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WE STOC~ ALL THE RECORDING CHARTS YOU NEED • •. 
• THE ~pRLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSW~ RE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
• EVER~ THING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FR 9E 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUESTIONS, PLEASE CALL. NMR CHART PAPER 
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CHART PAPER 
Finest grade NMR Chart ~Jper made to be used in every model spectrometer. All charts 
have been updated to co i'ncide with the newest instrument techniques ... Fourier 
Transformation.Hetero-Deceupling, and Time Averaging. 

k d500 h b I j II h th . NOTE: All charts pac age s eets to a ox exc 1pt ro C arts or as o erw1se note . d 

- -

I 
PRICE PER BOX 

CATALOG 
NUMBER INSTRUMENT 

11 jfYPE 1·10boxn 11-~4boxn 25-49boxn 50& av• 
VARIAN I I 

WCV-100 (S-100A) HA-100, HA-100A, and D I qa1. $35.00 $34.50 $34.00 $33.50 
WCV-60 (S-60C) A-60, A-60A and D q a1. 35.00 34.50 34.00 33.50 
WCV-60EL HA-60EL and IL Cal. 37.50 37.00 36.50 36.00 
WCV-XL (XL-100) XL-100 (Standard) I Cal. 35.00 34.50 34.00 j3_50 
WCV-XL-100FT XL-100 (Fourier) Cal. 37.50 37.00 36.50 36.00 
WCV-220 (S-220) HR-220 , Cal . 37.50 37.00 36.50 36.00 
WCV-56 (S-56A) A-56/60 

1 

Cal. 37.50 37.00 36.50 36.00 
WCV-360-K-10 EM-360 qat. 28.00 27.50 27.00 26.50 
WCV-20 (CFT-20) CFT-20 

1 

Cal. 30.00 29.50 29.00 28.50 
WCV-EM-300R (3E) EM-300 (6 rolls/box) qa1. 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10) EM-300 (flatbed) <fal. 28.00 27.50 27.00 26.50 
WCV-60T (S-60T) T -60 (two color) I Cal. 

20.00 19.50 19.00 18.50 
WCV-608 T -60 (one color) ' ~al. 17.50 17.00 16.50 16.00 
WCV-60U (S-60U) T -60 (multi-nuclei) ctal. 20.00 19.50 19.00 18.50 
WCV-60TS T -60 (no grid, delta) Blank 16.00 15.50 15.00 14.50 
WCV-BL 11" x 26" Blank 16.00 15.50 15.00 14.50 
WCV-60T-8L 8-½" x 11 " 

11

; ~lank 10.00 9.50 9.00 8.50 
WCV-CFT-20K-11 11" x

0

16" Blank 13.00 12.50 12.00 11 .50 
WCV-360BL 11" x 16" Blank 13.00 12.50 12.00 11.50 

I 

JEOL I 
WeJ:ii:tA C-60H, 4H-100, (9.00 ppm) I €al. 37.50 37.00 36.50 36.00 
WCJ-4HB C-60HL, MH-100, (9.0 ppm) 

I €al. 37.50 37.00 36.50 36.00 
WCJ-4HC MH-100, PS-100 (10.8 ppm) €al. 37.50 37.00 36.50 36.00 
WCJ-4HD MH-100, PS-100 (9.0 ppm) 

I €al. 37.50 37.00 36.50 36.00 
WCJ-4HE PFT-100 (standard) I chal. 37.50 37.00 36.50 36.00 
WCJ.PFT-100 PFT-100 (Fourier) I €al. 37.50 37.00 36.50 36.00 
WCJ-FX-60(FX-2) FX-60 

I 
<l:al. 37.50 37.00 36.50 36.00 

WCJ-FX-60-SL FX-60 (para only) Ii Blank :1 19.00 18.50 18.00 17.50 
WCJ-PFT-1 00B L 11" x 17" (para only) Blank 19.00 18.50 18.00 17.50 

WCJ-BL 11"x17" I! Blank 15.00 14.50 14.00 13.50 
I I 

BRUKER !I L. WCB-"UC" HX-90, HFX-10 40.00 39.50 39.00 38.50 
WCB-SL 12-½" x 29" I ~lank 17.00 16.50 16.00 15.50 
WCB-WH-90 WH-90 I €al. 35.00 34.50 34.00 33.50 

WCB-SX-FT HX-270 €al. 40.00 39.50 39.00 3B.50 
I 

PERKIN-ELMER I I WCPE-2018 R-20, R-20A I Cal. 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-208 y al. 37.50 37.00 36.50 36.00 
WCPE-462-1075 R-12, R-12A (6 rolls/box) Cal. 35.00 34.50 34.00 33.50 
WCPE-435-0065 R-24 (roll) (6 rolls/box) yal. 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A (rect.l (100 sh./box) 

I 

yal. 7.00 6.50 6.00 5.50 
WCPE-441 -1580 R-22 (rect.) (100 sh./box) y al. 8.00 7.50 7.00 6.50 
WCPE·R-32 R-32 (roll) (6 rolls/box) yal. 35.00 34.50 34.00 33.50 
WCPE-2018BL 11" x 22" Blank 15.00 14.50 14.00 13.50 
WCPE-2021BL 11" x 19" I Blank 15.00 14.50 14.00 13.50 
WCPE-526-1102 R-26 (rect.) (100 sh./boxl ~al. 7.00 6.B0 6.60 6.40 
WCPE-435-90208 L R-24A (rect.) (100 sh./box) I ~lank 4.50 4.25 4.00 3.75 
WCPE-441 -1580BL R-22 ( rect.) ( 100 sh./box) I Blank 4.50 4.25 4.00 3.75 , 

NMR SPECIALTIES l 
WCN-60/100 A-60, HA-100, A-56/60 I 

f al. 35.00 34.50 34.00 33.50 
!I 
I I 

i I. 
\NILMAD GLASS COMPANY, INC. 

I I 
U.S. Route 40 & Oak Road I Buena, N.J. 083~0, U.S.A. 1 (609) 697-3000 1 TWX 510-687-8911 

i I 
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,::1{(; _\ ;-.;I SC HE C HEMJE DER TECHNISCHEN UNIVERSITliT BRAUNSCHWEIG 

Prof. B. L. Shapiro 

Department of Chemistry 
Texas A&M University 

Ii 

·II I 

College Station, 
11 ', 

Texas 77843 / U. s.,A. 

Dear Professor Shapiro: 

33 BRAIJNSCHWEJG \___/ 
SCHLEINITZSTRASSE 
Tel. T. U. 1911 

Durm"·•hl lnstitut J 91 
Vorw•hl OSJ, · 

December 9, 1975 

An Empiric Rule for the Determination of the Substitution Type of Poly -
. 'I 1 . 

. pyrroles Related to Natural Products by Means of · H-NMR Spectroscopy. 
jl : ' 

In the course .of the investigation of t~e 
1

H-n. m. r. spectra of a series 
of pyrr~le d~_rivatives which w:re p~epared as building blocks for ~he ·· 1 a 
synthesis of- .se_veral polypyrrohc compounds related tb uroporphyrm III· ), 
12-decarboxyuroporphyrin III lb} anq, phyriaporphyrin III (18-decarboxy-
uroporphyrin III) laJ an interesting r~lationship was observed between the ~ 
chemical shifts of the signals associated with the methylene -protons of 
f3-standing acetic ester residues and li the nature of the 1 groups attached 
to ~he vicinal a. -positions. Thus, on:iy such substituents at the ex-position 
which exert a conjugative electron-withdrawing effect on the pyrrole ring 
bring about a quite constant paramagnetic displacement of the chemical 
shift oCmethylene protons at the nei~hbouring f3-positions of about O. 3 ppm 
as compared with the corresponding i;values for derivatives lacking such sub­
stituents ( c. f. table 1 ). In this connection it is noteworthy that the (3-pyrrol­
in-2-yliden)-methyl group as it occurs in the bilatrienes (e.g. 8) has no 
conjugative electron withdrawing effect (c. f. table 1 ). ~ 

The average values given in _table 1 are rather independent of other sub- . 
stituents present in the molecule. Th1ey are therefore also valid, within _,. 
a series of related compounds, for pyrrole derivatives as well as for many 
linear polypyrroles such as dipyrrylip.ethanes (5 ), tripyrrene hydrobromides 
(6., 13), -biladienes-ac salts (7, 14), bilatrienes (8)., and bilanes (9). 

. I 

Table 2 shows the application of the a:bove empiric rule to several bila­
diene- ac salts and bilatriene derivatives, most of which were prepared as . 
the key intermediates for the synthesis of polypyrrolic compounds probably 
involved, in the biosynthesis of heme, 1 chlorophyll, and vitamin - B 12• · 

. I . 

' 
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No. 

2 

3 

4 

5 

6 

7 

8 

9 

Table 1 . Dependence of the chemical shift . of the methylene protons 
of !3- standing acetate groups on the nature of the vicinal 
a. -substituent in pyrrole derivatives. 

