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MMR CHART PAPER 

• 
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 fi REE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUESTIONS, PLEASE CALL. 

Finest grade NMR Chart Paper made to be used in every model spectrometer. All charts 
CHART PAPER have been updated to coincide with the newest instrument techniques . .. Fourier 

Transformation,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-60CI 
WCV-60EL 
WCV-XL (XL-100) 
WCV-XL-100FT 
WCV-220 (S-220) 
WCV-56 (S-56A) 
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WCPE-2018 
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WCPE-2018BL 
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WCN-60/100 

INSTRUMENT 

HA-100, HA-100A, and 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 colorl 
T -60 (multi-nuclei) 
T -60 ( no grid, delta) 
11" X 26" 
B-½" x 11" 
11"x16" 
11" X 16" 

C-60H, 4H-100, (9.00 ppm) 
C-60HL, MH-100, (9.0 ppm) 
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PFT-100 ( Fourier) 
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11"x17" 

HX-90, HFX-10 
12-½" X 29" 
WH-90 
HX-270 

R-20, R-20A 
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R-12, R-12A (6 rolls/box) 
R-24 (roll) (6 rolls/box) 
R-24A (rect.) ( 100 sh./box) 
R-22 (rect.) (100 sh./box) 
R-32 (roll) (6 rolls/box) 
11" X 22" 
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A-60, HA-100, A-56/60 
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Cal . 
Cal. 
Cal. 

' Cal. 
Cal . 
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Cal. 
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PRICE PER BOX I 
1-10 boxes 11·24 boxes 26-49 Jxes 50 & over 

$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 
16.0!) 
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 
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4.50 
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6.80 
4.25 
4.25 

34.60 
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$34.ol 
34.00 
36.50 
34.00 
36.50 

~:::g 
27.00 

~~:~ 

!i:~! 
19.op 
15.op 
15.op 

~tg~ 
36.5~ 
36.5p 
36.5p 

!Hi 
36.5p 
10.op 
18.op 
14.cp 

~:::~ 34.op 
34.0p 

6.0p 
7.00 

34ob 
14:ob 
14.op 

6.6p 
4.op 
4.op 
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$33.50 
33.50 
36.00 
33.50 
36.00 
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Dr. V.Bystrov 

USSR Academy of Sciences 

Shemyakin Institute · 
of Bioorganic Chemistry 

Ul. Vavilova 32 
Moscow 117312 USSR 

Professor Bernard L.Shapiro 
Department of Chemistry 
dollege of Science 
Texas A & M University 
College Station, Texas 77843 
u~s.A. 

Dear Barry: 

I . 
I 

. I 
I 

· I 

I 

March 3 ,· 1976 

Title: New Data on Solution 
Conformation of V~linomycin 

The empirically evaluated dJpendence of the vicina~ 13c'-NcoL.-1H 
coupling on · the N-Cct bond rotation ( 1) can be used for r~fining of - -
the torsional -I, angles determined by the proton 1H-NCoL- l lI coupling 
and, as a result, the conformational states of peptide molecule 

L 

,. •. \; . 

can be defined more unambiguously. 

The comparison of these coup!lings (Figure) measured in the 
13c and proton mm spectra of the cyclodepsipeptide iorlophore -
valinomycin in nonpolar (cycloheiane-,2;6 ) and _in medium Jolarity 
solven.ts (3: 1 cci'4-DMSO-d6 ) show~I that the ;, angles · for \both con­
formational fo:rDB are in the region from -80° - to -120° f~r .!!-re- · 
sidues and, correspondingly, ao 0 J1 20° for D-residuee.- ~hue 

the previously described conforma'tions (see a review< 2)), which 
· I. . I · . 

have the/Jangles in the -from 40.0 to 60° CL-residue) and. from 
. - . I . 

_-40° ·to -60° (_!2-reeidues) have to' be reco~sidered. I 
· . According to the new data • the valinomycin in nonpolar sol vents 

I . . . I 
has a ''bracelet" conformation with the amide carbonyls involved in 
intramole~ular H~bonding· and the lester carbonyle orientJ d almost 
~n pa~allel to the symmetry axis of the molecule •. This \structure . 
is quite prepared to accommodate lthe po.tassiUiD · cation tliereby form­
ing a stable complex. -Contrary to the unsyinmetrical . x l ray con­
formation of free valinomycin(J) !the solution oonformat~on is 
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Figure. Angular ~-dependencies of the 1H-NCc(.-1H and 13c'-Nc°'-1H 
couplings.. The experimental data are presented for valinomycin 
in £-C 6H12 solution 

symmetrical. However, if the X~ray structure is slightly bent 
along the arrows as shown on Fig. 1a in Ref. (J) to form the 
1o~membered intramolecular H-bonded rings (~-turns) ins'tead of 
13-membered rings, there will be actually much less difference 
between the X-ray and the solution conformation than had formerly 
supposed and had been the source of some surprise on the part 
of those working in this area. 

For the potassium-valinomycin complex the~ angles determined 
by coupling constants are in complete agreement with those of · 

. the ·x-ray structure. 
The side chain x1 torsional angles for _valinomycin and its 

complex in various solvents have been also determined unambiguous­
ly by combined as of the 1H-cat.ct - 1H · and 1H-c'a<-13c' (=0) coupling 
constants. 

Sincerely yours, 

/J A./ I 't. • ;-,. -tJ U;l.t,ll ,-, .. ---~ 

(1). V.Bystrov, Yu.Gavrilov, V.Solkan, J.Magn. Res. 19, 
' . -

123 (1975); TAMU NMR Newsletters 201, 32 (1975). ,..,...,. ' 

(2) •. -Yu.A.Ovchinnikov, V.T.Ivanov, Tetrahedron ·30, 1871 (1974). ,.._ 

(3). W.L.Dua:x:, H.Hauptman, C.M.Weeks, D.A.Norton, Science 176, ,...,._ 
911 ( 1972). 
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SUNBURY-ON -THAMES 

. I 
MIDDLESEX 

ENG LAN ol 
BLOCK-AVERAGING WITH A FABRITEK (NICOLET) 1074 INSTRUMENT COMPUTER 

. . . . I . . . . 
The problem of obtaining an

1
adequate signal to noise (S/N) 

ratio for very small peaks in carbon-13 spectra that contain a large 
peak using a computer of limited word \· length is well kriown. · Selective 
saturation techniques cannot be used if quantitative informatiQn is 
required concerning the relative peak iheights of the· large and small 
bands. · Such a situation is common in

1
many polymer analyses. Block 

averaging does offer a solution to this problem but with. the 1074 .some . .. . . . I . . . . 
data manipulation problems exist. Given a typical polyethylene sample 
with a 1250 -Hz -'window' (4K da:ta points, 400 µ sec per point)' · 
it can be seen that near.ly all the sp~ctral (FID) information is • 
contained in the first half of the me~ory, the second half containing 
essentially only noise. Thus if only l the first half of the memory is · 
used to accumulate the FID (same digitisation rate) the second half. 
can be used as a 'dump' store. Once the first half of the memory is · 
.full, accumulation is stopped and a reductive transfer made from the 

I . 

first to the second half of the memory. Care is taken not to distor.t 
the relative band intensities by a 'too large' reductive transfer 
ratio. The· first memory block is then cleared and a new set of 
accumulations started. The cycle is i'epeated until the second memory 
block is f-illed by rescaled FID 's . or 7ome known S/1'1 ratio is achi~v'ed,· 
After the final data transfer the first. memory block is cleared and 
the contents of the second memory block are transferred to the first · 

