 300 µR. of O .1 /M EDTA • . . EDTA complexes not only with the Pr3+ 
on · the outs.ide of the closed, vesicles, but also is able to traverse the 
membrane to complex ·with tilie i'inside" Pr3+ resulting in a single upfield 
peak~ Subsequent additiot), of a 500 µR. aliquot of Pr3+ again restilts in 
two 31P resoriance_s with the relative · areas of _these resonances identical 

I . . . . 
to that given by the upper trace, conf:lrming that this phenomenon is not 
due to vesicle rupture. l ·· · 

A complete discussion of our :results will form the basis of a 
forthcoming pubiication. 

Sincerely, 

--- -..... 

-_b~ J-r~:_✓-
R. J . . Cushley 

· Associate Professor 
B. J. Fo.rrest 



1. R. J. Cushley and B. J. Forrest, Can. J. Chem., .22_, 000 (1977). 

2. L.I. Barsukov, A.M. Parfen'eva, A.V. Victorov, Yu E. Shapiro, V.F. 
Bystrov and L.D. Bergelson, Biofizika, 19, 456 (1974). 

3lp spectrum of 10% w/v egg lecithin vesicles 
containing 5 mole % cholesteryl palmitate 
after addition of Pr3+. Time =:: 7 minutes. 

· Sample after 3044 minutes. 

Sample immediately following EDTA addition. 
Time = 3103 minutes after Pr3+ addition . . 

12· ppm 
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NANTES~ le 13.12.76 

Professor B.L. SHAPIRO 

TEXAS A •. &_ M. UNIVERSITY . 

College Station 

TEXAS 77843 

-PSEUDO-DYNAMIC · 15N SPECTROSCOPY 

Dear· Barry, · 

. We have founcl that natural abundance 
15

N spect.roscoJ>y may 

provide a gciod, ·simple alterna·t kve to conventional DNMR methods · for evaluating the 

activation energy Ea of C-N ro1tational processes (l ) . 

Providing tnat : i) - the cr framework of th~nitrog~n atom of a 

_N-C .fr~gment remains unmodifiJ d in the . series of compounds under · invesdgation, 

ii) .? ~he excited . state lev~ /~ do ·not · ~{gnificantly change; a good correlation 

b h . .E .d .r15N . ·1 b d etween t e a · an u va ues can . e compute_ • 

For example the conjugated N ,N-dimethylderivat.ives obey the· 

. relationship. 'I . . 
. -1 15 -
Ea(kcal-m.ole ) = 80 + 0.217 o N(ppm/N0

3
). 

This correJ tion· has been aj,plie<\ to the pre<\fotion of Ea v.alUes , . . . I . . . . . .. , 
in compounds for which conventional .DNMR .~ethods are unappl_i_ ca_ble or dubious 

·1 

a) . - fortuitous equivalEmce of diastereotopic nuclei {
1
H_, ·. 13c) 

b) C-N ro·tation masked by i h termolecula:i: proces~es 
' .. · L 1 · - · ·. · -1 

. c) - very high (> 25 kcal-mole ) or very low (< 7 kcal-mole ) activation energies. 
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Thus, it is difficult ~o estimate the barrier of C-N rotation 

in ·the adduct between (CH3) 2N-CO-N(CH3) 2 . and SbC15 since an intermolecular 

exchange of ligands precludes the measurement of barriers(2
) · · 

15 . . 
N spectroscopy gives the following results 

15 . - -I o N (adduct)= ~304.8 ppm/NOj and Ea= 13.9 kcal-mole (case b). 

Very high Ea values may be anticipated for Mannich-type iminium salts 
+ -(CH3) 

2
N = CH

2 
, B , but the symmetry of the molecule prohibits any DNMR study. We 

-I have measured a Ea value of 46.3 kcal-mole , which agrees with ab initio calcula-

tions(3). 

The case of . the simple enamine (CH3}
2

N-CH=CH-CH3 is also 
. . . d . k . . h I H I 3c 1.ntetest1.ng to cons1. er since no pea separation occurs 1.n t e or spectrum 

down to 140 K, and since the barrier is expected to be very low . The nitrogen 

chemical shift is -349.3 ppm/No; and the corresponding activation energy 
. -I 

Ea= 4.2 kcal-mole (case c). 

Finally, the problem of the rotational barrier in tetramethyl­

ure·a can be discussed. The two methyles of a (CH3) TN group are isochronous in the 

whole accessible temperature range in both 1H and 3c spectroscopies. However the 
15 . - - -I 

N signal at -315.3 ppm/N03 leads to a Ea value of 11.6 kcal mole . This beha-

viour suggests a fortuitous equivalence of the signals.(caie a). 

I) G.J. MARTIN, J.P. GOUESNARD, 

J. Amer. Chem . . Soc. in press 

G.J. MARTIN 

fuul., 
J. DORIE, Cl. RABILLER and M;L. MARTIN 

2) G. OLOFSSON, P. STUBS, _L DRAKENBERG and S. FORSEN 
. . 

Tetrahedron'}]_, 4583 (1971) 

3) P.A. KOLLMAN, W.F. TRAGER, S. ROTHENBERG and J.E. WILLIAMS 

J. Amer. Chem. Soc.22_, 458 (1973). 
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I 
TEXAS J A&M UNIVERSITY 

I 
i 
I 

. ·1 ' 

Department of 
CHEMISTRY I 

I . I 

1. 

· Dr. Bernard L! ·ihapiro 
Department:ofr Chemistry . 
Texas: ·A&M Un.iyersity · _ . . . 

. College Station, Texas 77843 

C0LLEGE OF SCIENCE 
coJLEGE STATION, TEXA"S 77843 

1 . . 

.October 8, 1976 

. _i , I . . 

Title:- Concentration Dependence of 13C Chemical Sh i fts of Methyl Cholate in CDCl 3 I . 

Dear Barry, . . . 

In· o~r p~eliminary investigat·ons of bile salt systems, unusually large rate 
enhancements ·t up to 10 ·million-foHi) have been>exhibfted fo·r the re.actions of a 
variety of or1ganic "substrates". J ansequentlY, we have initiated investigations of 
the properties of these bile salt systems and of the interactions responsible for 
the remarkabl ~ catalyses. ·In ordel~ to elucidate the structure _and nature of the 
bile salt aggregate,. we have begun a study of these systems using 13c nmr spectro­
scopy. · Expe~iments on methyl cholate (l) in CDC1 3 .revealed that the 13Cchemical 
sh.ifts of . this compound were sensi 1tive to its concentration. ·· 

· .. . ·1: . .. . 

. - ' ' 

H _ 

1 

. , 

. As the -tontentration of methyl ·cholate is increased the ch~mt~al s~ifts move upfield. 
Additionally; plots of chemical shift$ . versus concentration for a number of carbons 
show ~iscontinu1ties·_in the vicin~ty of 0.3 Mand indicilte that '!1ethyl · ch?late s~lf­
assoc1 ates· fonm ng b1 layered or reversed . type .aggregates. A typ1!=a l chem, cal sh, ft 

. _(the 'example is ·. for C-il)versus.rribthyl cholate concentration plot is given in the ---, 
accompanying figure. · · · · \____, · 
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l~e have also carried out solubilization and interaction studies of "substrates" 
(e.g.~, p-nitrophenyl sulfate, p-nitrophenyl phosphate, .and 2,4,6-~rinitro-N-t-butyl­
benzamide) in sddium cholate/DMSO-d6 systems using 1H nmr spectroscopy. The results 

.suggest strong hydrogen-bonding between the "substrate" and the hydroxyl groups of 
the aggregated sodium cholate "catalyst" as well as other interactions between the 
two entities and with the solvent DMSO-d 6 • 

Sincerely yours, 

:~L/fc e .. :./ 
Eleanor J. Fendler 

c-·, Lr~-- ~- ._ . 
. _ .. > 1 -C-l ,' ... L / L 

Steven N. Rosenthal 

17.2 

17.1 

13 17.0 i:i. -
i:i. 

'O 0 

16.9 -

16.8 -t------~-------,,---------,------=----,--------r 

0 0.2 0.4 0.6 0.8 1.0 

[Methyl Chelate], M 
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Professor Bernard L. Shapiro 
Department of Chemistry 
Te~as A and M Univ~rsity 
College Station, Texas 77843 

Dear Barry: 

January 19, 1977 . 

13c Additivity Parame
1
ters for Aliphatic Ketones and 

the Microstructure of Ethylene-Carbon Monoxide Copolymers 

. Recently w.e hav~. been studying the microstructure of . 
· ethylene-carbon monoxide (IE/CO) copolymers by 1H and 1~c nmr. To · 
aid in assigning the 13c spectra we have derived additivity factors . I . . . . 
from data in the literatur.e and from some spectra of our own, for 
a . total · of 17 aliphatic ·. kdtones. . Starting from . the · l3c chemic.al 
shifts of the _alkanes containing the same carbon skeletons asthe 

•ketones, five additivity ~arameters were required. These are given 
in Ta_ble I and they reproduce the _13c chemical shifts of the 17 · 
ketones with a standard dJviation of about 0.3 ppm. 

E/CO copolymers consist mainly of linear structure·s of the 
form -EmCOEnCOEP- where n f m and p ~re . integers· ~ 1~ Both the ~Hand 
13c spectra have been analysed to give the compositions of the co-

.· polymers and the percenta~e of the ethylene which is present in 1,4-
• . . . I 

dione, i.e., -COECO- structures. . . . I 
A ~odel in which the ethylenes are ·distributed randomly 

. . J . • 

between the CO units, no two co units being adjacent, gives for the 
1,4-dione content: · . · I. . . . . . . ·. 

2 2 
· 

%[1,4~dione] = 100 (%CO) /(%E) · 

This . expression is in qui/' e good agreement with our nmr data. 

~ Sincerely, 
yel-\·Je, W. Ov~ H.H.1-/. /~ . · 7. x.w. /~ . I . . . 

Derick w. Ovenall Harvey H~ Hoehn Tfng Kai Wu (1) .. 

dew - 7 

PlastiC Pr6ducts ank Res~nS• Department, Du Pont Experimental Sta. 
e·ETTER THINGS FOR BETTER LIVING .•. THROUGH (;HEMISTRY . f . . . .. 
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13 C Additivity Parameters . for Alj.phatic Kctoncs 

No. of 
-pa-rameter Observations 

C 11 . 