R1 
6 (ppm) 5:trCOOMe R2 coc:~ 

H CHO 3,52 R ~ R
1 

J CHO 3,49 

Me COOBul 3,45 Me = CH3 

210-2 

Oi20Ac COOBul 3,52 tf!,e = CH2-C000i3 

pM. A,-. pMtt = CH2-CH2-COOQ-I) 

.)-:( . COOBul 3,51 
~ COOCH2Ph 

pM• A'"· pMo JlA• 

~4Mt 
cooeut 3,58 No. R, R2 

O(ppm) 
COCl3 

10 COOl'.:H2Ph Me 3,82 
pMo If'• pM• AM• 5i.,. Ji>$ 11 COOMe COOH 3,76 

3,54 
~ ~ H . ~ H 12 COOH CHO 3,92 

5{5-1' pM• AMt pM• A"'• )JM• 
_):---f_.COOMe 

3,54 13 ¥Me ~ COOBu1 
3,73 

N N COOM H H t 

pM• If'" ){5{ . Me .Me Me P1"'Me . Me 

~OOMt 
3,42 14 ¥Me )c;(X 3,74 

· ~ COOMe ~ ~ Me 

On the basis of the assignments made for the methylene protons of acetate 
side-chains in the corresponding 1H-n. m. r. spectra we could exclude the 
possibility of scrambling reactions 2 ) during the synthesis of our biladienes­
ac. Particularly, in the cases of biladiene-ac salts without terminal con­
jugative electron-withdrawing groups (e.g. I. 4) the existence of the expec­
ted arrangement of the !3- substituents could be confirmed by signals at 
6 = 3. 80 ppm (2H) and 3. 52 ppm (4H) for the methylene protons of the 
C-7 and the C-2, C-18 acetate groups, respectively. Furthermore, we 
synthesized a biladiene-ac derivative I. 7 of the 12-decarboxyuroporphyrin-I 
type. As expected three signals for the methylene protons at the C-7, C-17, 
and C-2 acetate side-chains at 6 = 3. 81 ppm (2H), 3. 76 ppm (2H) and 
6 = 3. 50 ppm (2H), respectively, are observable. 
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Table 2. Assignments of the 
1 

H-:-n. m ~ r. signals to the methylene 
protons of .(3:... standing acetate groups in bilatriene and 
biladiene-ac derivatives. . 

I. 1 

2 

J 
,. 
5 

6 Me He 

7 He He 

8 He .J 

9 He ' He 

10 He Me 

11 AMe Me 

12 Me Me 

1J AMe Me 

ti 

H 

H 

He 

He 

Me 

He 

,J 

H 

H 

H 

,J 

He · Me 

pH• AHO 

PHo p>le 

n18' 

;1 

AM•,1 
11 

,.►1•., 

"ii 
►le 1, 

Mo'i 
A 11 

.AMo l 
!1 

· 11 
Ma !I 
pMe:1 

Hoi 

A li 
>le 'I 

' ,."•. 
· AMe pH• pH• AM•: 

AMe ·_ .pH• I'Ho AHo 

.J A Me pH• 
►lo I, 

J,57 

J,57 

"". 

J,5:? 

3,.50 

J,57 

3,57 

3,57 

),52 

J,54 

3,53 

),58 

3,57 

3,!\6 

J,84 

),81 

3,80 

3,117 

3,74 

· ).84, 

- 3,7J 

3,78 

),)9 

II. 1 Me co2 c112Ph CO CH Ph AMe · pH• 
2 2 1."•:1 

J,.5J 

J,,52 

3,72 3,72 

3,79 

J,86 

),47 

J,57 

-3.57 

2 Ke C02 Et CO2Et Me Me 

, Me - - CO
2

Me CO:?He . A>le pH• 

I . 

r 
- I - - -

In the case of the biladiene-a., c-dihydrobromide I. 13, · which was ' 
cyclized la) to the heptamethylester df the natural occuring phyriapor-

• :J I 

phyrin III, the correct substitution pattern could be shown by three 
singlets at 6 = 3. 46 ppm (2H). - 3. 52 ppm (2H), and 3. 86 ppm (2H) for 
the methylene protons of the C-12, C ~2~ · and C-7 acetate ·groups, respectively. 

. ' 
. ij 

Yourf sincerely 

-/~ !!:~ % O"?. . 

A. Gossauer H. M. Schiebel 
r . 
:I: . •' I '. ' ' 

1 a) J. Engel and A. Gossauer : Liebigs Ann. Chem., submitted to publication. 

:}~ 
J~ Erfgel 

b) J.C. S. -Chem. Comm. 1.975, 570;; and 713. _ 1 

2) A.H. Jackson, G.W. Kenner, G. S.1
1

Sach: J. Chem. Soc. _ (C) 1967, 2045. 



~rom prof.nr.G.Higele 

rnstitut ftir Anorganische 
11nd strukturchemie 
der Universiti:it Di.isseldorf 

near professor Shapiro, 
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4000 Di.isseldorf, 20.1.197fi 

Uni versiVitsstr. 1 

we are very sorry to bother you with two reminders for our 

contribution to TAMU NMR NEWSLETTERS. We spent about three 
months with moving into and setting up our facilities in some 

pretty new established buildings. Finally we got the necessary 

power supplies to restart our Bruker spectrometer. 

We continued looking intci the properties of alkylsubstituted 

phosphorous compounds : After synthesizing the ten possible 

hornologues RR'P(S)Br (R, R' = CH3 , c 2H51 iC3H7 , tc4Hg) we 
measured the 60-, 100-, 220-, 270- MHz- H-1-WlR-spectra. 

Ethylgroups and - to a lesser degree - . isopropylgroups gave 

rise to highly second order spectra of ABc3x and AB3c3x type. 
Spectralanalysis and simulation proved to be unusually diffi­

cult because of overlapping mul tipletts. 1 II- { 31 p} -INDOR­

spectra done under conditions used previously~), (power in 

H2 stronger than necessary for NOE, about tickling range) 

yielded the Sp-values for Ri'P(S)Br. 6P will follow the total 

number off-> -carbonatoms Ne= k+'l in 

[(CH3 )kCH3_k) [(CH3 )1 cH3_1]P(S)Br fairly linearly indicating 
the p -deshielding effect. No simple correlation between the 

protori chemical shift and N was detected. But the coupling 
2 C . 

consiants JPH for the methylgroup of cH3[(cH3 )kcH3_kJP(S)Br 

and JPH for the t-butylgroup in t-c4H9l(cH3 )kcH3_kJP(S)Br 
appears to be linearly dependend on the number of r -carbon-
atoms k. 

Results: 

Sp = 66,64 . + 13, 77 . NC (ppm) i rms = 2, 1 

2 .-13,03 0,524 k (Hz) 0,05 JPH = + . rms = I 

4 20,53 0,692 . k (Hz) rms 0, 10 JPH = + , = 
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Table l: Calculat-ed And Experime~tal Values of 
31

P Shifts 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 . 

_CH
3 

CH 3 
CH

3 

C2H5 

CH
3 

. C2H5 . 

. C2H5 

· i-C H 
3 7 

i-C
3

H
7 

t~C4H 9 

. R 
2 

CH
3 

C2H5 

i-C
3

H
7 

C2H5 

t-C
4

H
9 

i-C
3

H
7 

t-C
4

H
9 

i-C
3

H
7 

t-C
4

H
9 

t-C
4

H
9 

2 

2 

3 

3 

4 

5 

6 

I 
l 

. . j: 

I , 

I 
Ii! 

64.60 

80.73 

93. 19 

96.36 

105.40 

110. 24 

122.63 

124.05 

135.57 

146.64 

; 66. 65 

; 80. 40 · 

' 94. 17 
I 

i 94. 17 

107.94 ' 
I 

107.94 
·1 

121. 71 ! . 

121. 71 

. 135. 47 

1144. 24 

' l 
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! 

Yours sincerel y 

t:v-./fc~ 
G.Hiigele 

JI#~ 
w.peters 
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University of Bristol 

. · ----
Telephone: Bristol 24161 Ext. 

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

Dear Professor Shapiro, 

I 

II 
ii 

11 

1' 

I 

I 

School of Chemistry 

Cantock's Close 
Bristol 

England B58 I TS 

28th. January, 1976 . . 

I 

1
H 

103
Rh IND0R Measurements 

I i ~ 

The results of our IND0R_ study ii ~f 
195

Pt chemical,. shifts in platinum(II) 
complexes should soon appear in J .C .s .Da 1lton. We are now investigating how 
far the same conclusions apply to plati~um(IV) systems a~d to · lo3Rh chemical 
shifts. The double resonance approach! ~s particularly appropriate for l03Rh 
because of its 100% abundance and low sensitivity under dir·ect observation. 
Normally in our IND0R measurements ·, we l inonitor a peak maximum and scan the 
'hetero' region using'tickling' power lkvels. However, where JRhH is small 

ii ' ' ' ' (<:p. 5Hz) we get better results observing the centre of the proton doublet and 
doing what is essentially a decoupling experiment (although the power levels 
are s_till low). 