· half and the second memory .block cleared of all data. •This gives a 
final FID cif the 'correct' appearance lover 4K data points (the final 
2K points are of course all zeros). Transformation of this final FID 
in the normal manner_ yields a spectru1 with an e_nhanced S/N ratio. 
On the 1074 all the data manipulations have to be done manually by 
pressing the appropriate buttons in the correct sequence · (seven 
operations in all). However it is poJsible to operate the 1074 push 
buttons by solenoid plungers and we hJve constructed a simple system 
to do this. A timer (NS 555) provides a trigger voltage, the ·repeat 
time of which is set for a little long;er than the time · required for 
one block of accumulation. The timer output triggers off a series of 
subsidiary timers. The output voltage pulse ( v- 2 seconds duration) . 
from each timer is fed to a 2Nl613 trJnsistor the output of which goes 
to a power transistor (2N3055) which has the solenoid coil iri its 
emitter circuit. The solenoids are mdunted on an aluminium panel which 

. • I . 

can be attached to the front of the 1074. · The system has worked . 
remarkably well for nearly a year and lmany overnight 'block averaged' 
accumulations. have _been made yielding I spectra of excellent quality . . 
We were interested to see (TAMU 199-8,· Canet, Gordon-Gisset, Marchal) 
.that given a larger contemporary.complfter system it is possible to 
do these data manipulations by programming. 

. l . 
sfA. Knight 

I' w. Wheatley 

. i 



ECOLE POLYTECHNIQUE 
TRAVAUX PRATIQUES DE CHIMIE 

17, rue Descartes · 
75 230 PARIS CEDEX 05 

TAL 033 32·83 p,350 

633 54-31 
PARIS, le Mar.ch 4, 1976 

Prof. B.L. SHAPIRO 
Dept. of Chemistry 

211-4 

Texas A and M University 
College .Station/Texas 77843 

Influence of the chain length on the differences 6ot between cis and trans c--------,----
a and o 13c of L-Proline dipeptides. 

Dear Professor SHAPIRO, 

The rotation around the amide bound (w 0°~ 180°) of several 
N-acyl-Prolines leads to very large differences 60~ in the chemical shifts 
of the carbon rings between cis and tran.s rotamers ( 1) . However, the values 
of 6oS are much lower on the carbons a and o in the case of ·x-Pro dipepti­
des as reported by several authors ( 1) (2) (3). At our knowledge, no explana­
tion of this phenomenon has been given·. 

It seems that steric effect of the substituent X can be exclu­
ded since 6ot on a and o are of the same order in acetyl Pro (X = CH3) and 
p. chlorobenzoyl Pro (X = pClC6H5). 

We have recently shown a change of the ring conformations between 
cis and trans acetyl L.OH-Pr<;> isomers (4). However, this effect can't be re­
tained as a major cause of the above discrepancy because the conformational 
changes might affect .particularly the Sandy carbons for which the 60~ are 
constant in · all the studied dipeptides. · TABLE I. · 

On the other hand, the ionisation state of. the carboxylic group 
has no effect an 60~ (M~ in Ac L-Pro a= 1.76, o = -1.68, Ln Ac L-Pro ethyl 
ester a = 1.64, o = - .1. 75). Moreover, the 60~ on a and o are not greatly 
modified duri.ng the titration of Gly-Pro or Ala-Pro. 

On the contrary, the va~iation in the 60~ on a and o can be due 
to the electric field effects of either or both the carbonyl group of COOR 
{5) and the heteroatom in the X group chain. We have explored this hypothe­
sis by synthesis and 13c analysis of the spectra of NH2-(CH2)n Co-Pro 
(n = 1,2,4) . All .these .compounds shows the usual cis - trans isomerism, but 
the difference M~ on a and o decreases from Ac L:..:Pro to Gly-Pro (n = 1) 
and reincreases for Ala L-Pro (n = 2) and 5-Amino valeryl-L-Pro (n = 4). 
Figure. At the same time, 60~ for Sandy remain constant. 
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_ Consequently, it seems that Ehe field effect of the heterotam · 
plays a major role in the differences 66c on the carbons a and 6 in cis · 
and trans rotamers . of Praline peptides(6)(7). This result can be of some 
interest in the structural analysis of pJptide contai~ing Pralines. 

Sincerely yoJrs, 

S. COMBRISSON B.P. ROQUES 

_REFERENCES 

I) R. Deslauriers, I.C.P. Smith "Topics l n 13c NMR Spectroscopy" Vol.2 
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2) D.A. Torchia, J.R. Lyerla Jr, C.M. Deber - J. Amer. Chem. Soc., 2.§_, 
5009 Cl 974); I 
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TABLE I 

Chemical shifts and 6ot for cis and transrotarners of N-Acyl Pralines. 
C 

CIS TRANS 

R R' 0 M 
t 

oS 
Mt 0 M t 

00 Mt 
Cl ac Sc y ye . oc 

CH · H C 61 ,.5 1. 8 31. 6 1.5 23~2 -1.8 47.5 ~1. 7 3 t 59.7 30. 1 25.0 49.2 

X 
61.3 31.5 22,7 46.7 -pC6H5Cl H . c 2.0 2. 1 -2.7 -3.3 

t 59.3 29.4 25.4 50.0 

-CH-NH C 65.0 34.4 ~ 25.1 50.4 
CH 

2 H t 65.0 · 0.0 
32.3 

2.1 27~6 -2.5 50.3 
+0. I 

3 

-CH -NH H C 61. 6 -0.4 31. 6 1.9 22.4 - -I. 7 47.3 +0.6 2 2 t 62.0 29.7 24. I 46.7 

-CH2-cH2NH2 H C 63 , 7 
0.8 

32.1 1. 7 23.8 -1. 7 48 . 2 . -0.6 
t 62.9 31.0 25 .5 · 48.8 

-(CH2)4-NH2 H c 64 . I 1 .s 32.2 1. 6 23.6 -1.6 48.7 -0.9 
t 62.6 30.6 25.2 {9.6 

:t Sol in CDCL3 . 
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TELE.PHONE: 031-667 1081 

5 March 1976 

Professor Bernard L Shapiro 
Department of Chemistry 
Texas .A and M University 
College St~tion, Texas 77843 

Dear Professor Shapiro 

I 
Referencing and ?lot Rsgfstration on the XL-100 

DEPARTMENT OF CHEMISTRY 

WEST MAINS .ROAD 

EDINBURGH. 

EH9 3JJ 

The standard Varian XL-100 spectrometer prograJms, 994100-0 (and -El, appears to 
have been written primafily for operation with /carbon and proton nuclei, sines it 
.contains the assumption that the normal position for the reference is on the zero 
line of the chart, at the right hand side of the paper. The programme automati­
caliy plots the. spectrum with the reference, · set with OS, on zero,. and also will 
only accept entries for OS that are less than. ~W, the spectral width. 

•· I 
For nuclei ~1th the reference in ~he middle of a wide chemical shift range .this 
automatic plot registration and the restriction on the maximum size of entry is 
something of a nuisance, ·Many times when observing phosphorus . (our most important 
nucleusl · or fluorine spectra a long way from the reference, we have had to resort 
to some lengthy arithmetic to get the true chemical shifts, 

. . . I 

\.__,. 