C' 6 

o f3 e i 
-c-c-co-c-c-

Mean 
Value 

15.7D 

11.68 

12.73 

-5, 65 

-4.10 

Standard 
Deviation Description 

,33 methyl in 2-one 

.05 methylene, methine or 
quaternary ~-shift in 
2-one 

. . 3h methylene, methine or 
quaternary 0-shift in 
3-one or above 

,34 r-shift for straight 
chaih methyl or methylene 

.50 ~-s~ift fbr methine, 
quaternary or branch 
methyl 

Table II 

Carbon~13 Chemical Shifts of Methylene Carbons 
in Ethylene-Carbon Monoxide Copolymers 

1 
Structure 

-COCH
2

CH
2

CH
2

CH
2 

~ . 

-COCH2 cH
2
co-

-cH2CH2CH2cH2CH2CH2-

-COCH2CH2CH2cH2 -

Carbon-13 Chemical. Shift 
.Predicted Observed 

L~2. 7 L~2 • 5 ~ 

37 .o 37 ,3. 

30~0 29.6 
24.3 . 23 .. 8 

1. The carbon of interest is und~rlined 

Triads 

COEE. 

COECO 

EEE 

COEE 
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. eefore you order 

a F6urier transform . acc~ss~ry · 

foi- your nmr spectrometer 

you should consult 

Transform Technology Inc: 

:The :~arne is ' new 
' ' ' 

!but the personnel have 

many years experience 

' ' :' in the · spectrostopy field. 

Write or call collect 

'to dis_cuss y~ur re.quirements~ · 

·Remember 
-this ad~ -

We rnn this ad jh ·mid-1972 when I six of us Consider some of our '.'firsts" in commercial 
formed Transform Technology Incorporated equipment: 

. -. ':ith the . help of Nicolet . Insfrurhentj· Corpora~ FIRST to employ a s·ingle sideband crystal filter 
hon. Now, less than four years late~· we have for improved signal-to-:-nciise ratio, 
over three dozen employees and are now a 
Nicolet . opetating division, known ! s Nicolet. FIRST to provide phase shifted rf pulses for · 
Technology Corporation. . I . , · .. _ · high resolution T2 stuq.ies, . ,, . 

What has happened since our first ad? Well, we FIRST to _t1se _Quadtature Phase Detection, 

don't mind tooting our horn by pointi~g out that FIRST to provide plots of relaxation recovery 
-·NTC has become established .as a leJder in the . · curves with data points, and 
_· development of FT NMR equipmeni We have · · · - ' · · · · 

- - - I _FIRS'.!' to develop a complete · software package 
.· developed, produced _and installed scores of FT . which includes . provision· for five . methods of 
accessor!es for ~se on instruments spch as the measuring T1· values an_d th_. ree . methods_ for T2 
XL~IOO, HR-220, T-60; R-12 and R-32.1n· fact, · · · · · · · I · values.- . ' . 
for over a year we have been the leaaer in_ U,S. 
sales of FT data systems. Now we're iorking on You can be sure that we are a~tively working on 

. becoming the lead_• er in overseas sales ___ ,as well_. . new ;,firsts." For exaµiple, we'll be demonstrat-
. iri.g a C

0

0n1plete Foui·ie~- Transform Mass Spectro­
Why the success story? We feel ifs . because rrieter:·veiy soon. TO repeat the closing statement 
we're . responsive fo customers' needs .. Being a · 
relatively small group of dedicated sduls w_e can from our original ad-"-write or call collect to dis-

cuss your requirements. · Maybe we can work 
. move quickly in:the development of equipment · . fogethei· to add another "first." 
' which utilizes the latest techniques: ' ., . ' 

. ~ - · NICOLET . -· 
. · • TECHNOLOGY 
· . . . CORPORATION 
145 East Dana Street 
Mountain View, California ··94041 

-. Phone: 415/969-20'76 . · . . 
(formerly _Transform . Technology _ Inc.) · 



. University of Waterloo 
December 10, 1976 . 

Professor Bernard L. Shapiro 
Dep~rtment of Chemistry 
Te:icas A&M University 

Dear Barry: 

l 
Waterloo, Ontario, Canada 
N2L 3Gl 

Faculty of Science 
Department of Chemistry 
519/885-1211 · 
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Thank you for the reminder. We thought it might be a good idea to take up a study of . 
. the velocity of orientation of lyomesophases in the magnetic field, one of many loose 

ends that we. have noticed in our "try it and see" experiments of the past.[Ph.D. Thesis 
of D.M. Chen, Waterioo, 1975.] Studies have been made by Geoffrey Luckhurst, John Lindon, 
Jim Emsley and D. Shaw (1) based on the so called Leslie equations (2) for the thermotropic 
liquid crystals . Looking t .o our NMR spectrometer, as out professor, we realised that . two 
basic problems were accessible (a) The orientation rate of .the mesophase directions in the 
field (b) The randomisation effect (somewhat similar to T2 in NMR) on the directors once 
oriented arid rotated out of the field .direction. We immediately verified for lyomesophases 
two effects described in the previous work for .thermotropic nematics (1, 2). 

Consider a lyomesophase of type I, which orients with the directors all in the field 
direction, as for all thermotropics. We have shown that some lyomesophase systems which 
are oriented and spinning in the appropriate magnet type, give residual simple line widths 
.at times down to 0.5 Hz. even if removed a great deai from the centre of the spectrum. This 
indicates a really homogeneous alignment of directions in the bulk of the mesophase. It 

. is evident, however~ that for . a simple dipole-dipole on nuclear ·quadruple doublet any 
error in the exact alignment of all directors in the mesophase becomes magnified at 45° 
where . the derivative with respect to angle Q of ½(3Cos 2Q~l) becomes a maximum. The 

~ contribution of error in exact alignment to the line width is;-

[1] 

where n is the angle between the centre of the dir~ctor distribution and the static applied 
magnetic field: · we have verified this and shown that at Q ,; 0° the line width is determined 
only by natural relaxation and magnet inhomogeneity . .. b,Q is a parameter describing the 
distribution of director angles. · · 

We have also in static experiments veri.fied the express.ion; -

. Ln(tan Q) = kt 

for n < 45°C where k is a velocity constant. (1 3). 

[2] 

It . appears that so far ·the iyotropic. and thermotropic liquid .crystals are magnetohydro 
dynamically similar in their behaviour. That's . all for now. · With kind regards. 

L.W. Reeves 

References: 

. /? · ~ - -- · · _· . ' "' 

~ ~"7__.......,,..__,,~··;.-. .-,,c::J 

F. Fujiwara 

1. J.W. Emsley, J.C. Lindon, G.R. Luckhurst and D. Shaw, Chemical Physics Letters 
1~ 345 (1973). . 

2. ~M. Leslie, G.R. Luckhurst and M.J. Smith, Chemical Physics Letters 13 368 (1~72). 
3. P.G. de Gennes, "The Physics of Liquid Crystals" Chapter 5., Oxford University Press 

(1974}. 

LWR/sed 
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~eter L. Pauson 
Freeland Profes_sor of ~hemistry 

University - / epartment of Pure and Applied ·Chemistry 

Thomas Graham Build_ing, · o·f Strathclyde 295 Cathedral Street. .Glasgow G1 1XL Tel : 041-5524400 

. . 
21st January, 1977. 

Professor B. L. Shapiro ,, 
·Texas ·A and M University, 
College. of Spience, 
College Station, 
Texas 77843. 
U.S.A. 

Dear Barry, 

· Fluxional Manganese .· Hydride Complexes 

,Some recent wo/rk of the . organometallic group has 
produced interesting n.m.r. results. 

. . 

Prolonged LAH treatmerit of ·cyclohexa.dienyl 
manganese tricarbonyl ~I) _has yielded a compound which can 
best be formulated as ~II). The n.m.r. spectrum in C 7 D8 J. 

a( - _30° is consistent . with thiS! structure (see table) · but . 
as -the temperature is :Jaised, firstly the peaks due to 
H1 , · H 2 and H 2 , coalesc J at 35 °, then at 45 ° the peaks due · 
to H3 , H~ i - and H 4 , merge and finally above 85 ° a s:ingle ·· 

_ ·peak. due ll1 to H4 resuf ts. The endo proton H ~ and the _ 
hydride: protons I_I:s,. HB ~ form a se~ate pool simul t8;Jleously 
coalescing but distinct from the first . group. 

. - . I - . 
__ This fltixiona.1 behaviour can be rationalized by 

:invoking an intermediat e structure (III). : That the . ·two -_­
groups of .protons - separately become equivalent is confirmed 

- - - . . . I - . . 
by the variable temperature study of deuterium labelled 
deri va ti ves in which Of lY one pro}on i:s vresent :in the 'top pool 
or two ·protons .are present in -the bottom pool. No exchange 
occurs between the two l-i:iools. These deuterated derivatives 
should also .be amenable to spectral simulation. 

Yours ·sincerely, 

P. L. · Pauson · G. A~ Munro P. Bladon 

I 
'-._... 



~ 

Mn -H 
/j" oc co co 

(I) (II) (III) 

• .. 
Note - these may be up to J ster.eoisomers of II due to 

·H1 . 

H2 
Hj 

H4 

HA 

. HB 

·--
different arrangements : of .li_gands round the 

octahedral Mn 

Spectra of . II 

6 at -Joo Sat 110° 

4.47 t 5.5 Hz 
-~ 

4.01 dt 5.5, J.4 Hz 

l -0.88 dm .· 15 .6_ Hz 

-0.0.5 m 

' { 

2.5 

o .. 17 m ) 

.:..6 .17 broad ~ -

-3.9 
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GROUPE .D'ETUDE DE 

RESONANCE MAGNETIQUE 

I Professor B.L. SHAPIRO 
TEXAS A. & M • . UNIVERSITY 
College Station 

GERM · TEXAS 77843 

Dear ARRY, 

· · · · · · NHR g,rc:iups flourish · in countries which are active in 
t~.e field. of niagne~ic ·1resonance ·applications. These countries are prima­
n.ly English-speaking and French-speakers are unfortunately somewhat . 
handicapped for this ~eason. Some French-speaking chemists are, at the 
moment, t:ying. to set iup a. NMR discussion group - · the GE~. The first . . 
GERM ,nieeting will he -held in VICHY .on the 16, 17, 18 april 1977 and will . . I . . . . . . 