1
, 

ii 
I 1 d t b th 11 t 

1 1· . th 103Rh n genera, we o no o serve e sma pro on coup ings in e 
spectrum but for CH302CC5H4Rh(C2H4 ) 2 we jl clearly resolved 1 five of the nine lines 
due to coupling to the ethylene protons '. This was. particularly interesting 
because the . proton resonance itself waH a very broad hump at: the temperature 
concerned due . to coalescence of the two

11 
types ·of proton 7 esonances on the . 

ethylene ligands. · 

, I 

. Successive replacements of chiloride by broniid.e (or iodide) in 
platinum(II) compl~xes result in -regular _upfield shifts (the opposite direction 
to that implied by changes in the elect ~onic spectra). This also applies to 
Pt (IV) and Rh(III) although changes arH greater and. smaller respectively. Thus 
in comparable situations, replacement of chloride by brorilide produces changes 
of shift of ' 240, 350 and 170 p .p .m. fo1rJI Pt(II); Pt(IV) and Rh(III) respectively. 
F~r platinum(II), these c~anges in °I>tl :ar~ . ~ffected by ~he nature of ,the cis . 
ligands as well as those in the~ ppsition . . Such~ effects are 
noticeably less for Pt (IV) and probably: insign_ificant for Rh(III). 

' ' ' j ii ' ' 
· The effect of different neut ,a il! ligands does· follow the sense of 

changes of the electronic spectra. · c I p~risons •are not straightforward because 
successive replacements can resul_t in lv:ery different changes in shift. As far 
as we can judge, the effects are of s 'm'.iiar _magnitude for platinum(II) and (IV) 
but rather larger for Rh(III} so that : o'i' . the latter they predominate more over 
the effects of halidei~ I ' 



Already we have found 103Rh measurements to greatly assist 
the understanding of some unexpected quirks of rhodium chemistry. 
An example is~ [RhCl3(Me2so) 3] which does not show the two types 
of methyl group expected for structure .I but the complex spectrum 
shown in the Figure. 

~l 

Cl Cl 

~0SMe2 z±zs~2 s 
0 Me2 
~ 'fJ o~· 6 0 0~ 

Me} e2 

~ -~ 
Me/ I OSMe2 Me

2 
· Me

2 
Cl Cl Cl 

I II ItI 

M 3,170,990 3,173,061 3,175,540 -Rh · -Rh -Rh 

Peaks A to D show the coupling to 103Rh expecterl for S-bonded 
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DMSO (ca. 0.5Hz.), E and F are singlets with chemical shifts typical 
of 0-bonded DMSO\ and G corresponds to free DMSO. INDOR measurements 
on peaks Band D showed they were coupled to the same rhodium atom 
and since their intensities are approximately equal to .Ewe assign 
them to structure II. INDOR measurements on C gave two rhodium 
resonances. To separate. out the components of C, we have observed the 
1H{l03Rh} spectrum at regular intervals across C. Our recently 
acquired Pacific Measurements model 1028A frequency synthesizer 
is invaluable for such experiments as the source of the audio sideband 
frequency for lH observation. Using the usual lock frequencies on 
our HAlOO we can observe at switched intervals of O.lHz. whilst by 
reducing the lock frequency to approx, 1 kHz. we can ·use the next 
lower range giving intervals of 0.01 Hz. The heights of the observed 
l03Rh signals are plotted against lH frequency in the Figure from 
which we identify three resonances. From intensities and rhodium 
shift we assign Cl and C3 to structure I. Since C2 and F both grow 
with time we assign them to structure III. Having found the rhodium 
resonance associated with A, we subtracted (using our CAT) normal 
runs from those where this rhodium was decoupled. This revealed 
another proton signal under . c. The chemical shifts(~ Rh= 3, 172, 407Hz.) 
and presence of free DMSO suggest a complex with some other ligand, 
probably water, in the place of the 0-bonded DMSO in structure II. 

Yours sincerely, 

R. J. Goodfellow 

1. J.H. Price, A.N. Williamson, R.F. Schramm and B.B, Wayland, 
Inorg.Chem., 1972, .!.!., 1280. 
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in dichloromethane 

B 

0.21lz 

I 
3.5 

C 

0 
·-,Qx) . 
o ~o Q . Cl 

D 

1 · 
I 

!1 

!I 
'I ·E 

it: 
:1' 

G 

. 1! 103 i 
Height of . . Rh sigrtals at 3,170, 990Hz (O) 
i !11 ' i 
. I: I 1 
an

1
, .3,175,540Hz(ti) vs. · H frequency 
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I 
I 

I 

:\ 

l , ... 
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• I 
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BRUKER 
(_X-) 

-ARAMAGNETI RESONANCE 

THE ER-420 SERIES ... 
Setting new limits in EPR/ENDOR 

spectrometer performance and versatility! 

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

.Jfi 
_<>_ 

• D CJ .. .. 
. . 

Call or Write for Details or a Demonstration 

BRUKER INSTRUMENTS, INC. 
539 Beall Avenue 
Rockville, Maryland 20850 
Phone 301-762-4440 

1548 Page Mill Road 
Palo Alto, Calif. 94304 
Phone 415-493-3173 

5200 Dixie Road, Ste. 116 
Mississauga, Ontario , Canada L4W1 E4 
Phone 416-625-2375 
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KETTERING-MEYER LABORATORY 

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

Title: A Curious 13C Spectrum 

Dear Barry: 
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Southern Research Institute 

0 
2 0 0 0 NINTH ·Av EN U E SOUTH 

BIRMINGHAM,ALABAMA 35205 

TELEPHONE 205-323-6592 

February 2, 1976 

I have been living in daily dread of the pink notice. It has not yet 
arrived, so perhaps I can beat it by writing about a curious 13C spectrum. 

H 
0~ I ,/40 
~C-C-C1/ 

H/ I 'H 
Br 

The proton-decoupled spectrum of the above compound (86 mg/0. 4 ml 
DMSO-d6 ) is predictable and uninteresting: 5 C1 (C3 ) = 175. 98 ppm, 5 C2 = 
104. 07 ppm. The proton-coupled spectrum, however, is quite unexpected. C1 
and C3 appear as a doublet of doublets (1 JcH = 178. 2 Hz, 3 JcCCH = 1. 8 Hz). 
C2 unexpectedly shows no 1JcH .splitting, and appears as a triplet with 

2 
JcH = 

30. 2 Hz. The methine proton is apparently acidic enough to exchange at a rate 
which prevents observation of 

1 
Jc

2
Hz. · · . 

The overall pattern was the same in acetonitrile, though the chemical 
shifts and coupling constants were slightly different. Unfortunately, the com­
pound is not sufficiently soluble in chloroform to determine the 13C spectrum in 
that solvent. 

MT/jkw 

Sincerely, 

/(_ --~A 'h-L 
~ ~~a_____ 

Martha Thorpe 
Senior Chemist 
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Unilever Research;;, 
. . . : 

Port Sunlight Laboratory 
Unilever Limited . 
Port Sunlight 
Wirral Gheshi,e L62 4XN ,-1,, (~, ,_- Yf , ;i,..-

Telephone 051-645 2000 
Telex .627235 

Professor Bernard L Shapiro 
Department of Chemistry 
Texas A & M University 
College Station 
Texas 77843 
U.S.A. 

Your ref Qurref EGS/KRC 

Dear Professor Shapiro 

!_1 STUDY OF WET NYLON FIBRES 

' 

I Tel Ext Date 29 Jan 76 

I 
jl . 

In recent studies of chain motion in J ~t nylon 6. 6 fibres we were able to . 
obtain separate T1 data for 'amorphout chain segments ;above their glass 
transition temperature, T , by direct, measurement from the FID component • 

. 0 g i' ,-, ,-... ,-~ . 
'f O . B :I 

1 
, 1 , 1 , r \ r I I I t I · I 

' I t I I I I 

't~ \ F,p /I; : : : : : .:CtystalJine 
\ I I I I I · 

:I I I ' I . ' \ ,. !'-~~ j/1 . I ~) I I~- . 
' A> ·---- ~ 11,~/f: .. .,P/ c5• ~ . . . • 

, . ( • ~ Amorphous 
'------~==L1 •02 0 ·. · 

. ! : 
/ '. (~ -dta;11 st-rudu,-e) . 
ii: · I 

By monitoring signals at A and B usiJ g the Box-car integrator with 
'gate' position fixed,(trigger with i econd 90° pulse) ~MBA for 'mobile '~ 
(amorphous) and MBB (total) could be ii conveniently follow~d as T is varied 
and .T1 hand T1 . 'd determined. This enabled us to investigate 

. amorp rigi II 2+ .·, . . 
the influence of water (D

2
0) molecul~s and M'n ions on the relaxation/ 

temperature behaviour for each phase ~ In dry fibres we found no diffe,rence · 
between TlA and TlR over the temperature range studied. Upon wetting 1 

. 

the . fibres in D
2
o, the divergence of !I TlA and T

1 
, we believe results from·· 

. . ,I I R 
a reduction in efficiency of 'spin.;..diffusion'between '.mobile' and 'rigid' 

• jl . . 

chain segments due to the penetratiop. of the
1 
'plasticizing' D2o molecules 

between amorphous chains in accessib;J..e regions. The T~/temp curves refle.ct 
the different mobility processes .occurring in each phase. 

! 

L 



1·0 

-o-5-

0·1 

Ti ' 
(sec) 

-SO 

1 (total) 

- T,(moh;le) 

• - I 

0 

o le~p C 5o 100 

When we introduced Mn
2

+ ions into the samples, paramagnetic effects 
determined the T1 and Ti behaviour equally; this we have discussed 
in terms of the p:netratign of these ions between chain segments · 
close to the crystallite surface. 