To overcome this problem a patch has been writ~en for the programme which makes .a 
number of improvements. To accommodate part of it, the chart paper positioning L 
routine, command OK, has had to be overwritten~ Firstly, val~es for plot regi-
stration and chemical shift calculation are now entered separately and do not 
interact. Secondly, all references to the wor6 'offset' are removed from the pro-
gramme. As used by Varian this word has thrs~ different meanings, Ca) fsfsrsncs 
for calcu~-~t ;\ ng chemical shifts: (b) chemical 

1

shif~ in_hsrtz, as listed by_LS, 
(c) spectrometer frequency setting. The last meaning is the only one not involved 
in the programme, so that remains. Finally, a1

' change implsm·sntsd in the 'E' -
revision programme but not (as far as I know) ,_generally communicated provides a •. 
negative sign for negativ.s p.p.m. values. · 

. . 
. . ' 

Ops ration o,f the modified programme is qui ts straightforward. . The command OS has 
been replaced by two commands, RL, reference line .and CZ, chart zero . . The value 
and sign to be entered for RL :i,s given by the !: expression: 

RL=(spsctriometer off~et for reference line)-( J pectromstsr offset for chart zero) 
. I I 

The maxim~m entry allowed is 32767 . . (Dus to ~he XL-100 frequency phase-lorikin~ . 
system, once the spectrometer offset setting for a reference line (e.g. H3P04,CFCl3) 
has been found with a given lock, it never need be dstsminsd again 1.) If a peak in 
the spectrum is to be used as the reference thi~ may be set from the scops routine 
as before, but the command has been changed to CTRL+R and the peak is no longer 
plotted on zero. ! 

The value .to be entered for 
the zero line of the chart. 

I · 

C4'. is the pos.i tion 
~or those spectra 
! I 

\ 
I 

\ 

in the plbt that is to be placed on 
in which it would be pointless to try 
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to plot the reference line on zero, e.g. most phosphorus and fluorine spectra, and 
most narrow spectral width spectra, the entry is □.□. For those in which the ref­
erence is usually on zero, e.g. most carbon and proton spectra, the entry is the 
same as that made for RL. The entry must be ·less than SW. 

For both these new commands the entry D (zero) means n6 plot registration or ref­
erence line calculation will be done, whereas □.□ (zero point zero) or just . □ . 
enters that value as such and uses it. 

An im~cirtant consideretion is whether the spectrum is displayed with the pulse at 
the low frequency (right hand) end or at the high frequency (left hand) end. In 

· the second case the spectrometer offset for chart zero is not the same as the 
setting on the dials but, is dependent on SW. Th~ offset for chart zero must there­
fore be. calculated before entering a value for RL. Also, the internal value for 
CZ is different depending on the display and thus part of the modification is a 
prompt to reset CZ after changing the orientaticin with LH. 

We have found this modification to be very useful and easily used, and hope others 
will find it so too. 

Finally, something completely different, I would be glad to hear from anyone who 
has had expe~ience of, or interest in modifying the XL-100 .for dual phase-detector 
operation ('quad detection'). 

Yours sincerely 

Alan S Boyd 

A-lcvn -5 · -So 
~ -

1 

. ··--

R K Harris, BJ Kimber, J.Mag.Res., 17, 174 (1B75). 

POSTDOCTORAL POSITION AVAILABLE 

Available immediately - Postdoctoral position for someone interested 
in the synthesis, reactions of, and most particularly the 13C NMR's 
of steroids. 

Professor W. B. Smith 
Department of Chemistry 
Texas Christian University 
Fort Worth, TX 76129 
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. I 
Prograrrme Changes . 

11 

. 1: 

The changes given below are for the ' □ '-revision programme, Some of the addresses . 
will be .differe~t fri~ the •~•-revi~ion. · 

Location .. New Contents 

315.1 . ·· - 3101 

4141 12022 

4423 5000 

6220 . 10236 . 
6221, .5000 
6224 . 50245 · 

·6225 60246 
6233 . 5000 

' 6234 SOOD 
6235 SOOD 

6301 10307 
_6643 .10307 

7616 2000 
7 . 10130 

. 20 70313 
1 2000 
2 10447 
3 7644 
4 2000 
5 6150 
6 . . 4560 
7 · 1040 

30 10563 · 
1 170456 
2 60446 
3 5021 · 

A _fully ~nnotated ve:rsib~ :of the above 

\ · 
i 

• . · .· 

Location .· New Contents 

7634 140452 
5 ' 50453 . 
6 10245 
7· 20246 

40 5034 
1 70307 
2 1000 
3 10563 
4 120303 
5 144301 
6 151 ,324 
7 120332 

so : 142722 
1 1476~0 

I 
I 

2 144332 
3 124675 

7654 0 

10741 . 7616 
10753 7,621 
10754 1503 

' . 
10756 44622 

.. I 

.\ 
11216 120322 
11217 1427,06 
11220 120314 
11221 147250 

11332 120323 \ 11333 144311 
11334 143324 

\ 
. \ 

: ,: · • • i· . . 

changes is available on request. 

. ·'\ 
\: 

;_ \ 
\ . 
' I 

.i 
• I 

. I . . 

I . 

j:._ 



THE INSTITUTE FOR CANCER RESEARCH 
'!''!'01 BURHOLME AVENUE . 

:FOX CHASE• PHI .L.A.DELPIIIA, PENNSYLVANIA 10111 

-- 213- l-' IDELJTY 2--10oo • CADLE ADDB.ESS 1 CANSEA.B.CR 

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

Dear Barry:-

March 8; 1976 . 

High Energy COP-out (and CCOP-out) 

·211-10 

Phosphoenolpyruvate (PEP) a substrate of pyruvate kinase is, ,energetically, 
the most potent phosphorylating agent in biochemistry. As part of our 
studies of . the -mechanism of pyruvate kinase, we have synthesized PEP enriched 
with 13c ;i.n positions 1 and 2. This has permitted us to determine the 
absolute values of the following coupling constants using 13c, 3lp~ and 
1H NMR 

2.­

-00 c, c .,; o- P03 

II 
C H; 'Hr, 

JCOP = 8.6 Hz 

JeeOP = 7.5 Hz 

JHA ~C I\, 0.3 Hz 

JHBee -~ 4.9 Hz 

and to confirm H----e1 and H----P coupling constants in the literature 
(Cohn et al., J.A.C.S. 92, 4095 (1970)). 

. . . . . 

The newly determined JcoP and Jee values of PEP of /8.6/ and /7.5/ Hz 
respectively, are similar to those of Et8~(0)Cl2 (-8.9, +8.8) and (EtO)zP(O)el 
(-7.1, +7.5), which are good phosphorylating agents, but differ from those of 
(Et0)2P(O)H (-4.5, +6.1) which is not, suggesting that there may _be 
something to the concept of the "high energy phosphate bond" after all. 

X-ray data on this molecule (Watson and Kennard, Acta eryst, B29, 
2538 (1973)) reveal .a slightly long P~oe bond (1.63 R) corresponding to I\Jl8% double 
bond ·character, and a slightly large P-o-e angle (121. 2_0 ) , suggesting an sp2 

oxygen. 

Sincerely yours, 

)11 (MA; ~ 
R. Marc Oesterling 

' cu ~rzuv' 
Albert S. Mildvan 
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Rome, March 15th, 1976 

ISTITUTO SUPERIORE DI SANITA' 
R O M A 

Viole Regino Elen0,299 

Tel 4990 

Professor B. L. Shapiro 
Department of Chemistry 

. Texas A University 
·c-ollege Station, Texas 77"843, USA 

Telegr: lS_TISAN-ROMA 

I 

I 
"Effects of molecular weight on sol-gel tr

1

,ansition in ~ater-agarose systems". 
~ ' . 

,I 

Dear Prof~sseir Shapiro, 1, 

numerous nuclear magneti_c resonante studies have been undertaken to 
· investigate the role of water and ·macromolecules in .the agarose-water systems 

' . . t ' 
in order to understand the microscopic molecular mechanism of the sol-gel 
transition. ' ', ' 

, I 

1: . . 