. . be devoted to some aspects of Molecular Dynamics in relation with Nuclear 
:Magnetic Resonance. Fdndamental aspects of •-this subj ec:t will be treated. 

. . I • • _· . • . . . . . . . • 
Plenary lectures and discussion panels will take place on the following 
to~ics · : / · . . I . 
- Dynamic processes and time sc_ale in molecular physics NMR 

. . . . . I 
Relaxation mechanisms in NMR ·; experiment_al determinations of T 

1
, T2 

and T 1f 
- Mathematical models for molecular dynamic studies 

. . 

- Molecular motie>ns . in liquids ; relation between relaxation and molecular 
motion . · · · . · • [ . · · . · . . > . . · 

Ex~ples of applicahions . (simple molecules' par.amagnetic species' 
C · • 1· · ' 

biological molecules). : 
. . I , . 

Ch • • BREVARD . (Wissembourg), J.J. DEL:i?UECH (Nancy), J. KINTZINGER (Strasbourg), 
J. REISSE (Bruxelles) l, · J.B. ROBERT(Grenoble), P . • SICXOV (Nice}, F. WEHRLI . 

. (Zurich) and K. WtlTRICH' (Zurich) have agreed to give lectures or conduct 
discus-sions. I · . _ · . 

Yours very sincerely.-. 

· Th~ _o~gariization connnittee 

P • . GRANGER 
(Rauen) · 

_ G.J. MARTIN 
(Nantes) · · 

F. METH.AS 
(Pau) -

B. ROQUES 
(Paris) 

_.- - .... 



·.r,, E, R, M, 

Groupe d'E~ude de 

Reson~nce Magnetique 

Mon Cher Collegue, 

le 8 Novembre 1976 

Un grand nombre de chetcheurs utilisant les techniques de resonance 
magnetique eri France ~t clans les pays de langue fran~aise et appar­
tenant a differeriis se~teu~s d'acti~ite (~himie; chimie-physique, 
biochimie .... etc ... ) se sont · inguietes dti manque de coordination et 
de rencontres ~ntre les diff6rents titilisateurs. 

. . . .. 
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Atant ress~nti ia nicessite de constituer un groupe d'etude en reso­
nance magnetiquecomme il en existe dejii dans la plupart des pays voi­
sins, nous proposons,MARTiN (Nantes), BREVARD (Bruker), DELPUECH {Nancy), 
GRA.~GER (Rouen) , . METRAS (Pau), RE.ISSE (Bruxelles), RO~ERT (CEN Grenoble) 
et ROQUES (PARIS V), la constitution d'un telgroupe dorit les buts 
sera.ient : 

. . . 

~ d'assurer une refl exion su~ le deve l oppement des methodes et t e~h­
vd ques de r>esonanC ('; Pt ·,,, ,fs app l i cations, 

- :le .contribuer> .1 r>enforeer l. es -Uens e t Zes echanges .entr>e 7. es uti ?i­
sateur>s (diffus1:.._ ,r: ae 1 1 1'.nfoPmatiori, aide · aux r>encontres ... e t c ... : , 

- 1.'e Za:r1gir en co i ~aboration avea des chercheurs d 'au t res d.isd ; ', .,,;(=? 
l e champ d'appl?:cation des techni ques de r>esonance, 

- C.. 1 organiser annue llement une i>encontre . de travai l avec ;jon_i-,,h,en,.:t?-8, 
iiscustri,ms ... etc ... 

·Dans ce but, nous suggerons. l .a creation d'.une structure pennanente sous 
la responsabilite ~•une equipe renouvelabl~. 

Pour cette annee, nous proposons une reunion qui se tiendrait a VICHY 
du 16 au 18 avril · inclus et dont le theme general serait : 

"RMN ET. DYNAMIQl!E MOLECULAIRE DA,~S iES LIQUIDES;,. 

C~s . trois journees comprendraient des exposes ~eneraux av~c ~nalyses de 
_resultats . experimentaux c1insi que deux · tables ronde~ de discussions . 



A titre d I information, Iles themes developpes . par les dif ferents con­
ferencier.s pourraient t re 

- Processus dynamique elt echelle de te7?1pS en physique inolecuZai rie -. . 
· ( cas particu lier de la RMN J. •. 

Mecanismes de · Pe laxatlion en RMN. . 

- Mesu_res experiimentale!s des dif_fi rents temps de . rela::cation . 
. _ • . . ! . . 

- Rappel des elements Jathematiques rzeces~airesen dyncimique moleculaire. 

Mouvements rrioleculai es dans . Les . liquides. 

Re lat ion entr>e re la::cation e~ mouvements mo lecu laires • 
. ·. . . . ! . . . . . ' . . .. · . _· . .. 

Exemple? d!applicatiqns . (dynamique, de molefcul~s simples, ,d'espJces 
paramagnetiquf3s et de molecules piologiqr.ies) ;_ • . 

. . . . 1 - . . .. ., .. 
Pour desraisons materielles, le nombredes part1c1pants est limite a 

. 40 . . Le prix de ia jouriliee (diambre individuelie, trois .r.epas, boissons 
comprises~ . taxes foclukes) est de 150 F~, soit: 450 F. po~r le·s . trois 
jours ~revus .· ·- ·• _· ·. · . I · · · · · 
Les persorines interessees par la reunion de VICHY sont pd.ees cie _repondre ·. 
avant i le ·· 31 oicemb.re a 

G. MARTIN .. 
Chimie Organique Physique 

. . I . 

UNIVERSITE DE NANTES . 
U.E.~. de Ch~mie 
38, ~~~levar~ Mi~helet · 
B. P. 1044 - ~4000 NANTES. 

,: Les persorme~ ou labo1 toir.es . interesses I)ar : le c:E.R;M. mais ne pouvant 
participer· cette anneel_ i ·1a : reunion Sortt pries de ·se . fafre coimaitre 

afin de fac::i.lh°er ies /contac~s. _ futurs. , ·. . . . · , . 

Notis esperons . que riot tje initiative recueillera -1' echo le plus _ large afin 

~~e g:::;:. reunion peT tte de predse; et d' mkhi r les object ifs de 

Nou·s vous prions, chel Collegue, d I agr~er 1' expression de nos sentiments 
les meille~rs . . · j 

· -~o~i te d 'Or:g~nisadon 

HARTIN . (Nantes) 
GRANGER (Rauen) 
METRAs· (Pau) . . 
ROQUES (PARIS V) . _ 

L 

,.... -·..._ 
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rnm ~~~rn ~~TITI rn~ rnrnmrn~rnrnrn 
Bradford West Yorkshire BD7 1DP · England 
Telephone Bradford 33466 (STD Code 0274) 

Telex 51309 University Brad 

_School of Studies in Chemistry 

4th January, 1977. 

Professor Bernard L. Shapiro, 
TAMU NMR Newsietter, Dept. of Chemistry, · 
College of Science, Texas A.&: M. University, 
College Station, · 
TEXAS 77843, U .s_.A. 

Dear Dr Shapiro, 

4 

SHIFTS IN 220 MHz1H SPECTRA OF FLUORENE-9-0NE; SULPHUR-CONTAINING AMINO ACIDS 

220 MHz 1H NMR spectra of fluorene-9-one (I) in cs2 and CDC13 solutions 
recorded over the temperature range 228-323K have been analysed by J.A.G.D. 
with the aid of the LAOCOON prog:ram. · . In the (ABMX) 2 spin system, A = H4 = 
7~53,_B =_H3 =7.49, M = H2 = 7-3J} X = H1 _=_7.67 p:em (shifts at infinite 
dilution in CDCl3). Thus \ 1),4...., _, 3 '>a2 and i 3~~4lb~34 = 7.5Hz; the 
t .~ree 3.:4m orthocoupling constants are similar, as are the corresponding C..;.C 
bond lengths in the crystal structure of I. In CS2 solution, °'1 _is the least 
concentration-dependent, while in CDC13 solution ~4 shows the biggest concen.;. 
tra_tion dependence; the shift of CHCl3 from TMS is independent of concentration. 

Eu(fod)3 induces an a11preciabiy bigger shift in H1 of . I than in the other 
protons, presumably because complexing involves the carbonyl . group; · induced 
shifts .are in the same sequence, H1>)H,1;>H3)H2~ as when the solvent is changed 
from CS2 fo CDCl3 • . · Application of · the lanthanide-induced shifts' and . the 
crystal-structure atomic co-o:i;-dinates of I (planar) tothe LISCA stereochemistry 
program led to a geometry (agreement, R = 1 .4r6 between experimental shifts 

. calculated as dipole~indU:ced)with the metal below the . (extended) plane of I. 
An. analogous . treatment of the solvent shifts could imply preferential location 
of CDC1

3 
along .the. C = 0 axis. . 

. . . . . 

·· Further details of rotamer popula tioris in ami~o acids ( TAMUNMR Newsletter 
198-21 (March, 1975) are given iri B.J. Dale and D.W. Jones, Schriftenreihe · . 
Deutsches Wollforschu.ngsinstitut an d'er Technischen Hochschule Aachen,£, 
287 (1976) arid J. Chem. Soc., Perkin II 1190 {1976). .. . 

Yours sincerely, 

fl~~- -
J.A.G. Drake ·_· D.W. Jones H. Pakdel 
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monTEDISDn 

Prof. B •. L. Shapiro 
Department of Chemistry 
Texas A.&M. University 
College Station TX 77843 
U.S.Ao 

UlVISIOh!E PE·r:~.C.iLCH l ?\:!/(..~. 
CEMTRO HICEHC!-i[ BOLLAE 
VIA S. PIUHO 50 
20021 BOLLAIE (r\li !Al-iC• 1 

CASELLA POS1ALE 80 
nur-orm co21 3501:!0i/2/ 3/ 4/ , 
THEX 3,,379 rv10t,in::r.-1!': 

. DAI.A 21.12.1976 

VS . P.!F . 