Yours sincerely, 

E G Smith 

210-13 
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LABORATORIUM VOOR FYSIS.CH·E CHEMIE 

Toernooiveld 
Nijmegen L 
Telefoon (080) 55 88 33 

FACUL TEIT DER WISKUNDE 
EN NATUURWETENSCHAPPEN · · 

KATHOLIEKE UNIVERSITEIT 
NIJMEGEN,NEDERLAND 

· Uw kenmerk Uw brief van 

r 

L 

' 
1 Prof. B.L~ Shapiro 

Department of Chemistry 
Iii• Te~as A&M University 

Colleg~ Station, Texas 77843 
U.S.A. 

I • 

i Ons kenaierk 

· 1 

_J 

!1 
Datum January 30 , 1 9 7 6 

Onderwerp Temperature dependence of 

Dear Professor Shapiro, 

Lanthanide. Induced Shifts 

i: 
II 
'I 

11 

I. 

11 

. . bl . 1 d . ll h f 1 h . d h. f An important pro em 1.nvo ve 1.n t e use o ant an1. es 1. t reagents 
. . . . I! . I • • • • 

as structural probes in solution, is the determination of the fermi contact (FC) 
. I . 

· contribution to the lanthanide induced shift (LIS). One way to tackle this prob1:..~m 
I 

is based o'n theoretical predictions of the temperature dependence 

(PC) and FC shifts. Bleaney's analysis ha~· predicted the PC shift 
-2 · j · -1 - · 

to vary as T (1), whereas the FC shift varies as T (2). 

of pseudo contact 
• 3+ . 1.n Pr complexes 

. ,, I . . 
We have measured the temperatur~ variation of LIS in the complexes of 

. . . !I I . . 

Pr(fod) 3 with 1, 2-dimethoxyethane (DME), :l'-methoxy-2-n-octyloxyethane (MOE) and 
. 11 ' . 

4,5-dimethylveratrole (DMV), respectively-~ which all contain the binding moiety 
i 
1! 

r 
n 

Grotens et al. · found that. these compounds!! ·bind bidentally. · _This gives rise to · high 

binding constants (:=:::: 5 x 103 M-I) while i !t prevents the formation of ·1 ' : 2 complexes 
I . . . . . 

and minimizes chemical exchange effects i'n samples where the Pr(fod) 3/substrate ratio I . . . 
is slightly higher than unity. !1 

An example of the observed temJ 1erature dependence is shown in Figure l, 
. . i · -1 

where the induced shift of the 7-protons h f MOE is plotted versus T 

1 2 3 4 s 11 6 7 a · 9 10 11 
}10E: CH3 · CH2-cH2 . CH2- .-· CH2-cn2-_ CH2-. -cH2- . CH2- _--. . CH2-CH3 

"'-o/ · "'-o/ . . . ' · . • · · · · · · 
L . 
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One observes, that even for these 

;-10E protons, which are not expected 

to exhibit a large FC shift, the 

shift is almost linear in T-l between 

+75 to -95°c, while the intercept at 

T-l----+ 0 1.s large. A least squares 

analysis of the observed shift in 

terms of the relation 

yields s~nilar results for all protons 

1.11 DHE, HOE and DHV and 
-2 

. -1 
the 13c nuclei in HOE: both a

0 
and a

1
T are large but opposite 

1.n sign, whereas a
2
T is only a minor contribution. For instance; the result for the 

7-protons of HOE at 31°c is a . = I. 7 ppm 
. 0 -1 
a 1T = -4 .9 ppm 

-2 
-0.3 a 2T = ppm 

-2 . 
These results are completely in disagreement with the predicted T dependence. 

Objections against Bleaney's treatment were raised by Horrocks et al. (3) based on 

the observation that the ligand field splittings in rare earth complexes are not 

small compared to kT at temperatures normally used in NHR on liquids. The predictions 

of Horrocks et al., i.e. aT-l dependence of the shifts and non negligible a
0

, agree 

qualitatively with our experimental results. 

In conclusion, the present experiments demonstrate that the temperature 

dependence of lanthanide induced shifts cannot be used to separate t_he FC and PC 

contributions to the tot~l shift. A more detailed discussion of our results is · 

submitted for publication in J. Magn. Resonance. 

References 

1. B. Bleaney, J, Magn. Resonance!, 91 (1972). 

2. J. Reuben and D. Fiat, J. Chem. Phys. 51, 4909 (1969). 

3. W. DeW. Horrocks, _Jr., J.P. Sipe, III and D. Sudnick in "Nuclear Magnetic 

Resonance Shift Reagents", R.E. Sievei:s, Ed., Academic Press, New York, 1973. 

Sincerely yours, 

C. W. Hilbers 
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QUEEN MARY COL.LEGE 
UNIVERSITY OF LONDON ,· 

PRINCIPAL Sir Harry W. Melville, K.C.B .. F.R.S. 

REGISTRAR R. P. Tong, O.B.E .. M.A. i 
MILE END ROAD 

' LONDON E1 4NS 

Tel. 01-980 4811 . DEPARTMENT OF CHEMISTRY 

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

Dear Barry, 
. I 15N NMR With Off-Resonance 

1
H Decoupling 

30th January, 1976 

S d h 
. t . II . t' J R 1 . . ome rea ers may ave seen a recen communica ion to .Mag. es. in which 

:I: I 

we briefly mentioned that problems may occur when employing "off-resonance" 

CW 
1

H decoupling for the observation ofll multiplicities o; 15N resonances. . 

The basic problem arises from the diffe~ent power req_uir~ments in the 1
H 

.' . • II \ . I • 

decoupling field which are necessary, t p produce an NOE ~ffect (which for 
15N I lH I ·. . . } :1 I • - experiments is negative on the one hand, and a \ reduction in the 
15 1 . 1

,· ' 1 . . ,· . . : 
N- H scalar coupling, on the. other. 'I'he 5N spectra shown in the figure 

· · 11- · \ - · · · 

were obtained in this laboratory . some y ~ars ago by; Les Frrnell ( who .has since 

left ~he group) on a Bruker HFX system -l.i"ith the B....:SV 2 d~coupler unit. The 
15 11 . • . • . • i I • \ • '° 

sample is N"'"enriched ammonium sulphatle in sulphuric ac;i-d, and the :conditions 
1 I . I I 

employed were to · vary the H frequency ,offset from 'close! in to the proton 
- . 1I · I 

doublet (spectrum a) to a large offset f spectrulil. f) usinF a constant power 

for the decoupling. Spectrum g is witho'ht any second irr1adiation·.~ Spectra 

a-c. clearly show both a reduction· in .thl~ 15N-1H s~alar · cbupling ind the 

negative 15N-
1

H NOE. While the.effecti~~ deocupling pow:e~s employ!=d for 
. ·t. . . uff' ' ' ii. . 1 .. . . 1 15N· 1 H 
spec ra d-f were _not s _. icient to signir' ficant y perturb; :~he : ~ . coupling, 

some very unusual intensity changes have occwred. In particular note the 

nulling of the central line in 

of line 4 between spectra c, d 

,. 

spectra ii , 
and d, e_

1
• 

I· 

:1 
I 

f and the doub'le sign invers;i.on 

These effects have been studied in much1 greater detail for both '
15

N and 
13c 

observation with 1 H double irradiation \ )y Bill Litchman while visiting this 
·. . I .·. . . 

laboratory for a year (1974-1975). Some!: may 1ecall the ' paper presented by 

Ale:x _Bain and Ruth Lynden"".'Bell at the St. Andrews meeting last July in which . 
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they described a theory which they had obligingly produced to account for 

the unusual intensity effects 1.n such· double resonance experiments. The 

·experiments and theory have been combined in two manuscripts currently in 

preparation. 

Best wishes from Ed. 

Your.s sincerely, 

t¼ A 
/ i . . , . .. - /. tl 4 ff / 1 ~Ii°>---

Drl G.E. Hawkes . . 

1 G.E. Hawkes, W.M. Litchman and E.W. Randall, J.Mag.Res., 19, 255 (1975). -~ -______________ .....;., _______________________ _ 
POS'T'DOC1'0RAL POSITION AVAILABLE 

nea·r 11a r ry 
A postdoctoral position £:or a physical chemist is avai­

lable in our laboratory; startina September 1976. The re­
search is aimed at distinquishina effects of molecular size 
a~d ~hape fr?m t~ose,of attractive intermolet~lar

2
for1~s in _ 

17quids. This will involve measurements of C, H, N and 
O in a variety of small riaid molecules and use of standard 

descriptions o{ "effective correlation times" for anisotropic 
motion. In addition, opportunities exist for analyzina spin 
lattice relaxation of stronaly coupied proton spin systems 
in order to . use the effects of cross correlation between dif­
ferent dipolar interactions to obtain information about mole­
cular motion (cf. J. CheTT\. Phys. 64, 900 (1976)). 

(lualified candidates should contact us as soon as pos­
sible. 