The sudden broadening (and therefore shorter T2 value) observed. for water 
. . f ' 

PMR signal at the sol-gel transition for ~ecreasing temperature has be_en gehe- . 
rally interpreted in terms of two different models: i) the exchange model (1) · 
justifies the shorter spin-spin relaxation /time assuming that the structure of _the 
water layer ad.jacel'1:t to the S!urface of the / macromolecule is modified by th,e 
presence of the surface itself. If a rapid molecular exchange occurs between 
this layer and bulk water, average relaxd tion times are obtained; ii) the collective 
model (2) points out a cooperative onset cif a different dinamical and geometrical 
structure of water in the presence of the bacrc\molec~les. In contrast to the 
model i) the collective model tries to explain th~ existence of a thermal hysteresis 
in the sol-gel transition. ' . . . I I • ' 

. In order to investigate the geometrical and ~yna~ical structure of the system 
water-macromolecule_ we measured the J ater reiaxation times T 1 arid ,Tz with · 

. pulsed PMR and chemical shifts and linet idths with high re solution !=>MR, as 
£u1:-ctions ~f differe_nt agaro~~ molecular w/

1 

eights. t Diffe~ent mol~cular weights . 
were obtained heating 2% agarose-water 1 sarriples 1,_ for different times. • · 

Both the transition temperature and ~he line ~ :idth are rriarkedly correlated . 
with the different molecular ·weight of thJ macromolecule as shown in .the accompa­
nying figur~ obtained fin decreasing temperature. · The same behaviour was found 
for iricrea\"irig temperatu~e, showing thaf the hystetesis is controlled by \molecular 

· weight. : . .

1 

_· · · · · 

\ . . . . . . I 
On thr contrary, the temperature dependence o,f T1 for different times of 

heating is very_ similar to the ·.pure watei behavioui, due to the insensitivity of 
this relax~tion time to ', slow molecular J.otions. Fi!pally we observed the same 

• I 

~ 
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_ Viole Regino Eleno,299 

Tel 4990 

Telegr : ISTISAN-ROMA 

temperature dependence for the chemical shift of tlie water signc 1_, between 0 
and l00°C, for either pure water, cir degraded or undegraded agarose-water 
samples. -So tha~ the average charge density experienced by the water protons 
is practically unaffected by the dynamical and structural aspects_ of sol-gel 
transitions. · 

~"""" c;...;J,~ 
(Laura Guiden~ 

P,:<.:r....;,·t.1.._JL,.v . ....ci__ 

(Pietro Luigi Indovina) 

.Yours sincerely', -

v i-e~ ,~a fi~~~"-
(£~;~to Della Guardia) · 

C lt-'lto -~'IJ~~-C. 
(Enzo Tettamanti) 

(1) T. F. Child, N. G. Pryce - Biopolymers, !.!_, 409 (1972) 
W. Derbshire, I. D. Duff - Far. Disc. Chem. Soc., 57, 243 (1974) 

· (2) M. $. Micciancio Giammarinaro, S. Micciancio, M~. Palma Vittorelli, 
M. U. Palma, M. L . Maririo - Ann. N. Y. Acad. Sci.; 240, 134 (1973) 

' .. ·• ·: ·: . ·•, 
s·------------...---------___;,,..-------.;..,.---'------------r-

6v 
(cps> 

5 

4 

3 

2 

1 

. O_ 0 10 40 50 

V'JATER-AGAROSE 2 % 

· lime .of 
_heating · 

70 

() () ~ 
x · sh ·. 

• 13h 30 1 

+ 23 h 30 1 

A 30h 
. ◊ for all times 

80 
.\ 

. I 
I 

90 . 100 . 

t( 0 c) 
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INSTITUT FOR PHYSIK . DER UNIVERSIT~T .BASEL 

EXPERIMENTE~LE KERNPHYSIK · 

Klingelbergstrasse 82, Tel_efon 061 - 44 22 80 

CH - 4056 Basel (Schweiz) March 19 , 19 7 6 

Prof. Dr. p; biehl 
Dr. I. Vogt 

1 Prof. · B.L~ Shapiro 
Dep~rtment of Chemistry 
Texas A+ M University 
Col1ege Station, Texas 77843 
U.S.A. 

Dipole-dipole splittings of 13cH4 _in anisotropic solveht~ . 

.. Dear Barry' . . II 

T~e fact t~at the ~olecul~ CD4 d~ ~pl_ays quadrupole spli tiing if 
:f is sol v1d in an _anis otropi.c liquip crystal so~ vent was observed 

,,..--.. 

\___,, 

. in 1972 J. But only recently re~s~nable theories have bee~ 
suggested for this phenomenon 2!3 IJ. Both assume _ distortion of 
the tetrahedral molecule depending upon the angle between th~ 
CH-bonds . and the liquid crystal optic axis. The first model2 J · L 
averages bver the sphere, whereas the iecond3J interchanges · _ · 

· the bonds, i~e; ,a~~rages bv~r 4 ppsitions. This _model ieams to 
:~:~~ft quite well for the observed effects.in NH:, ND4 -and . 

To our surpFise we_now found that it fa~ls for 13cH4 . For this 
molecule thi; 11 c;ontinuum t~eory" 21) predicts . pet angular degree 
of deformation 26 Hz for °'HH' - 28 Hz · for Dr:H and 618 Hz for 
the quadrupole splitting; - , the '.'4-posi tiof'i-theory 0 3) gives 
(again per degree of deformation}·: b5 Hz for DHH' - 288 ·Hz for 
DCH and 3146 Hz _for the gyadrupole splitting. The observed 

· quadrupole spl~ttingIJ is 20 Hz and we_just obse7ved DCH = 
+ 10 Hz · together _with I DHH jf: l Hz. So, obviously, neither . 
the sign, nor the relative magnitude are in · agreement with the 
discussed models. We have, at present, no explanation for this 
discrepanc~; ~ 

: Sincerely yours 

. -tftM.r- _) . U~ . 

I 
-P. Dienl J. Vogt 

References: 
. I . . . . 

.. l.) · R. Atler and A. Lo~wens_teih, I . . . 
2.) J. Bµilthuis et al~ J. Magn. 

ol.. Phys. 24, 455 (1972) . 

Resonance 14, 13 (1974). 

3.) D. Bla-ile) et al, 11 

I ·1 . 

I -. · i . -
\ I . 

I \ 

II · 18, 344 .· .( 1975) . 

I 

-

,-<· 
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THE BRUKER WH-90D SPECTROMETER SERIES 
Yesterday, today and tomorrow. e. the most versatile 

0 
and advanced high resolution T N R system 

New developments include: 

• Complete multinuclear facility 

• Quadrature phase detection 

• Option to accommodate 20 mm 
V. T. sample tubes 

• Large variety of probe actions 

• Simultaneous data collection 
and processing capability 

• Full computer-controlled operation 

• New advanced data processor 

• Large interactive disc system 

MANY PROBLEMS . ... one solution! 
THE BRUKER SXP 

High Power Pulsed NMR Spectrometer with Continuous Frequency Variation, FT Capability 

Designed for: 

• T1-, T2-, Tp- NMR relaxation studies 
• High power double resonance, e.g. 

proton enhanced NM R 
• High resolution experiments in solids 

- "line narrowing" 
• Investigation of dynamic processes 

- lineshape analysis 

• Pure nuclear quadrupole resonance (NQR) 
• NM R in magnetically ordered materials 
• Multinuclear high resolution NMR in liquids 

Most popular magnets integrated in SXP systems: 
15"-HR iron magnet (21kG) : SXP 4-100 
Large bore HR supercon magnet (42kG): SXP 4-100/180 
High field HR supercon magnet (63 kG) : SXP 4-100/270 

The SXP is an independent NM R instrument, but can be 
an extension of existing BRUKER HR spectrometers. 