NS RIF . 

Title: Stereoisomers of 2.6-decalindicarboxylic acid. 

·. Dear Prof. Shapiro, 
. . . I . 

Our Bruker WH/90 arrived about two months · ago and 
we have been concef ned aith 13c and 1H runs as fast as . . . I . . 

·possible. We are well satisfied of the spectra and a_ lso 
. I 

of the performances of the instrument: we currently 
obtain S/N = 150/1 j for the standard 10 Dim 13c sample. · 
As appl~cation of f3C n.m.r. we wish to report some 
preliminary resultf on the_ steroisomers of the 2 ,6-deca­
lindicai:-boxylic acid, a problem which remained unsolved 
by 1H n.m.r. The ~roduct is obtained by hydrQgenation 
of -the correspondi:tig naphtalene dicarboxylic acid. The 
r .eaction product shows a melting range of 216°C+228°C i~ 
agree~ent · to •· the fkct that ·. it is a mixture · of stereo~ ·. 
isomers. Keeping . sbmewhile the substance at high tempera­
ture (250°C+300°c) j the resulting product _shows a b ,ig . 
change in the melting point. The 1 3c n.m.r. spectra of 
samples obtained a ~ increasing times at 250°C let us . 
establish the . presr nce ·. of. at least .four stereo~some~s 
A, Bl c, D whose r

1

elative abundances change with time. 
The 3c chemical shifts and .the initial and.final abundan 
ces after 5 hours ~t 250°C, are reported in the following­
table: 



.· Isomer 

A 

B 

C 

D 

fl. fflOnTEOISDn 
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Initial Final 
13c concentr. concentr. chem. shifts · ( ref. T M s ) 

% % 

7 83 37.1; 34.35; 34.1; 28.85; 24.5; 

58 · 2 42.9; 33.7; 30_.5; 27.7; 23.0; 

7 12 42.4; 40. 7 ; . 35.35;31.9; 28. 5; . 

29 3 41.5; 38.5; 34.1; · 31.2; 28.9; 

28.3; 27. 3; · 27.3; 23.35; 22.5 

We can expect that 2.6-decalindicarboxylic acid has three 
couples of cis interconverting conformational isomers and 
three trans isomers which cannot interconvert. Considering 
the _13c .chemical shifts of cis and trans decai}~' and the 
substituent effects of the COOH, COOMe groups , one should 
conclude that the isomers A, B., Dare probably cis and the 
isomer C is probably trans. 
But this conclusion is not in agreement with what can _be 
derived considering the possible _steric interactions in the 
isomers: butane-gauche, 1 1 3 diaxyal, ...... On these bases 
one can . expect that the most stable stereoisomer should -be 
the trans one with both carboxylic group equatorial2 ). 
Further ·work is in progress to completely clarify the 
situation. 

Sin~~el~ 
E. '7~a'ri-foro . . . 

1·) N .K. Wilson and I .• B~ · Stother-s in "Topics in Stereochemi­
siry" vol. 8, pag. 26i Edited ,by E.L. Eliel and N.L. 
Allinger, . John Wiley and Sons N ~ Y., 197 4 

2) . A.W~ \veitkamp in ilAdvances in Catalysis" Vol. 18., 
Edited by-D~D. Eley, H. Pines and P.B. Weisr, Academic 
Pr~ss, N.Y., ·1968 . 
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. . I -
. LILLY RESEi RCH LABORATORIES 

- ·. DIVl~ION Of" ELI LILLY AND COMPANY • INDIANAPOLIS, INDIANA 4e2oe • TELEPHONE (317) e3e-2211 

. - . . I . . 
· · · - _· ·· January 12, 197~ · · · 

Pro£essor B. L. Shapiro 
Department of Chemistry 
Texas A&M University . 
College Station, Texas 71843 

Dear :Professor Shapiro: 

Use of lsN ·nni.r and GONGEN in Structure Elucidation ·--- - -- --
. . . - - - I . - . . -

Among our most enjoyable tasks here at the Lilly Research Labora­
tories are the very chal] enging structure elucidation problems 
brought to us by the iso] ation chemists. Of course, any new • . 
method which aids - or exp~dites ·this work is of particular 
interest to us. · We would like to share one example in which 
1 sN :r:unr s~ectroscopy . and .,a computer progr~ n~ed CONGEN 
provideq important help l!n -structure elucidation. - . 

On chemical ·and chrom~toJ raphic evidence,· one of the : fermentation 
products isolated by Dr. D. H. Berg1 was believed to be a dithio-

-diketopiperazine. After · extensive spectroscopic·· examination of 
- this compound and one of its degradation products, we proposed . 
structure 1. · · 

'• . ,.,,,,,_ 

'.HO 

Cl 

.. 1 
,_. 

This structure includes an N-0 bond which some of our chemists - . - - - - I . - -
found unlikely. To supp~_rt our proposed structure, we measured 
the 1 sN nmr spectrum whi <h:ti showed two resonances: - . a · relatively 
strong resonance at82.5 1ppm (downfie~d £rom ext. _NH4~l) and a 
weaker peak at 164.5 ppm. The approximately B0~ppm difference 
observed here ·corresponds reasonably well with the chemical 
shift differences observEkd in the following model compounds: . - . . I - -

. ,•-· 

1D. H~ Berg, R. P. Massin~ , M. M~ Hoehn, L • . D •. Boeck, L • . L. 
Huck_ste'p, N. De La Higuet a, and .N. Neuss:- Fifteenth I:nterscience L -· 

.· Conference _ on .Antimicrobial · Agents and ·chemotherapy, Washington, 
D.C~, 1975; Abstract .No. 429. · 
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Professor B.· L. Shapiro Januaiy 12, 1977 

© © 
NH4 CH30-NH3 

o.o ppm 82.6 ppm 

91~3 ppm 

CH,CO~:r . 
· H 

. 167 .1 ppm 

While structure 1 was consistent with all the 1 H and 15 N nmr data, 
some of the 1 3 C chemical shifts seemed unusual. We therefore 
decided to seek an alternative structure which would better fit 
these data, . using . the. program CONGEN written by Ray Carhart and 
co-workers Lil.• ~- -~--~-, ,!JJ_, 5755 (1975)] •· CONGEN assembles 
inferred partial struciures in all possible ways, utilizing user­
supplied constraints. to eliminate undesired strtictural features. 
In the present case, ·we were surprised to find that there were 12 
structures consistent . with the data supplied .to the computer. 
Visual inspection of t _hese structures suggested further experi­
ments; arid after a little more work, including some nice mass 
spectrometry by JohnOccolowitz, 9 . of these structures were 
excluded. The remaining alternatives 2, 3, and 4 all fit the 
13 C data better than 1, and structure 4 appears to fit it best. 
We hope to confirm thTs choice in continuing experiments. 

Cl 

2 

. CH30'\ O . 
HO 

,.,.._. 
. n-..._._ S 

Cl 

HO 4 -
Siricerely, 

LILLY RESEARCH LABORATORIES 

Doug las E'. Dorman, 
Physical. Chemistry 

· DED/JWP:vr · 

Ph,D., ~n 
Res~arch 

H 

0 

W. Paschal 

o'- A 
s-Y-s}t 

0 

H 
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Eidgenossische Technische Hochschule Zurich 

Laboratorium fur Organische Chemie 

Dear Professor Shapiro, 

CH-8006 Zurich, 

Universitatstrasse 16 
Tel. (01) 32 6211 

January 20th, 1977 

Professor B. L. Shapi-ro 
Department of -Chemistry 
Texas A&~ Unive~sity 
College Station, Texas 77843 

U. S. A. 

; . I . 
. _ We have developed . f conversational pr·ogram for the 

_ ~stimation o.f 13c-,-NMR/ chemical shifts· by simpJe -addi-:- -· 

tivity rules1 ). The program runs on a: Bruker BNC 28 · 

minicomputer with 8 K memory. The current version is 

- limited · to aliphatic ,carbon atoms in acyclic , compounds 

with various function/al groups. -

- -I 
To enter a structure, the skeleton is first defined 

by connecting chains jccommand K). All atoms are assumed 

to be carbons connected by single bonds. Then, the 

skeleton is modified by introducing _hetei:-oatoms (com­

mand H) and multiple bonds _(command B) 

The program then 1utputs the numbering scheme and 

.the linearized structure, followed by _ the estimated . I ·-
chemi.cal _ shift values. An example · is given in Figure 1. 

. . : . -· 

l,)E. Pr~tsch, J. T. ~1erc, J. Seibl, . W. Simo"n: Tabellen 

zur Strukturaufklaf ungorganischer _Verbindungen, 

Springer-Verlag, Berlin, Heidelberg, New York, 1976, 

p. C _lO. 
L -



Professor B. L. Shapiro 

Figure 1 

· c1JNMR ESTIMATION 

#K 1 ·8 
IK 9 9 -4 
II< 10 1t1 ·7 
IH O ·9 . 
#H 0 ·3 
#B 2 4 ·9 
#H N ·? 
# 

1 2 3 4 [ 9 ] ' 5 6 7 [ 10 J 8 

CH3-CH2-0~CO~CH2-CH2-N[-CH3J- CH3 

CALC SPECTRUM 

ATOM NR SHIFT 

1 13, 6 
2 59. 1 
5 "JJ. 5 
6 ~-, --_ ... . 7 
8 41. 2 

11:3 41. 2 

January 20th, 1977 

Th.e program has proved to be quite useful in practical 
. . . 

applications, even though the ·increnients used are not 

yet fully optimized. We are currently developing exten­

ded versions of the :program which. eventually will 

handle· cyciic compounds and multiply bonded carbons •. 

Also further optimization of the increments is planned. 

Yours Sincerely, 

. / /' 
. J_ <1(,,, c:-~ a )~~ 

l . , ·· 

/.,. ( 

J. T. Clerc H. Sommerc1uer 

PS: ·.· Piease credit this contribution to· the subscriptio~ 
of Prof. Simon.- • '1' 
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UNIVERSITY OF BRISTOL 

-Telephone Bristol 24161 (Ext . . 