February 6, 1976 

T3est Reqards 

· Robert . L. · and 
Department of 

. University of 
La Jolla, CA 

Reoitze R. Vold 
Chemistry 
Califorhia, _San Diego 
92037 
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NAVAL RESEARCH LABORATORY 
WASHINGTON, D.C. 20375 

Professor Barry L. Shapiro 
Pepartment of Chemistry 
Texas A&M University 
College Station, TX 77843 

10 February 1976 

Title: Low Cost Video Terminal 

Dear Barry: 

IN REPLY REFER TO: 

-6120-40:WBM:mjt 

Much of the interplay between the .operator and the computer in an 
FT system consists of trivia of which no permanent record is required. 
In the process, a good deal of teletype running time and paper are 
consumed • . A low cost solution to this problem has come to our 
attention. It is the "TV Typewriter", or video terminal, written up 
in the February 1975 Radio Electronics Magazine. Southwest Technical 
Products Corporation* (219 W. Rhapsody, San Antonio, Texas 78216) sells 
kits based on the terminal. The terminal works in conjunction with a 
slightly modified portable television set. 

210-19 

We purchased the terminal system, keyboard and encoder, manual cursor 
control, power supply, and UART serial interface (RS-232 compatible), for a 
total cost of under $300. Our NIC-80 is ·equipped with the dual teletype 
board~ The video terminal uses the RS-232 port. Standard baud rate is 
110, but we obtained the additional parts to add to the terminal's serial 
interface board which allow rates up to 1200 baud. 

The terminal does have some limitations: a maximum of 32 characters 
per line x 16 lines (one page) may be '. displayed at a time from the two 
pages of terminal memory. The keyboard does not have particularly good 
action. And the builder has to supply some sort of chassis and frame to 
hang everything on. 

The termina.l h~s operated successfully with the NIC-80. We are . 
now debugging the software which will cause the FT program to respond 
to whichever device flags it. We will be happy to supply Newsletter 
subscribers with the software when it is ready. 

Sincerely, 

~Jr. 

~~~ 
W. B. Moniz 

·I. 
Reference to a company or product name does not imply approval or 
reconnnendation of the product or services by any agency of the U.S. 
Government to the exclusion of others that may be suitable • . 
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Nicolet ~nnounceS ANefV, Complf te System 
For Fourier Transform Infrared_ Spectroscopy 

' . .· ' . . ' . '11,.- ' " . ' i ' 

'To Be Demonstrc+t~4-.A.-t::R~tt~P}f{~n.~011ference 
MADISON, Wis.-Nicolet In~ ' . Some major feAtures ~f this .. tioti set .·for fast Fourier trans-

strument Corporation (a leader in· data system are it~ :15-bit analog: . formations, and a very complete 
Fourier Transform: NMR Spectro- to-digital convert~~ · (ADC) with _. software package., An option is 
scopy) has acquired the Infrared - · au~~matfo • gain · i\ tanging, :~he :, available _to -replace the data sys­
Interferometer product line of · ab1hty to plqt while · processing · . tern with an ADC interfaced to a 
EOCOM Corporation. . and/or .acquiring, lithe ,ability .. to · 9-track magnetic tape system and 

This means that, for the first collect and transform llp to 512~ a !complete Fortran software 
time, one company ma,nufactures data points, an optimiz_ed instrU:c- . packagefor an-IBM 360 system. 
both the interferometer and the ' :. '' ·. · .. ·-~· ' ./ II. ' . ' ' ; _,' '. ' : l. . . 
data system; This combination of '' 11 I • •. I • 

capabilities has produced a com- · · · · · . ' . . · l 

~;::t:;~:z;:::1f~,~:::::. . · Nicol¢1rrechnolog;y < · • 
tion system for basic analytical or 'Announc, es . . . . : . 
routine laboratory work. . . . . . Ii, . _ . _ . ! , . . . . 

~~A~:l!f!~~i1:J!th~~Jj~1, . :f o4!.i~f ~ra~sfor~ ]Mass 
!~~ c:~r~:\n:r:::s ~fMffi21sJ~ 'Spe~_~ro~et~r .·.' : l:< . . '< • 

interferometer ' with: germanium' _· ' ' MOUNTAIN / Vt~w. Calif. ,' - .i' . spectru~11'inay be obtained 100 to 
on KBr beam splitter;·faser refer~< · Nicolet Technology! Corporadon, · ··. 1000 times faster: Because of this 
ence and white light' reference which prevfou~ly ilspe'cialized in · speed the . chemist can observe 
system, and variable mirror, drive · d rl · • 1 1 1 · .. interfacing ata systems to · nmr . 10n

1

-mo ecu e.react10ns. 
rates of 0.05 cm/sec to 4 cm/sec. ·· h II d. ~pectro_meters, ;_ a,

1

.s . announc_e _ · . 
1

, · 

It has a total optical retardation : l f H h 1 t · · ·· · · · · · · 
length of 16 cm and a nominal pans_ or; a new, l g reso u l()n __ ,, ' M·ore Deta1·1s 

.. Fourier , Ion . R.e~,onance Mass .· : . . . . _ . ·. 
aperture of 2" diameter ... Optioris · Spectrometer , called . FIRMS. . -
are available for operation in the : Capa,ble_of~orking"\\'.ith samples •.• . Offered __ · .. 
visible, near and •· far . infrared · •. · of 'lower . ve>latility ;t'him , iisabltdn , . . , 
regions , and for op~ra:tion's with ~ • conve'ntionaf mass)~pectrometei:-s . . ~ADISON, Wis:~For details 
cooled detector. . this new ~pectr6~et~r- of~ers •· on'the Ff-IR .System please write or · 

Information is . collected, pro- greatly improve~ h~sofotiori and ·•. phone Nicolet Jnstruinent Corpora-. 
cessed and displayed from a Nico~ · · sensitivity along· Jith '-the ability · _·. tion; 5225 Verona Road, Madison, 
let 1180 data system havfog 40K . to · examine -•. higlie~ . molecular·'· . · -WI'_'. 53711, · Phone: 608 / iii-,3333. 

:r~ds~::ai~~idd ~:! t::8
2
~~!a :~;,j: \Vei~h t com.pcmndsf'Sirice f <>urier •. :<;: ·· · F~{ : infonnation ori • t~t! •. fT _ Mas_s 

disk memory, a highspeeddigital , ··· tran_sfor~ .H~n _res~
1
~a..nce >~pect~~~<·;: · SJ?~ctrometer _. ple3:~e wnte,or .ph_one 

- - ... s_copy dete'ctsthe eptire spectrum'· / N1~ol~t. ':rec:hnolo,gy ·~orpon1t1on, 
plotter and.CRT disp_lay. ·_·. . ' at. ·once, ,_rat}j¢r iha'.n. dne eleml:l.µ( ;''. "1451 E~st ••. Daria ·street, :. Mouritain 

< at ii:" '.time as in . th1
~ • coriventionaf ,' ·:- . View;-.cA, 94041,' Phone: 415· I 969-

. . ·,' . . ' ' •. ' . ,1 ' . , · ' ' . ·· ' ·. ' ·. . .. ' ' 

· scanning spe~tro~eter, a -_given , 2076. 
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·VI INTERNATIONAL SYMPOSIUM 
ON MAGNETIC RESONANCE 

Vie SYMPOSIUM INTERNATIONAL 
SUR U RISONANCE MAGNITIQUE 

National Committee 
Comito national 

F. H. A. Rummcns 
Co-chairman 
Co-president 

J. A. Weil 
Co-chairman 
Co-president 

R, L Armstrong 

H. J. Bernstein 

M. Bloom 

J. R. Bolton 

H. A. Buckmaster 

D. R. Eaton 

L D. Hall 

R. Kaiser 

R. U. Lemieux 

C.A. McDowell 

B. R. Mc;Garvey 

J. R. Morton 

A. S. Perlin 

M. M. Pintar 

L. W. Reeves 

T. P. Schaefer 

I'. C. P. Smith 

T. S. Sorensen 

M. R. St. Jacques 

J . B. Stothers 

J 

BANFF, ALBERTA, CANADA 
MAY 21-27 MAI 1977 · 

Please address correspondence to/Veuillez adress~r correspondancc a: 
R. W. Dolan, Executive Secretary, VI International Symposium on 
Magnetic Resonance, c/o National Research Council of Canada, 
Ottawa, Canada KI A 0R6 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station, Texas 

February 3, 1976 

The 6th International Symposium on Magnetic Resonance 

Dear Barry, 

This is to officially announce the title symposium which will 
be held in the Banff Springs Hotel, Banff, Alberta, May 21-27, 1977. 

The first bulletin regarding this symposium has been mailed 
out during the last week of January. Anyone who is interested, but 
who has not received that bulletin# 1 is requested to write to: 

Mr. R.W. Dolan 
Executive Secretary 
VI International Symposium on Magnetic Resonance 
Office of International Conferences 
National Research Council 
Ottawa, Ontario 
Canada KlA .OR6 

With thanks for opening the TAMU-NMR Newsletter pages for this 
kind of contribution (non-countable, of course). 

FHAR.:11 

Best regards, 

~ 
~~~ 

F.H.A. Rum.mens, D.Sc. 
Professor 

1.A. Weil F. H. A. Rummens . 
De1;>t. of Chemistry . · 
University of Regina, REGINA, S4S QA2 
Canada (Tel. 306-58442'59) 

Deet. of Chemistry and Chemical Engineering 
University of Saskatchewan, SASKA TOON, S7N OW 
Canada (Tel. 306-343-3240) . IL A 

1• T 
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J: 
UNIVERSITY OF CALIFORNIA, SANTA BARBARA · 

··········· . r 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN ·DIEGO • SA_N lFRANCISCO , ) SANTA BARBARA• SANTA CRUZ 

Profess·or B. L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, T.exas 77843 

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

1 •. 