C 
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NATIONAL CHEMICAL RESEARCH LABORATORY 

OF THE SOUTH AFRICAN COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH 

_ OUR FILE 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas ABM University 
COLLEGE STATION 
Texas 77843 · 
USA 

Dear Prof. Shapiro 

YOUR FILE 

Telephone 74-6011 Telegrama. NAVORSCHEM _ 

P. 0. Box 395 

· PRETORIA 

25. MAR. 197 6 

ASSIGNMENT OF DIRECTLY BONDED C-H C_OUPLINGS IN A METHYLENE GROUP WITH SPI 

The applic~tion of h:3teronuclear 13c-{1H} selective population inv~rsicin 
- (SPI) (1) in the · assignment of 13c resonances and the sign determination 

of long..:range carbon-,-13-proton co-µpling constants has been re~orted · 
before (2). In an NMR study of 3,6-epoxy-pentacyclo[6.2.LO ,7.o4,l0.o5,9J 
urtdecane (I) it has been found that the directly bonded C-H couplings of the 
bridge methylene..:group are very similar. SPI proved to be a very elegant 
method -to assign these couplings. · 

T 
- 3 

The methylene bridge protons of (I) gave rise to an AB-system centred around 
6=1.74. LIS experiment led to the assignment of the high-field proton . to -
H-6a. · The directly bonded C-H couplings within the methylene group are 
131.6 Hz and 130,5 Hz and the central peak of the methylene triplet in the 
carbon-13 spectrum is iri fact a closely spaced doublet (Figure la). 
The1followihg experiments led to the assignment of the smaller C-H coupling 
to. J(C6-H6a): Figure 2a shows the expected proton spectrum of the C-6- · 
isotopomer of the title compound together with an arbitrary line numbering, 

. corresponding spin states and SPI experiments performed. Inverting line 8 
(SPI experiment [1]) will affect the carbon-13 transitions with the spins 
of i-6a in the (3-state, increasing the · progressively and decreasing the 
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NATIONAL CHEMICAL RESEARCH LABORATORY 

' : FlGURE . 1: 
I, • • 

a 

b 

45 · . 40 · 
·I 

(a) Righ-field regiol of the. proton-coupied .13c FT-NMR 
~pectr~ of (I). Ii 

(b) f esult df . SPl experiment [1]. 
(c) ~ esult .of experiip-ent [2]. 

c· 

L 
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NATIONAL CHEMICAL RESEARCH LABORATORY 

r'\ 

~ 

regressively connected transitions as indicated in Figure 2b. 
The experimental result is shown in Figure lb. The experiment proves 
two points: (1~ The_smaller1

1J(CH) cou~ling is between C-6 and H-6a. 
(2_) The relative signs of J(CH) and J(HH) are of opposite sign (as 
e~pected and assumed in the construction of figure 2). Inverting 
line 6 in the proton spectrum served as a cross-check on the results 
(Figures le and 2b, SPI [2]). 

The power of the inverting pulse (¥H =5 Hz) was so high as to influence 
the neighbouring proton lines 7 and? in the SPI experiments [1] and [2], 
respectively. This led to a slight increase of lines 11 and 10, 
res pee ti vely, and a decrease of lin_e 12 which, as a conseq_uence; is too 
small to be observed. 

Yours sincerely 

~ 
K. Pachler 
SENIOR CHIEF RESEARCH OFFICER 
CHEMICAL PHYSICS GROUP 

P.L. Wessels 
SENIOR RESEARCH OFFICER 

1. K.G.R. Pachler and P .L. Wessels, l_. Magn. Resonance, 12, 337 (1973). 

2. A.A. Chalmers, K.G.R. Pachler and P.L. Wessels, Org. Magn. Resonance, 
.§., 445 (1974). 

,-------------------.-----------·- -- -
a b Ve,; 

lJH6o-H61 ~ ~C6-+ffl• 

~C~ f----~ -H6~-----< 

UNE NO I 2 3 4 • 6 7 • Lit£ NO 9 tott 12 
SAN STATES SPIN STATES 

H-61 a /3 a /3 
H-6a a /3 a /3 
C-6 /3 /3 a a . /3/3 a a 

I SPIOJ 
. SPI~ 

H-61 /3 /3 a a 
H-6a /3 a /3 a 

SPl[t] J 
SPI [:!] J ' ~ . 

FIGURE 2: Theoretical ABX spectrum of the methylene bridge nuclei of (I) . 

(a) . AB (1H) part with SPI experiments indicated. 
13 . 

(b) X ( C) part with expected SPI results. 
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I UNIVERSITY OF LONDON KING'S. COLLEGE 
TEL: 01-836 5454 STRAND LONDON WC2R 2LS 

DEPARTMENT OF CHEMISTRY 

18th March, 1976. 

Dear Professor Shapiro, 

lH AND 
19

F NMR DATA OF HYDROXYLAMINE ADDUCTS OF CYTOSINES 

1 t 
. I D .. . 1 d 

a amen in ixie an or so we understand, has Your · blue note, -
galvanised .us into reporting .some results on lthe lH and 19F nmr spectra of hydroxyl-
amine adducts of cytosines~ 

hydroxylamines 
NH2 

~)-z. T I 
o~-

1-1 

·The reaction of 
(II) at pH 5 - 6 

+ 

cyt~~ine (·I, ·1: Z=H) and some derivatives 
gives (III) as a major product1

'
2 • 

NO~ 

pH 6 O" It \-1 

" 0 " t-\lto~ 
H 

(I) ; Z=H or F . (II); R=H, alkyl or aralkyl. (m) 

with 

With Z=H and R=alkyl or ara1i y1, the CH2 group at c-5 is part of 
• 11 

an ABX system, analysis of which gives the values of JAB• JAX and JBX ,shown in 
Table 1. 

R 

Bun 

Bu 
i 

Bu 
s 

Bu 
t 

_PhCH2 

TABLE 1 , 

1 1. 

ANALYSIS OF THE ABX H NMR SPE~TRA OF COMPOUNDS (III) 
I, 

JAB/Hz JAX/Hz JBX/Hz (vA-vB) /Hz 

-15.5 4.4 4.2 15.0 

-15.4 5.2 4.2 16".6 
I 

-15.5 5.1 4.4 17.3 

-14.8 4.7 4.4 18.4 

-16.9 5.8 3.3 13.0 

Two conformers (IV) and (V) ~ also shown as their Newman 
projections (VI) and (VII) respectively, are [possible. · The data in Table 1 

. 

reveal that in chloroform as solvent, (IV) is the predominant conformer. This 
fol-lows si·nce JAX and JBx are almost equal which ·implies torsion angles of ca. 
60° between HA .' or HB and Hx 3 • At first sight thi~ is surprising since the bulky 
alkoxyamino group in position 6 would not be expected to_ occupy an axial position. 

• I • . 

It probably arises, however, thr-ough intram6iecular hydrogen bonding between the 
Hof RONH in .position 6 and the ,oxygen of th~ 4.:._alkoxyimino _group pius hydrogen 
bonding between N(l)~H and the oxygen of the 6-alkoxyamino group. 

::-

------, 
L 
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0~ 
~ 

l N- . 

HN NOR \+ N 7 ~ HA 
H:,; . Hp, . ROt-lH 
RONH 

~s 
, Q'/) (v) 

II I Ill 

tt; . . Hx. t.lCR ~-~"· "A~NH 
R ONiY M~ 

RONI H~o 
RON - ll_\O He 

(y~ (v11) 

With . Z=F, only one d.iastereomer is detectable by 
19

F nmr 
(o (CFC1 3 ) = 100.1, doublet of doublets) and both the 1H and 19F' spectra reveal 

JH -F = 18 Hz, JHA-F = 49 Hz and JHx-HA = 2.6 Hz. This provides the first proof 
o?a stereospecific, trans addition to C(5) - C(6) and. furthermore it reveals 
that in this case,(VIII) = (IX),is the predominant conformer. Presumably this 
is due to intramolecular hydrogen bonding between N(l)-H and the oxygen of RONH 
(position 6) coupled with hydrogen bonding between RONH and the adjacent fluorine 
at position 5. 