SCHOOL OF CHEMISTRY 

CANTOCK'S CLOSE 

BRISTOL 

Professor Bernard L. Shapiro, · 
Depart~ent of Che~istry, 
Texas A & M University, 
College · Station, 
Texas 77 843, 

BSS ITS. 

U.S.A. 12th. January, 1977. 

Dear Professor Shapiro, 

Heteronuclear INDQR Spectra of some Tetrahedral 
I . 

. . Fluorophosphine Complexes .· 
. . I . . . . . . . 

. In ·contrast to the wealth of data on . the coupling between.the phosphorus 
· nuclei of mutually · cis or trans !phosphine ligands iri. square planar or octahedral 

transition metal complexes, the information on tetrahedral complexes is restricted 
to a few nickel complexes of fluorophosphinesl and in .no case has .the sign _been 
determined • . We have used 19F{3~p} INDOR spectroscopy to :dete~ine .the relative 
signs and assist in the analysis of the spectra of ,four tetrahedral fluotophosphine 
complexes. · The matrix elements land general features of an [AX] 4(Td) spin . system · 
with large J(AX) have been desct ibed by Lynden-Bell.2 The lines of the strong . · 

· doublet in the x(19F) spectrum Ilseparation · J(AX) + 3J(AX"')] a:rising from · . 
M(A) =±2 states were us.ed for the INDOR experiments • . There are qnly eighteen A 
tr~nsitioris (Table · 1) related td each of thes~ - a considerable r .eduction compared 
to t:tie total A _spectrum. Four df the A1 : transitions ·form a series, · · .· 
VA+ ½N + n{}[J(AA) +_J(XX)]--'J(~~)} where n is Oto 3 whilst the remaining four 
occu:r on the other side ·of VA wijth ~spacings of {½ [J(AA) + J(XX)] ·+ J(AX--)} ~­
Identification of· th_ese leads. td [J(AA) + J(XX)j ·and J(AX--) with .relative signs 
whilst (9) and (18) give the si~n and magnitude of J(XX). · · 

. I 

• . . _The figure . shows one h,a~f . of the directly obs~rved 31:i> F ~ t ·~ spectrum with 
the rel~vant halves of _the iNDO~ spectra obtained from the two strong 19F lines. 

_We did .µot obserye lines (4), °f), _ (13~ and (16~ w~ich are almost forbidden when 
J(AA)?->J(XX). · The parameters w7::re _refined by fitting spectra computed by LACX 
to the proton decoupled phosphor:us spectrum. · The results are given in Table 2. 

· The signs are . on the b_asis that 1,J(PF) is negative -. 1 

Yours sincerely, 

C. Crpcker R.J. · Goodfellow .. 

1. R.M. Lynden-Belt, J.F. Nixon a~d ll. Schmutzler, J.Chem.Soc.(A) . 1970, 565. 
2 • . R.M. Lynde_n,..Bell, Mal.Phys., 1968, . 15 ·, 523. 

· I·_. ---. .. 

::: 

= 



Table 1 

Transiti,ms of the A nuclei of an [AX] 4 (Td) spin system which are 
· related to the X line at (v . + ½N) (with approximations following 

from . J ~ being -large) • X 

1 

2 

3 

4 

5 

6 

7 

8 

9 

R = 

g _= 

mx Symmetry Approocimate Energy (+vA) 

2 Al ½N 

1 Al ½N -JAX,. +· PAA+ P:irJC 

1 T2 ½N -JAJ{"'' + ! (SJ - 3J -R) 
AA XX 

1 T2 . !N -J + AX' !(SJAA ·~ 3JXX + R) 

0 ~ !N -2JAX.,. + JAA + Jxx 

0 T . 
2 !N -2JAX.,. + l(6J · - J . - S) 

AA XX 

0 T2 ½N _-2J AX' + !(6J - J + s) 
AA XX 

-1 Al ½N -3JAX.,. + ½(3JAA + 3J ) 
. xx 

.-1 T2 ½N -:-3J AX' + ½(3J - J ) AA XX 

[ (JAA + Jxx) 
2 

+ B(J AA 3xx) 
2J ½' 

[(JAA + Jxx) ·+ S(JM "'.'" Jxx)] /R, .. 

S = [ (2JAA - JXX) 2 + 

h ;,; [2J AA -. J~] /S' . N 

. . 

Intensity 

4 

j 

· H9 + 3g) 

!(9 3g) 

2 

3(1 + h) 

3(1 - h) 

1 

3 

SJ 2] ! 
xx ' . 
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· Transitions 10 to 18 are obtai~1ed by reversing the signs · of ½N and. the 
· JAX, term.arid correspond to thereverse sign of mx: · The transitions related 
to ( "X - . ½N) . (l 'to .is:J are obtained by reversing the signs of the te!t'ms 
in JAA and JXX. Total intensity on this scale is 1024. 

Table 2 

oF op 
1 

JPF 
3 

3PF · 

2 . 
. ·Jpp 

4 3FF 

Ni(FPOC
6

H
4

0) 
4 14.0 · .-158.1 --1288 +29.2 +17.7 +5.8 

· Ni{FP(OPh) 
2

} 
4 29.9 -140.2 -1206 +34. 7 +21,7 · +5.1 

Pt(FPOC
6
H

4 
0) 

4 
13 .s · ..;.117 .4 -1359 +34.2 +100.7 +8.4 

Pt{FP{0Ph)
2

}
4 

22.5 -106.7 -1269 ' +40.3 +102.5 +7.8 

Shifts to high field of CFC1
3 

and H
3

Po
4 

respectively. 



INp()R, spectrum using ·. 
low frequency 1_9F line 

IND0R spectrum using .. 
high frequency l9p line 

( - .i 

', I 

· Low ~requency half of 
31

P spectrum o.f [Pt(FPOC6H40) 4] 

1 - --1- 1-'·IHI~--- 100 Hz 

( ~ r ··) 
,, ~' . ' ' 

N 
N ...... 
I· 

N 
CJ1 

., 

I 
. I 

I 

I 
/ 

i 

I 
I 

-I 

I 

( 

! 
i 
\ 
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ER 200 Compact 
0 Spectrometer 

A compact EP R system for routine measurements 
with research performance. 

• Built-in reference arm 

Push-button tuning 

• 3 Detection channels 

• 1st or 2nd Derivative Detection 
• Built-in LN 2 VT unit 

• He temp accessory 

• Double resonator accessory 

ER-420 Research Spectrometer 

I 

A modular system which can be tailored to your exact requirements for the most demanding applications. 

• Variable temperature operation fro!!)_ 1.9 ° K to 1200° K. 

• Rectangular, cylindrical, large access, optical transmission, 
dual sample and high temperature resonators. 

• Choice of magnet systems and power supplies. 

• Microwave systems for UHF, S-band, X-band and O-band. 
,/'\ _________________________________________ _ 

ER-10 Minispec 
A small analytical system with automated operation and high sensitivity at a price you can afford. 

Manning Park 
Billerica, Mass. 01821 
Phone 617-272-7527 

BRUKER INSTRUMENTS, INC. 
539 Beall Avenue ' 1801 Page Mill Road 5200 Dixie Road, Ste. 116 
Rockville, Maryland 20850 Palo Alto, Calif. 94304 Mississauga, Ontario, Canada L4W1 E4 
Phone 301-762-4440 Phone 415493-3173 Phone 416-625-2375 
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THE UNIVERSITY OF NEW ENGLAND 

Professor B.L. Shapiro, 
Department of Chemistry; 
Texas A&M University, 
COLLEGE STATION, 
Texas, 77843, U.S.A. 

Dear Professor Shapiro, 

ARMIDALE. N.S.W. 

Department of Organic Chemistry 
20th January, 1977 

Title: A Problem of Locks, Anti-Locks, and Pseudo-Locks 

221-27 

In Newsletter No. 212, p.37, I described preliminary experiments · 
on conversion of ·our HA60-IL spectrometer for pulse-modulated lock operation. To 
_retain the convenience of a singfe +SV supply together with compactness and 
versatility, we have more recently replaced the LM3~9 quad comparator with an 
LM311 (single) comparator, and SN74122 :(single) and SN74123 (dual} one-shots and, 
with -a few -external components, we can control independently the transmitter-, 
delay-, and receiver-pulse widths over wide ranges, and the threshold voltage 
(thence audio-phase) of the comparator. In the standard crossed-coil configuration 
of the V4333 probei· none of the_se is critical (we can even operate the receiver 
c.w.) ~nd:, with a 9F sample at 56.000 MHz (generated coherently from the 1 MHz 
output of our GR1164 synthesizer), the standard "lock-box" .circuits produce very 
-strong and effective locking signals over a range · of at least 20° on either side 
of the optimum RF reference-phase setting on the_ V4311 transmitter unit. 

. . . . . 

BUT-:- I now wish to use your pages to . describe and ask for possible 
solutions to .our present problem: in single-coil mode (using, naturally, the 
receiver coil), we have so far discovered no combination of pulse-widths and/or 
RF _ or audio phases that produces a field-frequency locking condition with the_ 

- standard HA60..:.IL circuits. As 1n crossed-coil mode, the major variable seems to be 
the RF reference phase but, where in crossed:...coil mode we can easily _select locking 
conditions, in single-coil mode we have been ·able to ·select only neutral (unlocked) 
or anti.;.Jocked condi:tions. By the latter term, I mean that the field is driven 
away rapidly (and by a large -amount) .from the resonant value. An RF phase shift 
of 180° causes rapid driving .of the field in the opposite direction, whereas either 
intermediate setting .(90° phase shift) produces an unlocked condition. In the anti-
locked condition, there is apparently a large DC output(whose source we have not 
discovered (divined?) from the audio-phase detector in the lock box; it is outside 
the range of the DC offset · adjustment provided, but the "driving" effect may be 
counteracted by a range of settings of the . slow-sweep unit to produce a pseudo­
locked condition. Sisyphus was condemned to rolling his stone uphill for eternity, 
but the mercury batteries .in the slow~sweep unit do not share his eternal life . . In 

· any case, we would prefer to- obtain (and hold) a genuine lock . 