DEl'AhTl\IE!'.T OF CHEMISTHY 
I 

SANTA llAllBAHA, ~ALI FOHN IA 93 I 06 
.. I 

February 17, 1976 

"Molecular Motion in Sephadex G75" 

De.ar Barry: 
I I 

Various commercially available cross-linked dextrans (Sephadexes) have been 
used for a number of years as supports for the immobilization of proteins. As 
part of a study of polysaccaride-enzyme conjugates we recently examined the 
carbon-13 spectrum of Pharmacia' s Sephadex G'.""75. • According to the manufacturer 
this gel is formed by cross-linking dextran of 70,000 molecular weight with 
epichlorohydrin. The carbon spectrum of Sephadex G-75 at 38°, obtained with a 
Varian CFT-20, consists of six major lines corresponding to the six carbon ate.ms 
of the glucose monomer units of the polysaccaride chains. The approximate chemi­
cal shifts of these peaks and their spin-lattice and transverse relaxation times 
are given .in Table I. The relaxation data, coupled with

1
an estimate of the n0e 

on the signals (,-,2), allows an estimate I' of the correlation times for nuclear 
motion in the gel. ' 

ii . 1 ·1 

Assuming the applicability of the Woessner equations, we. searched for values 
of 'Tc' the overall correlation time of the molecule, and : 'Ti, the correlation 
time characteristic of internal rotatioh, that would reptoduce our Ti, T2 and 
n0e data. Only when 'Tc= 12 ± 2 nsec and Ti= 0.4 ± 0.05 nsec could one obtain 
reasonable agreement with experiment fot all three observ'ables. 

I' I 
I 

• It 

While it is not completely clear that the model used for ,Woessner's equations is 
appropriate to the present case, it does appear that large domains of the gel 
undergo a relatively leisurely reorientation (Tc) while Fhe individual glucose 
units rotate rapidly about an axis parallel to the polymer chain. 

! 
I 

Sincerely yours, 

A. J. Benes i i 
Postgraduate Research Chemist 

J. T. Gerig 
Associate ~ofessor 

i' 

1 D. E. · woessner, J. Chem. Phys., 36, 1 (1962). 



.TABLE I 

Carbon-13 NMR Data for Sephadex G-75 

Carbon 8,ppm a Ti ms·~c . T,2, msec 

Ci 98.0 70 

C2 73.8 61 

Cs 71.8 60 ~25 

C4 70.5 . 60 

Cs 70.0 61 

Ce 65.9 33 . 20 

a Chemical shifts in ppm downfield frcan TMS; ± 0~2ppm. 

Dear Dr. Shapiro : · 

We are pleased to announce the opening ~f two positions for 
employment in JE0L .(A.I.), Inc . . The first is a technical 
sales/applications position in the Cranford Application and 
R & D Laboratory. The second is a field $ales position in 
the Midwest. 

Persons interested in either of these positions should contact: 

Mr. Robert Martin 
JE0L A.I., INC. 
235 Birchwood Av_enue 
Cranford, New Jersey 07016 
. ( 201) 272-8820 Sincerely, 

JE0L (A;I.), INC. 

- 210-23 
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Professor L.W. Reeves 
UNIVERSIOAOE OE SAO PAULO 

INSTITUTO DE QUfMICA 
CI0A0E UNIVERSITARIA • CAIXA POSTAL., 20.780 

SAO PAULO - (BRASIL) -

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 

Dear Barry: 

• I 

February 4, 1976. 

. I 
Nuclear Quadrupole·couplings for Deuterium from1Spectra 

· of Oriented Molecules 
. I . 

The reason for the excessive delay in providing : a letter for 
TAMUNMR. is:linked with the mail strike which occurred in Cariada, my lack of sec­
retarial help and the geographicai location. This contribution is thus necess­
arily late. I have asked the home. base in Waterloo to use letterhead from here 
to round out the more exotic addresses you publif:ih. ' 

• I I 

' i . 
I annex a deuterium spectrum of oriented methanol taken by Douglas 

Chen sometime ago and in.eluded in his thesis at Waterloo . (July[ 1975). The analysis 
previously made by Emsley, Lindon and Tabony (1973) gives the spacings shown in 
the figure for the dipole-dipole coupling between deuterium nuclei. Six peak 
separations give a best average value for D of 2.7±0.4Hz. Derived from the same 
spectrum the deuterium quadrupoie coupling constant is obtained via an assumed 
geometry. Using the angle D-C-D as 109°.2', a CD bond length of 1.lOA an_d the 
quadrupole doublet splitting measured leads to a quadrupole coupling constant 
(n=O assumed) of 150:t22KHz. The large uncertainty is a result, :of · the small mag­
nitude of the dipole-dipole coupling. A se~ond measurement using a mixture of 
CD30H and CH30H dissolved in the same lyotropic medium usest:he dipole-dipole 
coupling between methyl protons to determine appropriate order! p:arameter via the 
geometry, and then the deuterium quadrupole doublet gives the quadrupole coupling 
constant. The result we obtained was 125±1KHz. The large systematic but low 
random error shows up iminediately. A reasonable value is near, 170KHz~ . The chief 
problem in the direct measurement from the s~e deut_erium spec~rum is the precision 
with which the small dipole-dipole coupling constant can-belll.easured. Nematic 
solvents which impose higher degrees of order would help~ but paying the price of 
a 36 fold decrease in magnit~de of the dipole coupling which d'etermines order para­
meters seems too large. In a rigid molecule 

1
of course one can ,determine order · 

parameters from protons and use these to determine a quadrupole coupling in a 
. I . 

selectively deuterated position from a known geometry. · 
I 

I am prompted to these remarks by reading on January 22 the J. 
. . I . . 

Mag. Resonance of September 197 5 (just arrived) the . short comment of Deihl and 
co-workers on the same subject. 

Kind regards from the Tropic of Capricorn. 

\.____,, 
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~ I ➔ De. 
I 

Freauencv . . 

Top figure: High frequency half of the 2D doublet due to the methyl 
deuterons of oriented . methanol. The spectrtnn ·was obtained by the pulse 
method with 512 scans after the sample was left spinning overnight iri. the 
magnet. Bottom figure: Predicted spectrum for a -CD 3 group when the 
quadrupole coupling and the deuteron-deuteron dipole coupling terms are 
of opposite sign. The dotted line indicates .the position ·of the 2 D 
quadrupole doublet in the . absence of dipole splitting. 
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University 
of Strathclyde 

Professor B. L. Shapiro, 
Department of Chemistry, 
Texas A and M University, 
College of Science, 
College Station, 
Texas 77843 
U.S.A. 

Dear Barry, 

Department .of Pure and Applied Chemistry 

Thomas Graham Building, 
295 Cathedral Street, Glasgow G1 1 ~L Tel: 041-552 4400 . . . . ii' ' . 
6th ·Februa,ry, 1976 

- . I! 

I . 
, . ·Here _are .the results of some preliminary 1experiments that 

have recently been obtained here o:q the proton n.~.r. spectrum of 
water in the outermost layer of skin (the stratum corneum). 
Samples of this layer · (.t\/20 microns thick) separated frorri samples 
of human skiri removed at autopsy were suspended on a glass frame 
that allowed reasonably accurate alignment of the . sample at any · 
chosen angle to the magnetic field } Under these _conditions spectra 
obtained by FT methods (JEOL PS100 ._; PFT 100, typically 100 pulses) 
showed .two peaks (A and B) clearly due to water (both removed by 
drying} reappearing on standing in h4mid air), and a third peak (c) 
which is probably due to more firmly bound water. Peaks A and B 
had half widths of N 150 Hz and T1. l:s of 0.35 and 0.42 se_cs 
respectively. · Peak C was much broader and had T 1 tv0.2 secs 
and can only really be seen properly ~hen the A and~ peaks are 
removed by drying. The . . three peaks ·have different chemical 

. ·. . ! . . 

shifts and peak A is interesting in that its position is dependant 
on the orientation of the sample, being 600 Hz to low f'ield of B ­
when the plane of the sample is at -right .angles to the field and 
600 Hz to high field when the sample i~ parallel to the field • . The 
plot of shift against angle is sinusoidal. This effect, possibly due . 
to chemical shift anisot::ropy, . couid -indicate that one· of the types 
of water . has restricted freedom of translational :or rotational 
motion (or both). · Further work on •this intr:Lguing phenomenon 

. : -. ~J . . 
is in hand ·. 

P. Bl:adcm M. · I. For~man. 
. :I • ,; 

·\ 

C-
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. ~(. 
University of Wisconsin ~•~ Madison 
CENTER FOR HEAL TH SCIENCES ~ 
School of Pharmacy 
425 North Charter Street 
Madison, Wisconsin 53706 
Telephone: 608/262-1416 . 