. 1 ,, 
Variable temperature H nmr reveal little change over a temperature 

range from -60 to +60°C. This suggests that conformers (IV) for Z=H and (VIII) 
for Z=F, are unique in each case. Substantial support for this suggestion is 
provided by the observation that compound (X) shows a doublet at o 2.72 for the 
AB protons and . a triplet at o 4.1 for the X proton with JA(B)-X = 4.0 Hz. 
Decoupling· AB or X protons causes collapse of the triplet or doublet to singlets. 
One concludes that replacement of the N.H proton at C (6) by NCH 3 re.moves the 
intramolecular hydrogen bonding to NOCH 3 at C(4) which in turn allows a rapid 
conformational interchange between structures equivalent to (IV) and (V). Since 
HA and HB become equivalent, the intrinsic non-equivalence term must be very 
small. 

Yours 

C. D. HALL P. M. SCHALKE 

REFERENCES 

1. D. M~ Brown et al., Frog. Nuc. Acid Res. and Mol. Biol.,}_, 1967, p 349. 

2. N·. K. Kochetkov, et al., ibid., ~~ Academic Press, New York, 1969, p. 403. 

3 . . P. M. Schalke and C .• D. Hall, J. Chem. Soc., Perkin I, 2417, 1975. 
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UNIVERSITE LOUIS PASTEUR 
DE STRASBOURG . 

INSTITUT DE CHIMIE 
1, rue ·e1a1se Pascal 
67008 STRASBOURG Cedex 

I 
STRASBbURG, le 20 Mars 1976. 

Telephone ~:gJl!~ .61-48.-30 
-I 

I 
Boite postale 296/RB 

· Professeur J.-M. LEHN 

m = O; n = .1 [ 2. L 1] 

m = 1 . , n = 0 [2.2.1] 

m = n = 1 [ _2. 2; 2] 

Dear Barry, 

Pr6fes\:for Bernard L~ SHAPIRO 
Texas. A & -M University 
Colleg~ of· s6ience 

COLLEGE STATION, TEXAS 77843 

U.S.A. ! _ 

We have been studying cation exchange rates in 
·cryptate comple~es b)!ij temperature dependent 13c-NMR 
spectroscopy. The fo]lowing coalescence temperatures 
Tc and free energies of activationllGc:/- have been 
obtained (in water): 

Cryptate T 6G :/- (kcal/mole) · 
C C 

[Na+ C 2.1.1] 1· +35° 15.1 

[ Li+ C 2 • 2 . 1 ] -20 13 .0 

[ Na+ C 2 ~ 2 . 1] 
I 

+72° 16.75 

-[ Na+ C 2. 2. 2] 1- +26° 14.75 

[ K+ C 2. 2. 2] +46° 16.35 
+ 

[ Rb C 2. 2. 2] +13 14.5 

Studies of otJ er complexes and of exchange rates 
in other s_olvents arJ in progress . . The figure shows an 
example of the spectra obtained. . 

Sorry for the_f· delay in answering.! 

· Yours sincerely, 

E, KAUFFMANN ,.M. LEHN 

~-~· 

L 

----
L 



,13CtH] 
- 211 + NaCl 

2 I 1 

SOLV.: D20 

ref.: -+OH 

35° 

211-21 

22° 

I 
; 
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Professor B. L. Shapiro 
Department of Chemistry 
Texas A&M University 
College St'ation, · 'l'exas • 7784 3 

Dear Barry: 

March 22, 1976 

Title: V-4311 R.F. ubit used for F.T. 
1 • 

Our HA-60 F.T. system (Newsletter 200) had baseline 

roll when we . attempted to rcii ove t 500 passes on a dilute 

c13 sample. Most of the pr9blem ! as eliminated by . . 

instailing a solid state gate in the grid circuit of 

both I .F. stages as follows: 

IOK n: _, 
+21ov.A.---------

Department of Chemistry 

IF AMPLIFIERS 

C3II 
.01 

[g) :\ R356, 680 

I!] 

[i] 

00 

I R355. 270 

j R354; 150 

R353., 15 

R320 
15K 

L 

,,-.._,__ 

L 



Professor Shapiro 
March 23, 1976 

The gate pulse is applied lOµsec before until 40 µsec after the 
R.F. pulse is delivered. 

XL-100 Recorder Problem 

This problem had been in our XL-100 for over three years and 
appeared as an intermittent, about an hour every three months. 
One of the symptoms was that one could not continue to operate 
the F.T. program once the spectrum was plotted on paper. This 
happened because the computer was not informed that the ,plot had 
been completed. As usual we searched for problems in the computer 
program and digital circuitry. 

The problem was that the ground side of the right and left 
recorder limit s:witch was about 2-3 volts instead of ground as it 
should have been. This was due to a defective ground strap on 
the recorder itself. One can quickly check for this by measuring 
the voltage at each limit switch (about 4-5V) and watch it drop 
to zero as the recorder is swept to its limit. 

Sincerely, 

Clarence Gust 

Dear Barry: 

211-23 

We have a Varian DP-60 spectrometer available for sale. The 
magnet and power supply is suitable for the Allerhand probe. As you 
know, a conversion kit can be obtained from Nicolet Technology Corp., 
Mountain View, California. 

Would you please mention this item in the NMR Newsletter. 

With warm regards, 

RMD/if 

Yours sincerely, 

Robert M. Dowben, Professor 
University of Texas Health Sciences Center 
Department of Biophysics 
5323 Harry Hines Blvd. 
Dallas, TX 75235 
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. . f 
of hexaphenylcyclohexaphosphine oriented in a nematic liquid crystal. 

We present here some results obtained . . . . I . [
1 ] 31 . · · from the H P n .m r ~pectral 

analysis of hexaphenylcyclohexaphosphine(PG:6H5)
6 

oriented in a nematic liquid crystal. 
. . . I 

The spectral analysis (Figure) (D3d symmetry) gives the following_ values : L 
· J 12 = -107 Hz J

13 
= 32 [

1

Hz - 25 Hz 

= - 39 Hz = - 31 .5 Hz D13 = -76 1Hz 

Ass~ming a negligible contribution qf the 1J(PP) anisotFopy, the puckering 

angle a of the six""."membered ring can be calculated. The a value (96.5°-<:. a< 97°) I . 
is in good agreement with the X-ray structural data. Such an agreement confirms the 

validity of the assumption that the coupling anisotropy is .negligible. 
. 1 . . I . . 
.The J(PP) absolute value in (PC

6
H

5
)

6 
where the phosphorus lone pairs . 

adopt an almost trans disposition, is small as compar.ed with the 1J(PP) c~upling 

measured in other· polyphosphine molecules. I: · Such a behaviour is in agreement with a 

rec.ent calculation in our group on 1 J(PP) f n. different conformatiqns of ·p 2H4 (I) 

and which can be expressed in a Fourier ei pansion 1j(PP) = :- 124.43 - 122.86 cos r/i 
+ 10. 87 cos . 2</i - 1 • 6 I -cos 3</i .where r/i denotes the phosphorus phosphorus lone pair 

angle. 

J.P. ALBRAND 

(I ) J. P • ALBRAND, H. FAUCHER, 

the press 

. OGNE 

/ 
' 

Sincerely yours, 

J.B. ROBERT 

I · ~ 

r . and J.B. ROBERT, Chem. Phys. Lett., 1.n 

L 
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Uw_ kErnmerk Uw brief van 

Onderwerp 

Techn
1

i~che Hogesch9ol Delft 
. I . . 