. _Do any of your readers know the origin and solution of our problem 
and, if so, would they be prepared to write to me directly (and perhaps submit their 
answer as a Newsletter in case others ·have the _same problem). 

-~ Yours sincerely, 

- ,y ,,v1 K~, . ·,:, 
~. ~. ~I GGS .:)'t} 
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!I!(:!tJI 
TEXAS. CH RISTiAN ·UNIVERSITY 

fort Worth, Texas 76 l 2~ 
817~926-2461 

Dr. B. : t. · Shap{ro 
Department of ·Chemistry 

Department" of Che, nistry 

January 2i, 1977 

Texas A & M University 
College Station, Texas 77B43 

Dear Barry: 

An HA-100 + or -

-: Since the. arrival of our FT instrumentation · we have relegated 
our HA-100 to a standby poJition and for use on Fl9 and Bll. Recently, 
we found that one pole of the high impedance magnetic had shorted 
out to a '?ooling coil. · We !are now faced with five a_lternatives. . 
1. Junk 1 t tot.ally; 2. · Try to sell off V-4311' s, lock box, scope, . 
super stabilizer, C-13 . ( cwi unit, etc . . , to people for spare .parts; 
3. Pay an outsized repair lbill ·to replace the _pole; 4. Try to • 
find someone who could tell us how to repair it; or 5. Identify · · 
someone who would sell or give us a high impedance magnet o:i; a low 

. impedance magnet plus supply. · · 

• The iatter would .be , the most desirable course from :my . point 
of . vie.w, . and I would a _sk the NMR community if anyone could help us 
out. Persons ~ho might be interested in option 2 or could help via 
4 are also . asked to please step forward~ · 

Sincerely, 

· · .. /JiJP . 
. ,,f w. ~ . Sini th , 
(/ Chairman . . 

I 
\__,. 

;: 

, --- .. 
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UNIVERSITY 
. . 

.------· REGION NIAGARA _____ ,-----------~------, 

· Department of 
Chemistry 

Professor B. L. Shapiro, 
Department of Chemistry, 

. Texas A & M University, 
College Station, ·Texas 77843, . 
U.S.A. 

Dear Professor ·shapiro: 

416/ 684-7201 . 

January 26, -1977. 

· Glenridge Campus 
St. Catharines , 
Ontarii.> L2S 3A 1 
Canada 

Re: _WP-60 Quadrat1.1re Detection Retrofit 

-Your pink notice arri~ed just after:we had ciut two year old WP-60 
retrofitted by Bruker fo.r quadrature detection . . The conversion took a 
couple of days, but would be less for anyone with dua_l ADCs in their 
computer already. Except for a loose contact and a .power supply chip 
that required -replacement the retrofit went smocithly and without difficulty. 
It is certainly something that should be seriously considered by anyone with 
a WP or WH spectrometer, since especially for carbon-.l3 the instrument_ through­
put can be doubled. Unlike the single side band crystal filter method which · 
is normally set up for a single sweep width, the . 40% S/N enhancement of quad-

. ration detection is available at all sweep widths. We observed 40% or better 
S/N enhancement for all our nucleii, arid by optimizing filter widths for the 
particular sample considerably in excess 6f 40%. We will pr6bably a1ter · 
the values of some of the filters to correspond more closely to some commonly 
usec;I sweep widths. We have also observed that shimm,ing .. 9n- ,:the-.sample~ -
FID· is easier, presumably because the pulse ts in · the centre of the spectrum 
and close to sample peaks, _and slight changes are .more · readily visible to 
the eye. Both spectral expansion and decoupler -offset settings are simpler 
once one is used to pulsing in the centre of the spectrum, whi~h also should 
give 1 ess -distortion on very wide sweep widths . . ·.-

External Lock 

. . . We have had our 19F probe fitted with a deuterium externa 1 1 ock channe 1 for 
use in very low: temperature. studies as the common deuterium lock solvents don 1 t 
have low ·enough melting points .. . Resolution was a few hertz over an hour, but 
the trick with its use appears to be th~ use of very low lock power levels. 

. . / . ·, . ? . J·-J , · J : 

-~!...-c .. •: ,, . . • ·., ./)' l I:' .. { ., 
. . ·· . . . ..... ... ·.{:_ 

· Jack M~ Miller, Professor, 
· . Chairman. 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

· PUBLIC_ HE:AL TH SERV.ICE 

NATIONAL INSTITUTES OF HEALTH 

BETHESDA, MARYLAND 20014 

Janu~ry 21, 1977 

.J3u~lding 2, Room B2-08 

Dr. Bernard ·1. Shapiro 
Department of Chemistry 
College of Science 
Texas A&M University 
College Station, Texas 77843 

1H Scalar· and Dipolar Decoupied 13c . Spectra of 
Sickle Cell Erythrocytes 

Dear Barry: · 

Sickle cell anemia is due to a genetic mutation that results in 
the replacement of Glu 6 with Val in the :s chains of hemoglobin~ This 

. replacement drastically reduces the solubility of deoxy · HbS, .with the 
result that it forms a fibrous precipitate in the erythrocyte; a tubular, 
helicci1 structure for · these fibers has been proposed by Finch, Perutz, · · 
Bertles and DBbler (1). We hope to be able to gain some insight into . 

. the nature · of the interactions between the individual HbS molecules . in · 
· the precipitate by examining its dipolar decoupled (2) 13c spectrum. 

The accompanying .Figure shows the scalar and dipolar decoupled 
spectra of sickled erythrocytes. · A large intensity change in the 
region between ca. 0 and· 40 ppm, _due primarily to side .· chain carbon 
atoms, is : evident. Since dipolar decoupling alters the spectrum, a 
number of carbon atoms reorient slowly (R < 105 sec-1) in certain 
directions; however, since spectra are obtained using a relatively 

· short delay time between pulses (2 sec), reorientation of these carbon 
atoms over other directions is rapid · (R >106 i;ec-1). Whether the 
spectral changes are due to particular side. chain carbons ·(e.g., those · 
on the surface) is not yet known. A series.of experiments, in collab­
oration with ·Alan Schecter and Bill Sutherland · (Laboratory of ,Chemical 
Biology, National Institute of :Arthritis, Metabolism and Digestive · 
Diseases), to obtain quantitative data about the interactions between 
hem'?globin molecules in the ·gel and to quantify the effects -of · certain 
agent.s on the gelation are now in_ progress. · 

With best wishes, 

>~-c~ . . !' (!A.__ 

Bill Egan and Jack Cohen . 
Repro.duction, Research Branch 
Nation.al · Institute of Child 
Health and Human Development 

(1) ' J. T • . ·Finch, M. F. -Perutz, J. F. _Bertles and .J. DBbler, 
Prcic~ ~~ Acad~ Sci., USA, ,Z,Q, · 718. (1973). 

(2) D • . A. Torchia and D. L. VanderHart, J. MoL Biol., itRk, 315 
·. (1976) and r~fe~ences cited therein.-

.:: 
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(a) 

( b) 

I I . I . . .. I I . I . I 

200 150 100 50 0 

( ppm) 

·Figure 1. ~5. 09 MHz 
13c spectra of sic~eled eryt~rocytes .at 37 + £c (8192 

transients, lK data points, 20 KHz spectral window,2 sec recycle time, 4 µsec 
(90°) p:ulse width) • . · The top ·spectrum (a) was acquired using scalar decoupling 
(yH2/2,r 'v 4 KHz) a~d the bottom spectrum (b) using dipolar decoupling ' (yH2/2,r"' 
60 KHz). The FID's were exponentially multiplied so as to produce an additional 
10 Hz line broadening in the transformed spectrum. Chemical shifts are in ppm 
and relative to external TMS. -. 
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KETTERING-MEYER lABORAT.O.RY 

· Professor B. L. · Shapiro 
Departme.nt . of Chemistry 
Texas A & M University 
College Station, Texas 77843 · 

Southern Research Institute 

0 
2b-oo · NINTH AVENUE SOUTH 

B I :R M I N G H A M , A L A· B A M A 3 . 5 2 0 5 

T E L E P H 0 - N -E. 205-323-6592 

January 24, 1977 

Title: . Proton-coupled 13C spectrum of mesityl oxide . 

Dear Barry: 

We recently had occasion to examine the proton-coupled 13C spectrum 
of .i:riesityl oxide, of which I am enclosing a copy. 

H, . )CH3 
_)C-4C · 

Q.:..._ 2C '-sCH3 
'-1CH . 

3 

. . . . The most interesting feature of this spectrum is the lack .of any 
• measurable 3J CH . The complexity of C3 makes it impossible to be sure 

. . . 1 . 3 . . . . 
from this spectrum, but. it appears that C3 is showing the expected three-bond 
c.ouplings with the protons· on cl as well as those at C5 and c6. . . . . 

. Here are the coupling constants that we did derive: 

l1JC HI = 126. 3 ± 0. 6 Hz 
· 5 5 · 

.1
3J ·· ·1 = . 4.6 ±·0.6 Hz CsHs . .·. 
l3JcHI 7.2±0.6Hz 
l 5 3 . I JC H I = 153. 7 ± 0. 6 Hz 

3 3 · · · · 

.In addition, C\ appears to be a septet, which implies two-,bond couplirigs 
t9 ·the protons at C5 and C6 , butnot-that at C3. l2JI ~6 Hz. ·. · · 

·. The c2 multiplet is ?,t least a quartet, showing 12 JC H I of 4-6 Hz, but 
. . . 2 1 

. it is not clear. whether there is also coupling with H3. 

. MT:jkw 

Enclosure 

~ ~~-;;;'----· --
. Martha Thorpe 
Senior Chemist 

::, 
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~niversit_y of Salford 

Salford M5 4WT 

Department ~t' Chemlstry 

and Applied Chemistry 

· Telephone 061-736 5843 
Telex 668680 (Univ Salford) 

25th January 1977 

Professor .Bernard Shapiro, 
Department of Chemistry, 
Texas A and M University, 
College Station, 
Texas 77843. 

• I 

I 
I 

I 
Exchange phenomena in the hydrogen-bonded picric acid/ 

I 

triethylamine system. · 

Dear Professor Shapiro, 

I 
i 
I 

I 
I 
i. 