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

Dear Professor Shapiro: 

March 3, 1976 

Phosphorus-Proton Nuclear OVerhauser Effects 

210-27 

I have been working for some time to adapt ·the phosphorus-proton 
NOE (see P. L. Yeagle, ~- C. Hutton and R. B. Martin, JACS, 97, 7175 
(1975)), to the conformational analysis of phosphorus-containing co..: 
enzymes, nucleotides and oligonucleotides and have had some success 
with ATP and thiamine pyrophosphate . As has been demonstrated time­
and-again good phosphorus NMR requires the rigorous exclusion of para­
magnetic impurities and that includes oxygen. Thus, all glassware 
must be soaked in basic EDTA and solutions must be . treated with Chelex 
(column percolation preferred) then the final solution must be degassed. 
This seems to be the b~st protocol, though I haven't tried bubbling H2S 
through the solutions as Ian Smith suggested recently. Extraction 
procedures (e.g., dlthizone in CCl4) give variable results at best and 
are difficult to carry out on the rather small quantities of aqueous 
solutions 6rdinarily encountered. One loses critical information if 
maximum precautions are not exercised. The very important enhancements 
(see Table) of the terminal phosphorus of both ATP and thiamine pyro­
phosphate are nearly completely lost if oxygen is not •removed and, of 
course, no enhancements are seen at all if paramagnetic metals are 
present. 

PAH: is 

Compound 

ATP 

Thiamine PP 

Irradiation Mode 

broad-band 

broad-band 

%Enhancement 
a.P f3P yP 

65 

49 

17 

33 

26 

· Sincerely yours, 

~tL¢/4J 
Phi 11 i p A. Ha rt 

\ 
\ 
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Oklahoma State Univ'ersity , ; 

Department of Chemistry I (405) 872-6211, Ext. 7215 I Stillwater , Oklahoma 74o74 

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

Dear Barry: 

February 12, 1976 

Flipping of Phosphaanthracene Systems 

I I 
We have had occasion to prepare phosphine I which may be in 

I 

(Flipping) J I 

III 

CH3 ,, C ,H CH3 

D 
Ii 

OH 

(Inversion} 

,I. 

(Inversion) 

OH 

. II 

I . 
. . \ 

! 

:.1 ~ (Flipping) 1,: 

IV 

H, 
0 

i, 

equilibrium with phosphine IV. In HCC13 at R.T., a doublet appears for the 

methyl . protons which coalesces to a singlet at -20°. In benzene a doublet of 

doublets are visible at R. T .• 
. I 

Irradiation of phosphorus leaves a doublet 

which suggests two conformers. This nove.l strained system apparently has only 

two major conformers, and we suspect III 
1
and IV as being strained and in low 
I I • 

concentration. Efforts are in progress to separate out the energetics for the 

individual steps, flipping versus inversion. I trust this will serve as our 

contribution. Best regards . 

. \ Sincerely yours, 
I • 

' K. D. Berlin· 
~egents Professor 

KDB:pjp 

L -

e:: 

l 
'-._../ 



, DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEAL TH SERVICE 

NATIONAL INSTITUTES OF HEALTH 

Dr. Barry Shapi_ro 
Department of Chemistry 
Texas A&M University 

February 19, 1976 

College Station, Texas 77843 

Dear ~r. Shapir~: 

NATIONAL INSTITUTE OF 
ENVIRONMENTAL HEALTH SCIENCES 

P .O . BOX 12233 
RESEARCH TRIANGLE PARK, N.C. .27709 

The Chemistry Section of this Institute within the Environmental 
ffiology and Chemistry Branch is looking for suitable applicants 

· (one or possibly two positions) who are eligible for sabbatical 
leave and .qualified to accept a Visiting Appointment for one to 
two years at this Institute in the general areas of bioorganic 
and bioinorganic chemistry. We are particularly interested in 
the application of these approaches to the study of environmental­
biological chemistry problems using NMR as a primary fool. · 

One Visiting _Scientist would aid in establishing the use of 13c 
_enriched compounds as a complementto 14c labeled compounds for 
studying the biological interactions and reactions of diverse 
environmental agents. Consideration fof ap~ointment would feceive 
immediate attention, and the salary would be open depending on the 
qualifications, experience and desire of a suitable applicant. We 
presently have a Varian XL-100 NMR spectrometer. 

Interested persons should write to me as soon as possible enclosing 
a Curriculum Vitae and bibliogra~hy. · 

sl·n erely, ,.J . 
1{ie/tt~---·-

. J es D. :Kinney, ft;'.D. 
Head,· Chemi s_try Section, EBCB 

210-29 
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WE HAVEN'T RESTED 
ON OUR LAURELS ... 

I 

since introducing the first high field permane'1t magnet 
NMR spectrometer designed specially for chemists. 

I . ' 
We gave you an easy to operate, dependable instrument acclaimed for such 

innovations as Joule-Thompson variable temperature and simple to use IN DOR. 

NOW we've added versatile F.T. facilities to meet 
your growing NM R requirements. ' 

. . . ,. 

We have created the complete permanent magnet N ry!R System 
-the Model R32. · · 

For further detai/s ,contact: 
I' . , 

Pe,k;n-Elme, Ltd, Post om~ Lane, BeaCOffsf;eld, Bucks HP910A, /snglanb _ 
· · Telephone: (049 46) 6161 • ~ · ~ -

1· ... -

. Perkin-Elmer Corporation, Main Avenue, Norwalk I - t _" ' '- C. . 

Connecticut 06856 ''<=, -
1 :', ~ -

PERKIN-EUMER I{, C, 

lli/lllV 
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REHOVOT ' ISRAEL 

ISO.!OPE DEPARTMENT 

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

Dear Barry: 

February 17, ~1976 

. 210-31 

We have been interested for some time in aqueous lanthanide shift reagents. As 
is well known, the use of the trivalent lanthanide ions is restricted to the 
acidic side of neutral pH due to hydrolysis and precipitation of hydroxides at 
higher pH values. The EDTA chelates., however, can b.e used as shift reagen·ts for 
~ variety of ionized substrates over a sufficiently wide pH range . . Particularly 
large shifts were obtained for the ani6ns of salicylaldehyde ind of ortho­
nitrophenol. For example, with PrEDTA at p = 2.32 the proton ortho to the 
hydroxyl in salicylaldehyde is shifted downfield by more than 21 ppm. With the 
potentially chelating ligands the internal shift ratios are different for 
lanthanides, suggestini that the system is devoid of axial symmetry. Also line­
broadening effects are observed arising from the modulation by chemical exchange 
of the shift difference between complexed and uncomplexed substrate molecules. 
These broadenings are reduced at .~igher ~ values. 

Our NMR equipment wi 11 be augmented in the near future, inter al ia, with a Bruker 
WH-270. ·Those among the Newsletter readers who wish to spend their sabbatical 
with us are welcome to contact Prof. Zeev Luz or me at the above address. 

Sincerely, 

~~. 
Jacques Reuben 

CA·BLE ADDRESS : W.EIZINST llsroel) ' .o,p,:lli', Jllll PHONE: 95644,4 :pc',u 



10
_32 R UT GERS UN IVERS IT Y The State University •Jf_·N_e"'_·_J_(·r_st_·.v _______ _ 
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Professor Bernard L. Shapiro 
Texas A & M University 
Department of Chemistry 
College Station, Texas 77843 

Dear Barry: 

, 'ebr- 11arv , , 1i. 1 

I 

. SC HOOL OH: II EM ISTR Y 
Ralph G. Wright laboratory 
William Rieman laborator:v 

New Brun.P~ick, NewJerse.v08903 

13 
C NMR Studies of P(V) Compounds 

Bradley Campbell prepared some unique P(V) compounds by the reaction of 
various phosphites and dimethyldioxetane. I embarked on a ~tudy of their 13C 
nmr spectra in the hopes that we might gain some insight into the structure of 
these molecules. All · I can say is that wel find the data interesting but they 
do not uniquely establish the compounds sti'uctures. These molecules are all 
undergoing rapid, on the nmr time scale, permutational isomerization. 

We are thrilled with our new phosphorus capability for the CFT- 20 -
one hour after it arrived we were on the air. 

a 

b 

. !c 
I 
,' d 

e 

b 

e 

Sincerely yours, 
I 

_(---;-, ._,;)_ .! . 
~ <:) ,'.'z_O /~ 

I 
Dorothy z. Denney 

I 

·26.93 ,,,. ,, 7 \ 
'· ' .) ·. ) 

34.47 (3 .8) 

69.Jh (4.4) 

7s.90 (7 .1) 

78.72 (6.4) 

L}b 13. 73 

_F= 
0 . a 

""'- 0 
0 - -· p' 7d 26.sR (6 .6) "\ b 

:r'"\__ ✓ 

, 

0 0 
__ , 

68 .10 (4.7) C C 

d 72.76 (3 .8) I 

5 
(6 .2) ~ e 77.29 

f 78.81 (5.8) 

,,-
L 



f 

3 

(CH 0) p / 0 -~d} a 
_3 3 ......_ 0 
b . -

C 

o---f.-} a 

0 __ \ 

d 

a 26 .43 ( 6 .1) 

b 54. 78 (10.5) 

C 69.80 (2.9) 

-d . 73.66 

· a 26.54 (6.9) 

26.81 (4-0) 

b 54 .. 81 (9.2) 

-c 58.74 (5.6) 

61.31 (3. 7) 

d 70.01 (4.5) 

e 74.60 (2.8) 

• a .26.30 (7.5) 

. 26.62 (5.3) 

b 55.63 (9.6) 

C 70.40 (4.J) 

. d 76 .JO (3 • O) . 
e 109. 74 (12 .• 8) 

110 .54 ( J.4.4-) 

f 120.17 

122.22 

g 142.26 (broad) 

144 .42 (broad) 
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University of :Nottingham 
I 

I I 

Department of Chemistry 
------------....... ----------~--------""', -------------!L 

UNIVERSITY PARK NOTTINGHAM NG7 2RD 

TEL. NOTTINGHAM 56101 I 

HB/PS 
I 

9th February, 1976. 
I 
1, 

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

Dear Professor Shapiro, 

I I 

I 

I 
I 
I 

I 

. 1 . 