Laboratorium voor Technische Natuurkuride 

Professor Dr, B.L. Shapiro 
I . • . 

Depar~I ment of Chemistry 
Texas A &_M University 
College Station 
Texas[ 77843 
U.S.A. · 

I -
Ons kenmerk Delft,. Nederland, Lorentzweg 1, tel. 01730-33222 

25th March 1976 t~estel: 5394 

Dear Professor ·Shapiro, 

l1 

A complete IRFT sequence averaging 
1· . . 

met:tiod for T1-measurements. 

A 70 k0e multipurpose HR-NMR spectrbmeter system is being . . . p . . . . .. . . • 
developed in our laboratory. The spectrometer part of that 

· system is under .an indirect computer control. During a certain 
time, which we call a stretch, the spectrometer is tinder the · 

. I, • . 

control of a computer programmable ~iming generator. The 
spectrometer timing and s~ttings and the way of time averaging 
c~n ~e ch~ged in each stretc~ ( 1 ) . I, · 

Within this system the following sequence for performing a 
T

1
-measu.rement is possible. · 

PD -· -~ .s~Ti PD -_ nJ2 : tT1 - - --~ __ n ,S"~- 1 ~T
1 

PD 
1so~~~- 1d~o 

. . . · . . \: · . . · . · N-times 

( ( PD-180° .:.•d ,/ 0 ~ 1 , 2 ..•.. M-1) j .,..9~0 -AT )M-PD-96° ~AT )N 

:whe~e 
PD - Pulse delay 
AT= Acquisition . time j 

S = Ratio of two .successive 180°-90° distances; 

,'m~ing a f'.a-st disc a_s mass storage the d,ifferent decays in the 
sequence are time averaged and stor1d on t _hat_ disc without . 
any loss of time. I• 

L 

L 

:..-

L 



It is felt that with this sequence the influence on the 
measured T1's, due to changes in spectrometer parameters 
(e.g. field drift and sample temperature), is less than 
in the case where long and short 180°-900 pulse distances 
are alternated, but the complete-time averaging of one 
particular pulse distance is done before the next pulse 
distance is adjusted (2). The reason is that with our 
sequence the influence for the different 1800-9oo· pulse 
distances is almost equal. . The combination of the idea 
of Levy and Peat and the complete sequence ·will give 
the best result. 

(1) A.F. Mehlkopf, T.A. Tiggelman, J.H.N. Creyghton and 
D. Korbee 
Paper presented at the second European Experimental 
NMR Conference, Enschede, The Netherlands, November 1975 
(A surru:il.ary is available on request) 

(2) G.C. Levy and I.R. Peat, J. Magn. Resonance, 1..§_, 500 
( 1975) 

Please credit this contribution to prof. J. Smidt's 
subscription. 

OPPORTUNITY WIIBIN T"rl.E BRUKER ORGA.NlSATION IN JAPAN 

211-27 

The Bru}:er Group of' Companies nave now establ.Lshed _!-:! Sister Company in 
Tokyo, .Japan. To expand. our team we would welcome one or two new members 
who are familiar wHh the application of NMR spectroscopy to chemical 
and priy-sical problems. · 

The main object would be to assist our many customers in Japan to get 
. the best possible performance out of their Bruker instrumentation and 
to Li.ase with our head-office in processing sales enquiries. 

At least some bas.i.c knowled~e of Japanese is required and it may well 
be particularly interesti n;,: for ,Japanese Nationals; Our office is 
located in Tokyo City. 

hnyone -.vho 11Tould like to know more about this should write to me at 
the address an the bottom 9:f' this letter. 

Yours sincerely , 

BHUKER Jh.PAN COMPANY LlMITED 

J .A. Deegan 
21-22, 1-Chorne 
Higashiyarna, Meguroku, 
Tokyo, Japan 



211-28 Professor B. L. Shapiro 
Department of Chemistry 
Texas A & M University 
C~llege Station, TX 77843 

·Purdue University 
Department of Chemistry 
March 26, 1976 

Dear Barry: . . I . 
LET THE NUCLEI SPEAK, A FREE-STANDING 0.01-110 MHz TRANSCEIVER. 

We have recehtly constructed a syste~ l hich can be used to resonate and 
·· detect any frequency in the nuclear range of our XL..:100 (10 KHz-110 MHz) 
· operating in FT mode. ·sensitivity is a little better than the standard XL . 

rec~iver, and we tan set spectral windows from 10 Hz to 300 KHz with optimum 
fi _l.terin~ . . Frequency sel~ction simpl~ requ,

1

:res the tw~st of a kn~b . (spectrum 
analyzer), the set of a dial (synthesizer), and the flick of a switch (close 
feedback loops). The frequency lock is stable to better than 0.01 Hz for 
24 hours. . . I, . . . · 

The system is b~sed on a frequency synthesizer (HP 8660-A) and spectrum 
analyzer (H~ containing 8552 R.F. sections 8553 I.F. module and 8443 tracking 
generator). The basic circuitry necessary to link the units and to provide 
phas~ coherence thro~ghout the system (and the XL) is shown in _ the figures. 
It should be noted that the second IF stage operates at the su~ rif the input 
and first local oscillator frequencies to limit spurious response ; · Matching 
of'the transmitter frequency to the receiver centerband is achieved by appro-

. priate mixing. The beat frequency between the receiver and syn th es i zer is 
sensed and zeroed in a feedback loop. 

As a practical example, the 27Al spectrum of a 0.05 M LiAlH4 solution is 
sh6wn. The recently torrectedl Al-H couplihg constant i~ co~firmed. We have 
encountered two limitations to obtaining ro;utine multinuclei nmr on the system. 

· We do . not have a broad-band probe and are r
1
estri cted to nuclei which resonate 

~lose to the 61d favorites. We have had ohly minor success with proton nmr -
the HP detector is so sensitive that proton" solvent peaks lead· to destruction . . 
Work is in progress to remove these limitations. The work is described in a 
J. Mag. Res. communication in press; full details are available from the 
undersigned. · 

l. S. Hermanek, O. Kriz, J. Plesik and T. Hanslik, Chem. Ind. (Land.), 42; (1975). 

R. E. Santini : I J. B. Grutzner fa 1-~--

TRANSCEIVER 

R.F. INPUT r---:--------,1---AUDIO TO CPU ---FROM PROBE ---.-----.---~ c.e. OUTPUT 
EXT. SWEEP 

I: 

REF. 
. (1MHz) I 

I • r. 
I 

.l 

I: 

--~To LOCK svsTEM I . 

SYNTHESIZER 

PULSED 
XMTR · 

">---~ PULSED R.F. TO PROBE 

CARRIER REF. 

.. I 
i=igure 2 

. I 
Carrier frequency phaselock system - block diagram 

I 
\ . 

L 



120MHz 200MHz 
L.P. lF. 

~:UT~ 
IOKHz to 

110MHz 

SOMHz 
I.F. 

>-- CENTER - BAND 

120MHz R.F. 
CARRIER OUTPUT 

· L.P. AMP. 

· 3MHz (WlTH FILTERS) 
I. F. - BW IOHz- 300 KHz 

TUNE 

Figure 1 - Tra~sceiver block diagram 

\~ 
I 

1000 Hz 

Figure 3 The 27Al spectrum of Li~lH4 (0.05M) in THF in a 10mm tube. 