Pmr studies of various mixtures of picric acid/trietliylamine in 
different solvents show that a strongly hydrogen-bonded complex 
is formed. · When the acid is in slight excess, this iJs evidenced 
by the observation of a broad NH resonance at 9. 35-9 .150 ppm 
together with an additional 4.SHz splitting of the m~thylene 
signal of the amine (see Figure). When the amine is lin excess, 
this splitting disappears and the NH reso_hance sharpens and moves . . I 
upfield. 

The evidence points to a complex of the type 

. N~ . 

o,. N ◊ o- - - " ~ H N .;-c3 

f\J:J:.l. 

and, in the presence of excess:amine,of an exchange 
the type 

i 
i. 
I 

I 
I 
I 

i 
P,rocess of 

I 

+ 

By judicious choice of solvent and concentration a coalescence point 
. at 36°c can be observed for the additional methylene !splitting and 
. this leads to a. value of 6G309= 16.-7 kcal/mol for th~ exchange of 
· triethylamin~ molecules. 

· Yours sincerely, 

. -~.1,_11\AA 
\.)11~ 

J. A. Ladd 
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Professor B. L: · Shapiro 
Department of. Chemistry 
Texas A & M.University 
College Station~ Texas 77843. 
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January 25, 1977 
I · , . 
I 

Optimum Conditions in FTNMR Measurements. 
I 
I 
I . 

· Dear Prof. · Shapiro, 

In order to .obtain "good" spectra in 

! 
i 
I 
! 

. I . . . . . l 
FTNMR measurements, an 

. . . . i 

optimization of several factors is needed, some of which do :not depend 

directly on the intrinsic properties ·of the compound under 1tu9-y. _Such 

factors call . • for some.form of sy~temiiation; this may soun4 .trivial 

. in nature but nevertheless can be very useful and time· saving. Two 

such factors are the . observation carrier position l\ (01) ~nd. Ith~ 
I 

decoupler carrier position F2 (02) . 1 

. I 
.The choice of F1 (01} or F2(02) offsets are functions .of both the 

. . 

nature of .the lock signal used and the sample signal range. ~n the case 

of hetero~nuclear decoupling the optimization of .the F2(02) carrier 

· position is essential in order to obtain good decoupled spectra; and of . 
. . . . I . 

great importance in Single Frequency Off-Reson~nce DecoupliJj.g (SFORD) 

experiments. With·this · ~n mind we have calibrated our twonJw FTNMR 

s~e~trometers for both Fl (Ol) in -
1
H-NMRwo~k andFj(02) ·rnltc-mfR ·work. 

Since TMS is commonly used as a reference. 1.n both . H-. and 1C-NMR,. we · . 
I . . 

have used .its gignal ·as a reference for the F1(0l) and F2(02) positions 
. . I 

in the spectrum for a given ·Jock signaL _The Table summarizes the data 

for •eight deuteratecl compounds GOmmonly used _to ·supply' the iocking 
. I 

. signal. In addit~on we. have tabulated the lock signal chemi1al shifts 

relative to TMS. I ., 
I 

I 

CABLE ADDRESS, WEIZINST (luaol) : D'i',~ll'hJ.llll .PHONE , 95 64 « : J1!1'71i . TELEX' ' 3,.93.4. ~ 0i'?.U 

-:·! 

:: 
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Table of Lock Offsets at room temperature, for 02 (TMS) in WH-90. -

Type of H 0 . from TMS 
13c 

0 . from TMS : 02 . for TMS* 
lock + 0.1 ppm + 0.3 ppm + 5 Hz --

CDC1 3 7.3 77.os 2924 

.C6D6 7.2 128 .. 0 2928 

co2C1 2 5.3 53.6 3101 

CD30D 3.3 48.5 3279 

(CD3) 2SO 2. 5 - .39,6 ·3350 

(CD3) 2co 2.05 -29.9 3393 

CD3COOD 2.0 21.1 3393 

C6D12 1.4 26.l 34.53 

*o2(TMS) 270=3x02 (TMs) 90 ; these 02 values are given when the lock compound 

is used as solvent; The errors include deviations due to the use of a 

mixture -of solvents and concentration effects. 

As oH for the lock signal is a function of F2(02), a plot of H o vs. 

F2 (02) will necessarily yield a stra~t. line; it is true of c_ourse for 

_ F1(0l) as weli. Such a plot; may be used to derive the carrier positions 

- . for any · othe; -type of -lock signal, provided . o H for this si~al is known. 

With this information the qperator can .easily optimize the F1(0l)position, 

and the spectral ·width under QPP mode .of operation, .or to choose the best 

F2(02} position ihSFORD experiments, without the need for frustrating 

and tim~ · consuming e_xperiments every t _ime dif fe:rent lock signal is used. 

Please credit this modest contribution to the account of Dr. R. Poupko. 

Sincerely, 

Elisha Berman 
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STANFORD UNIVERSITY 
STANFORD, CALIFORNIA 94035 I 
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I 

! 

STANFORD' MAGNETIC . RESON~CE LABORATORY 
i 
'I 
I C 415) 497-6153 

&,,,,;-,, ·a,>~.·. 

-- Ja-nuary 28; 1977 

·or. Bernard L. Shapiro 
Department of Chemistry 
Texas· ·A&M University 
College -of .Science 
College Station, T~ 77843 

RE: . Phase Shifting of . Broadband Transmitter 

Dear Barry: ·1 
I 
I 

· C 415) 497-1062 . 

I 
l. 

We have recently .replaced _the transmitter of our HXS-3,60 with 
a broadband sche~e ~tilizing a Fluke radi6 frequency ~ynthes~zer 
and a Rockland -audio ;._ :frequenC!y synthesizer. The :rnixitig scheme · 

· · is neither new nor uriique but is very straightforward .i . The 
• Fluke is single side _band mixed with the Rockland (op~ratirig at 

1. 9 MHz) us'irig broadband Merrimac quad hybrids. The -final fre­
qu~ncy is;selectively amplified using _an HP 230 tuned !amplifier. 
This ·provides enough power for -CW work. An ENI b:toadnandpower 
amplifier provides pulse power .for FT. · The system is now in use 
and works very well. . 

The ·f~ature I wished to bring . to. ·the attention of the newsletter 
. readers is ,the · versatile capabilities o·f the Rockland Model 5100 
Frequency synthesizer . . First, it has resolution to tije nearest 

. · millihertz over tts O. 001 to 2 MHz range . . ·· This feature combined 
with , its ability. to .be programmed in binary by a comp~ter . pro- . 
vides the nmr system with a highly select~v~ computer' !controlled 

· frequency offset for FT work~ Also, sinqe the synthesizer has . 
phase .coherence . from one . programmed frequency to th.e next . pro-

. grarnmed frequency, computer Controlled dig.ital frequer)cy sweeps 
_q.re a: simple matter .of programming. In fact, . the Roc~land -is · 
so fast that the time limiting factor for the sweep i 9 the computer. . . . . . . . . . . . 1· . . . ·. 

Another gr~atadvaritage ·of the Rockland . is that a smail modifi­
cation allows the. coinp1.1ter· to ·control 90° and 180° ph~se shifts . 

. -This :allows e·asy ·inclusion · of the popular baseline correcting 
schemes and of quadrature detection imq.ge · cancelling routines 
which are extremely convenient. Also T2 measurements.J employing 
phase shifts (Modified Carr-Purcell Method) and _echo cancelling 
T 1 _measurements become readily available.. I 

I 

.. :-i 



221-39 

Dr . . Bernard L. Shapiro 
.r""'\ ·January 28, 1977 ·. 

After getting the hardware and software together . a,nd debugged, . 
·-- : ~-- the system has been doing very well. In the .. FT mode,. quadrature 

detection: images are . never a problem and the baselines are .... c_bn­
siderably fl~tter. 

·In the CW mode, ·the .correlation -spectroscopy is working out very 
well. Fast reproducible sweeps of any sweep width are possible. 
Also a similar setup· on the decoupling channel allows computer 

.controlled decouplirig. · · 

' 'In s~ary ~ our: relatively . simple-minded ·ap':proach to ~ broad-­
banded . transmitter 1·s very' versatiie due to th~ · capabilities Of 

. the Rockland synthesizer. Since the Rock.land frequency is mixed 
onto a · base rf frequeincy; the phase shifting· is available even 
at 360 MHz, ·a frequency where -phase shifting is nornialiy more • 
complicated than at lower frequencies~ . . . 

Sinc'erely yo-g.rs, 

Woodrow W. · Conover 

.. · ; .·.: · ... · · 



NAVAL RESEARCH LABORATORY 
WASHINGTON, D .C. 20375 

Dro B. L. Shapiro 
Department of Chemistry 
Tex~s 'A & M University 
College S _tation, Texas 77843 
USA . . . . 

Dear Dr. Shapir~: 

. High Resolution 13c Spectra in Oil Shale 

IN RE;PL Y REFER TO_: 

61.10-56: ANG:nj s 
I 

24 January 1977 
I . 

I 
! 
i 

. . . I . . 

Some time last·spring we completed construction of our magic-angle-
spinnin:g proton enhan<!ed 13 C .spectrometer. As evidence theredf we are 

. . . . . I 

pleased to submit the spectra, bqth with and without 2 kHz sp~nning, of 
a . L!lramie · oil shale . sp.inner; · the spinner, was machined directl~ from a·· 
lithic specimen. . The best that could be done was .to resolve the aro­
matic and aliphatic regions; this allows the fraction of ea:ch !hydro­
carbon component to be determined. The aromatic fraction is thus 
0.24 ± .03; this fr_act_ion was found to be quite independent ~ ~ cross 

. polarization time between 0.1 and 10 msec for Hartmann-Hahn m~tching 
at rf fields of 40 kHz. The T1 for the oil shale protons is Jbout 
100 msec, . and Tip~ 6 msec. Please credit this as Bill Moniz's sub­
scription payment. 

OIL SHALE. 