Spectrum obtafned fro~ 16394 pulses with 5KHz bandwidth, 

4K data points·, and no weighting of FID. Lock was external 

deuteroacetone. 
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I 
DEPARTMENT OF HEAL TH, EDUCATION , AND WELFARE 

I . . 
PUBLIC HEAL TH SERVICE 

.NATIONAL INSTITUTES OF HEAL TH 

BETHESDA, MARYLAND 20014 

Building 2, Room B2~08 

Dr. B. Shapiro 
NMR Newsletter 

· ·Department of ,Chemistry 
Texas A&M University 
College Station, Texas 

March 30, 

77843 

Title: • Observation of individual carboxyl carbon atom 
resonances in a protein ,;,i t h high field CMR. 

Dear . Barry: 

._ In ;riting this note · I was tempted Ii to .title it "aesthetics of 
:NMR," since most people react as if havihg an aesthetic experience 
upon seeing our beautiful spectra. 

1

• 

· The figure shows the carboxyl-carbonyl region of 13c NMR 
. I . 

spec~ra of ~en egg white lysozyme (MW l f ,600, 10 m M) at 40°, 
. obtained using a Bruker WH-_270 spectrometer at 68 MHz. We have 
recently replaced the Raytheon computer lused in this work with 
a Nicolet 1080 with 36K memory. 

Discussion of the carboxyl group titration curves and the 
question of the efficacy of high fields l for such studies of proteins 
will be found in our forthcoming paper~~- Shindo and J. s. Cohen, 
Proc. Nat. Acad. Sci., in press) • . It should be rioted that two 
carboxyl groups are in the active _site of hen egg white 1ysozyme. 
We are not sure if we have observed their resonances and · are currently 
carrying out inhibitor binding studies• Ii 

I will be on s.abbatical at the Isotope Departm~nt of the 
Weizmann Institute, Rehovot, Israel, for a year from July, helping 
to set up some biochemical applications I on their _new . Bruker WH-27,0. 

Sincerely, 

. ~ ·· 

I . . 

Jacks . Cohen , 
Reprodbct:ion Research Branch 
National Institute"of Child 

JSC:ell Heal l and Human Development 
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varian/611 hansen way/palo alto/california 94303/u .s.a./415/493-4000 

March 23, 1976 

Prof. B. L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

I 

"Carbon-13 NMR for the micro-chemist" 

Dear Barry: 

Rapid progress in instrumentation is outstripping the spread of information 
throughout the cotmnunity of chemis~s who .c J uld otherwise make better use of 
the present capabilities of NMR spectrometers. It may be hard' for your 
readers to believe that there are still chemists who think that 50 milligrams 
is necessary for a decent lH spectrum, and a bottle full for a usable 13c . 
spectrum, but I run into them all too often. While readers of this bulletin 
may already be aware of the capabilities described in this letter, they may 
not appreciate them enough to participate ~s fully in the general dissemination 
of this information as they might. In hop~s of remedying this situation I 
offer the following. · . [, 

For small sampleswith reasonable solubility in the usual deuterated solvents 
there is much to be gained by improving thy coupling of t he nuclear moments 
to the tuned detector circuit. Using an XL-100 spectrometer equipped with a 
small coil closely coupled to sample tubes 1of 1. 7 mm o.d., 1.5 mm i.d., we 
have obtained the results shown in the attached spectra. Chart A shows the 
spectrum of 5 mg of cholesterol obtained in only 1000 seconds. The spectrum 
would still be very usable if only 250 · sec~nds were devoted_ to accumulation 
of data. The latter is the scan time that /most chemists think of as standard 
for a single-scan proton NMR spectrum. Even the most miserly of chemists can 
usually spare 5 mg (you get most of it back). · 

Chart Bis a plot expansion that shows that such rapidly-run: spectra will tol­
erate some resolution enhancement and resolve completely all of _the spectral 
lines. 

Chart C shows the spectrum of a mixture of fatty acid methyl esters normally 
used for GLC calibration. A soLution of 3[._5 mg in 12 µ1 of CDCl3 was run for 
approx. 15 hrs. with 90° pulses 'at 6 sec. intervals. The numbers associated 

• • i I • • 

with the . peaks are integral intensities, while assignments appear under the 
• 1 •· I • I 
corresponding peaks. Since Ct6, Ct7, and Cis have more molecular motion, being 
at the end .of the chain, they have longer Ti's and slightly lower intensities 
than C2, c3 and the remaining carbon atoms! in the chain. The sum of the in­
tensities of the two peaks due_1to Ct6 was normalized to the intensity of C2 to 

· correct for .this difference in \T1 , D;fferences in NOE factors were neglected 
sirice essentially full NOE is found for most carbon atoms in these large molecules. . t 

I 
I 

i I 
1 · 

L 



.:: 

r\ 

Ac<.IA.M• t,wi_c.: tooo sec.ow,e\s, 
. Ti.dot. o.cl. : 1,.7 ~w.. . 

211-33 

.::-~-t:±±::!±:t::=~::::::::::c::±::H::t:::c::=:::o:~~:::::::t:tt=t:t.::c::::;:;:lr:!;_~::1:±it::ttt.!i.:J:==:~:::±tti:.t::::~~cd::t:±:t::::t::tt:~~ct±t:tt:tl 

·.:c=:c;;:;::;:::c;::;,::i:;:::::;:::p;::;::;:::i=r;::;::i:;,:::;:r:;::;:~~~::;c;:::;:::?;~~~~~~~~~~~~~ 
'°I'° 13 
21°° C 

I 
~ 
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That the latter assumption is justified is supported by the good agreement of 
the composition of the sample as determined by NMR with the values on the label. 
Thus, a 4-component mixture can be quantitativeiy analyzed by 13c NMR, even if 

. only a few milligrams are available. 

Fi nally, the existence of sub-milligram samples cannot be denied or avoided in­
definitely, even by the most hard-hearted and self-protective 13c NMR spectros­
copist. Many biological applications such as metabolic studies fall into this 
category. Samples are often measured. in mouse-days, or other equally bizarre 
units. A mouse-day of some products might be from 10 to 50 micrograms. 
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With the idea of freeing the biochemist frl m the drudgery of mouse culture on 
a large scale, . I decided to determine the lower limit of sample size which co1..1ld 
give a usable 13c spectrum from a complex molecule with data accumulatio~ over 
a weekend. Chart .D shows the 13c spectrum of 100 micrograms of cholesterol dis~ 
solved .in C6D6 and run for J00K :transients f:'at 0.8 sec .. int~rvals. · I believe that 
the capability demonstrated here should make .Be NMR applicable to some of these 
pitifully small· samples resulting either £}om the physical size limitations of · 

. practical laboratory animals, or from the sniall scale of effective separation 
methods such as thin layer chromatography or GLC. 

]; 

Varian Associates ' . 
Palo Alto, California 

it 
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New 18-mm Probe for the XL-100 
13CSpectra 
10 Times Faster 
Now Varian XL-100 userq can run natural abundance 13C spectra at mil Ii molar 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 1 O mM sucrose-clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research. 

The V-4418 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-red 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 t~e XL-100 i~crease~ by a factor of 5. ,-'4 ~ .. II 
Or, in terms of time savings, these com- - -1!111!1-iii!~ 
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 

1H • l00.IIIHI O 1H•l§.4MH1 0 
"F • U .IMH: 0 1ty: . 94.I MH1 0 
11P • 40.5MIII O 't1 - 100.IMH1 0 
1"c . z5.21011 0 INT □ EXT □ 

---□ cw □ PULSED □ 

"""'""'~ OtlSUN[ EEEE 
u,auu {OmM Sueran 

SOLVCHT~ n:1,1pHM8 't: 
T\Jat o.o.111LlL.__rnrn SPIN RATt..M.._,ps 
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Compare these two broadband proton-decoupled carbon spectra of 10 mM sucrose in 0 20 , 
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 information contact your 
local Varian representative or write to: 

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