200 100 ppm · 0 
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referencff · 

· Professor Bernard L. Shapiro, 
Department of chemistry, 
Texas_A & M University, 

.college Station, 
Texas 77843, U.SoA. 

near Barry, 

N · I I . . f M ·d• I R ' 2l-4l at1ona nst1tute or . e 1ca esearcli 
The Ridgeway, Mill Hill 
London NW7 1 AA 

telegrams Natinmed LondonNW7 
telex 922666( Natinmed London) 
telephone 01-959 3666 

21st Jariuary, 1977. 

. Selective-ly deuterated enzymes~ identification of ligand 
resonances· by transfer of saturation 

Our WH"'.'".270 has been operatio~al . for about six m~:mths now, and 
we have been continuing our studies · of substrate a:nd inhibit:.or 
binding to L.casei dihydrofolate reductase. In order to be able to 
describe the binding process in detail, we must . be able to resolve 
as many resonances .of individual amino..:acid residues _as . possible. 
To this end, we have prepared a numbe_r of selectively deuterated 
analogues of the enzyme. 

. . . . 

The spectrum shown is of an analogue in :which all protons of 
· the Phe, Trp and His residues li.ad been replaced by .deuterium, as had 
the. 3,5-protons of the tyrosine residues~ The sample contained two 
molar equivalents of the tightly-binding inhibitor trimethoprim~ 
apart from the resonances of the .excess free inhibitor, the only . · 
resonances visible in the aromatic region of the spectrum are five 
sharp lines, each corresponding to the 2,6-protons ·of a s.1.rigle 
tyrosine residue.· As has been seen ·in other proteins, a single 
resonance is seen for both the 2- . and 6-protons of each tyrosine 
residue, indicating relatively rapid rotation (or, more probably, 
'flipping' _through .180°) of the aromatic rings . _about their c~-c¥ 
bonds. A paper describing the effects of . ligand . binding on the 

. , tyrosine ~esidues! together with one on the histidine residues: is 
in press · in the Proceedings of the Roya1 ·society (ser.B) - preprints 
are available. . . 

A further potential advantage .in the use of selectively 
. . . . 

deuterated enzymes is that they should make. it easier to observe the 
· resonances of ligands bound to .· the enzyme when_ - as for trimethoprim - · 

· the exchange of the ligand between the free and the bound states is 
-~ slow on the nmr timescale. · Although the resonances of H6 and H2~ + 

H6' o.f ~ trimethoprim are clearly seen· in the spectrum, the 
· corresponding resonances of bound trimethop:rirci are not obvious. . _ 
Ev.en a comparison with the spectrum of a ' similar sample c;ontaining 
2', 6' ~deut.erated . trimethopritn. did not allow us to identify · the 
resonances of .bound t.r:i..methoprim with any certainty. However, this 
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I 
could, be achieved by a transfer of saturation experimJ nt. Thus 
irradi~t1.on ·at the frequency indicated by the arrow f cir 0.4 s 
immediately, before the observing pulse- led to a decre~se of about 

. 50% fai the intensity of the H2 , + H ; resonances of fr+ ~ triinethoprim. 
·Simiiarly, the H6 resonance . of bouRd trimethoprim could be shown . 
· to . lie urtde'J:· the highest-field tyrosine resonance •. -B~th these · 
resonances of bound ·trimethoprim, particularly that of the 2',6i-
protons are thus substantially broadened. It is •int~resting 
that~ w~iie t ile . resonance of H ,+ H

6
, i _s shifted upfield 0 • .76 ppm 

on binding, the resonances of €he nearby CH2 and OCH3 I protons show 
es~entially no ·shift. · · I · --. . . . I 

. For a system such as dihydrofolate reductase~ where many -of 
the ligands bind s_ufficiently tightly to be in siow e i change, we 

·have · found transfer of saturation to be extremely valuable for the 
iden:tifi.cat_ion of ·the resonances of bound ligands. j. 

· . Yours sincerely, 

.G.C.K. Roberts · J . ·Feeney. 

I 

I 
I 

i 
i 
I 
i 

.<6~ ~ -1 .· V . 

J. O'Neill -

i 

'i 

I 
i 
I 
I 
I 

I • . J. FiaE>ney, G.C.K. Roberts. B • . Birds;ill, D. v. Gr1ffiths': 

R.W. King, P. Scudder and A.s.v. Burgert (1977) Proc. R. Soc. :, ' 

. . ' 

Lond.B., in · press. · 

-2. • B. Birdsall, D.V • .Griffithl=I, G.C.K. Roberts, J. Feeney and 

A.s.v_ Burgen (1977) Proc • . R. Soc~Lond.B., in press • 
. J . . . 

J 
i 

;_ 
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.· The aromatic reg:i,.on of the 270 MHz . 
1
H spectrum of a selectively 

deuterated . analogue of L.cas·ei dihydrofolate ·reductase in the 
presence of 2 molar equivalents 6~ trimethoprim (1 mM enzyme, 

221-43 

. 0 • 3 5 ml, 2000 transients , 5 5 ° C) • The H6 and H2 ,+ H6 ,. resonances 
. o~ free trimethoprim are labelled: . the remaining five sharp 

resonance~ ·are those of the 2,6-protons .of the five tyrosine 
residues. 

I I n. · ,. 
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CdLORADD 
· STATE ·department of chemistry 

JNIVERSITY . 
FORT COLLINS THE MILE HIGH PENIS . LABORATORY 

COLORADO 
. B0521 l (303) 491-6480 . 

Dr. B:L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station, Texas 77843 

Dear Barry: · 

Titl~: Magic-angle 
":l, 

January 20, 1~76 

I . I 
i 

. It spin.-ra, e monitor 
I 

I 

I 
13 During the past .several months; we have been working here on 

C spectra of solids, using Proton Enhanced Nuclear I~duciion 
1Spectros.copy and· magic-angle spinning . . Our . spectrometer, home-built 

. by Vic Bartuska, is based on an old HR-60 magnet. · · j 

. One of the problems we have encol!ntered in this work is measuring . 
_ accurately and conv·~niently the spin-~ate of the ma~ic-angle spinner. _ 
Not only does one like to know the spin rate for which eac~ 13c spectrum 
is obtained, bl.it one wishes to be able to monitor progress jin the 
development of magic-angle spinner designs. With the stro~es available 
to us, even ·this .last capability was neither. convenient nor reliable. · 
Vic solved this problem by using a Fairchild FPA 104 ·Light ! Reflection 
Emitter/Sensor Array, whose ·ir beam is modulated at the sp1nning rate . 
of a rotor painted with a black mark. The modulated signa} from the ·· . 

·phototransistor is amplified, and the spinning r~te is , mom
1

·tored either 
on a scope or · on a counter. Use of a s<;;ope p.erm1 ts_ one to observe 
undesirable periodic motions. · l 

Watch this space for further developments at the MHPL/! 

lb . 

Mo.1;' R•""ll~ . 
R;otov _ 

. Arrangem_ent . for . Bench 
_Testing · 

1 · .· 
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New 18-mm Probe for the XL-100 

13C:$ pectra • ·· 
10 t ·ime& Faster 

.. ·- . , .... 'ts 

f;\. -.... -· -,; _i '.\':': 

Now ~il:l~~}L-foo users can run natural abundance 13C spectra at millimolar concentrations. 
Varian's new V-4418 Variable-Temperature Probe accommodates 18-millimeter sample tubes and 
boosts sensitivity to over three times that of the standard 12-mm probe. Compare the two spectra 
of 10 mM sucrose-clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research. 

The V-4if18 is Varian's· latest offering to the scientist who needs 13C spectra of samples of limited 
solubility or limited molarity; or who studies certain equilibria and requires low concentration; or who 
works with relaxation properties that are best studied at low concentration. The V-4418 lets him use 
samples less concentrated by a factor of 3, or reduces the time required for an experiment 
by a factor of 10-with results second to none. 

Not only is the absolute sensitivity of the V-4418 Probe outstanding, it also offers excellent 
sensitivity per milliliter of solution, an important asset if you study scarce or expensive (most often 
both) macromolecules. The Probe develops its full sensitivity potential with 6 milliliters, a volume 
only three times that requi,ed with the standard 12-mm probe! 

And that's not all. When the V-4418 Probe is 
used together with the recently introduced 
single-sideband filter, overall sensitivity 
of the XL-100 increases by a factor of 5. 
Or, in terms of time savings, these com­
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 

D 
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Compare these two broadband proton-decoupled carbon spectra of 10 mM sucrose in D20 , 
one'using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

for 4096 transients, with a one-second acquisition time and a 90° pulse. 

. For further info~mation contact your 
. . ·lpcal Varian repr~s~ntative or write to : 

Varian.lnstruments,- 611 Hansen Way, 
Box D-070, Palo Alto, CA 94303. 

@ 
varian 

Sample tube 
shown actual size . 

-----------~.__J 



The Record Proves 

Low Cost - Routine 13C System 
The FX60 features: 
■ 13C/1H Dual Frequency 10, 5, 2mm V.T. Probes 
■ (LPCS) Light Pen Control System 
■ Built-in Proton-HOMO/HETERO decoupler 
■ RF crystal filter detection system 
■ 12 bit AD/DA for increased dynamic range 
■ INTERNAL and EXTERNAL locking modes 
■ 8, 16 and 32K word data collection 
■ Built-in Read/Write Cassette System 
■ 1•F, 31 P, 1•N extensions are available 

dEOL 
Analytical Instruments, Inc. 

235 Birchwood Ave., Cranford, NJ 07016 

201-272-8820 

• • . For those who 
expect more in 

FTNMR 
Spectrometers 

. . . it's JEOL 

Comprehensive 80 and 100 MHz Systems 
The FX60Q & FX100 features: 
11 (DOD) DIGITAL Quadrature Detection System 
• Dual Frequency variable teniperat1..1re probes 
■ 4-channel DIGITA~ phase shifters (DPS) 
• Comprehensive auto-stacking system 
• Computer based pulse programmer 
• CPU Expandable to 65K worc;ls (MOS) 

1 ■ 2-channel 12 bit AD/DA 
• T 1p/spin locking system 
11 Disc storage systems 
11 Multi-Freque'ncy HOMO/HETERO decoupling capabilities 
11 Multi-Frequency observation 

I 