I I 
Equivalence and Non-Equivalence 

I 
In your issue No.206 (just received) 

the lanthanide-induced non-equivalence of 
(4 signals seen) in the four isomers of 

Dr. DePuy describes 
methmty proton signals 

. I 
CH3CH(D)CH(CH3 )CH(CH3)0f H3 (1) 

I believe that no special explanation is required for this 
observation. We have known for some time that \methylene 
protons some distance from a single chiral atom may be non­
equivalent 1 due to their possessitig a different !environment, 
averaged over the conformations involved. Similarly, in threo/ 
erythro type stereoisomers, e.g. (2) and (3), r~ference to the 
conformations involved (e.g. by N~wmann project~on) shows that 
it is unlikely that the averaged environment of /HA (or HB) will 
be identical to that of He (or H0 ?~ · . . 

. ! 

ine 

H 1-1 OH He,, OH 
i 

/fo I-I B #../) 
I DH I 
I 

I 

c1-) IJ/YI~ 0~ CJ) . I e, 
I 

I, 
Further, the environment of the methoxy hydrogens in the 

four diastereoisomers of (1) is not the same, arid therefore 
different chemical shifts are to be expected, although the 
differences may be small. . Any a;i. teration in the size or shape 
of. the methoxy, e.g. by complexation with an interactive solvent 
or shift reagent, will clearly alter magnetic p:toperties, leading 
to enhanced (or diminished) chemibal shi£t diffJrences. In a 
chiral environment, e.g. optically active solvent or shift 
reagent, eight methoxy signals are possible for ( (1), in theory. 

11 

"' 



' I 
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Differences in chemical shift- between corresponding nuclei 
in threo/erythro isomers have been observed without recourse 

- .to f~ift re~gents •. . A couple of years ago w7 noted differ7nces 
in C chemical shifts between most carbons in (4) and their 
counterparts in -(5). · 

(_I+) 
In all ~uch cases, I maintairi that non-equivalence is to 

be expected; indeed, ·- it. is, in gep_eral, · equivalence which 
requires to be explained, rather th_an non-equivalence! · 

* 

Yours sincerely, 

Dr. . H_ • . Booth · 

The explanation is usually either 

(a) sheer . coincidence; or 

(b) . identical environmen~(e.g. the methine hydrogens of 
mesa-tartaric acid, which has •one centrosyi:tunetric. 
conformation and two . enantiorrieric conformations.) 
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Eidgenossische Technlsche Hochscl1ule Zurich 

·l.aboratorium fur Organlsche Chemie 

CH-8006 Zurich, 

Unlversltatstrasse 16 February 18th., 1976 
Tel. (01) 32 6211 

Prof. B. L.; · Shapiro 

Department lof Chemistry 
t 

Texas A & M University 

College Stdtion., T~xas 77843 

Integrated line Intensities in FT S~ectra 

Dear Professor Shapiro, 

Recently it has been shown that digitalisation may introduce large errors 
. . . I 

in both signal height and integral [1] i For Lorentzian lines the magnitude 

of these errors depend highly on the relative digital resolution, which 
I ' 

may conveniantly be expressed as the ratio between the absolute digital 

resolution R (the frequency spacing betwe~n s~ccesive data points) and 

the ttue line width v
112 

(full width at half height). If integrati6n is 

performed by simple summation of the measured values, the error in the 

integral arises predominantely from th~ linear interpol~tion between the 
I . . . . 

measured values inherent in the integration by summationa The value found 

for the integral will have its highest l value, if the true line maximum 
I 

coincides with a data pointa If tne true line maximum falls exactly in the 

middle of the interval between two da~a points. a minimal value for the 
I I 

integral will be founda 
I 

ii . I 
We have estimated minima l and maximal j:Lntegrated intens'.ity for Lorentzian 

lines as a function of the relative digital resolution R/ .v112 under the 
. I' , : ' 

assumption., that no other error sources contribute to the result. The 

results are summarised in Tabli 1a From these results ~t can be seen., that 

for a relative digital resolu.tion of :z'. (eaga true line 1Width Da6 Hz, data 

points every 1.2 Hz) the integrated intensity may have an error of up to 
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+ 10 %a To keep the .errors in integrated intensity arising from the discussed 

source of errors b~low 1 % the · (absolute) digital resolution should be equal 

or less than the true half width of th~ signal, ioe. there should be at least 

- _one data point per half width of the signal. 

Table 1a Minimal and maximal integrated intensity as a f~nction of the 

relative digital resolutiona 

Relative digital Integral intensity (% of true value) 

resolution (R/v1/2) maximum minimum 

Oa5 100a2 100a2 

0.75 100.3 . 100.2 

1.0 100.7 99a9 

1a5 - 103. 7 97a3 

2a0 110.3 91.a 8" 

2a5 119a6 84a8 
., 

3a0 130.3 · 77a5 

4a0 156.2 64 0 5 

Yours sincerely 

-Ja T. Clerc Ea Pretsch 

(_, Jl~¼ 
. . 

Ha Pa Kellerhals, TAMU NMR Newsletter~ '184, 28 Cl974)a 
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ANALYTICAL INSTRUMENTS, INC. • 235 BIRCHWOOD AVENUE • CRANFORD, NEW JERSEY 07016 
'' INSTRUM~NTS and l_APPL.ICATIONS CENTER• 1201) 272-8820 . 

Professor Bernard L. Shapiro , 
Department of Chemistry 
Texas A&M Uriiversity I 

College Station, Texas 77843 

Dear Professor Shapiro, 
I, 

. TELEX NO. 13-8840 

I 
STACKING OF SELECTIVE HETERO-DECOUPLING EXPERIMENTS WITH THE 

DUAL 13c/1H PROBE 
I 

I, I 

Further software updates for the JNM/FXt 60 now permit 
computer stacking of selective decoupling experiments. With 
minimal hardware modification!', up to 20 decoupling frequencies 
may be selected to the nearest l0Hz. Automatic, unattended 
operation is now possible . for

1 
pre-selected computer control 

of both homo and hetero narror-band decoupling frequencies. 
I 

Selective hetero-decoupling allows the full utilization 
of proton . spectral information for rapid, · u:hambiguous iden­
tification of carbon peaks. Utilizing the dual frequency 
13c/1H probe,proton decouplin~ frequencies can be read directly 
from the CRT display. Since probe change is not necessary, 
set-up is accomplished in a few , minutes. -! -

I I 
The insert on the accompanying figure shows the proton 

spectrum of ethylcrotonate. Points A through E show the 
five frequehcies chosen for selective hetero-decoupling. 
After switching to _carbon observation, the lower trace was 
acquired(n6ise decoupling) with 60 dB power l The mode was 
then changed to selective decbupling and power reduced 

. accordingly. - The five other :spectra were automatically 
obtained overnight. 

RHO/nc 
Enclosures 

K. Goto 

! ! 

Sincerely yours, 
. I. 

:1 1<.o~ 
D,r. · Ralph H. Obenauf 

I 

11 

c.JEOL "Bringing the Scientist Tomorrow's Capabilities! Today. " . . I 

-~-~ 
N. Odan 
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Texas A. and M. University 
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C. RAHWAY . Nrw .HRSO 0106!\ 

TELEPHONE '201 / 574 4()fj0 

i I 
March 3, 1976 
! i 

i 

Dear Barry: 
I I 

Perhaps some information on vicin~l 13c-H couplinJ which I am 
submitting to Organic Magnetic Resona~~e will be of int~rest to readers 
of the TAMU newsletter. I 

Values of long-range 13cH coupli~g through the doJble bond in a 
number of isopropenyl compounds are reported. Although' the anticipated 1 

dependance of ihe couplings upon subs~ituent electrone~at1vity is found, 
there is evidence that this dependance is not related l~nearly to that 
of H-H couplings ih vinyl compounds. ~ he ratio of 3Jc~ to 3JHH in 
analogous pairs of compounds appears to decrease with i1ncreasing 
substituent polarity. Table 1 presen ~'s values of 3JCH land 3JHH· 

Please credit this contribution to the subscription of Dr. B. H. 
Ari son. I 

I
. I 

ms · 

. ,, 
u; Vogeli and W. van Philipsborn, Q.!:.g_. ~- Res., 

'i 
!Sincerely yours, 

I I 

IA]an W. Douglas 
I 
i 
I' I, 

[ I 

·1 · 
~ 
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Table l 

Vicinal 13cH Coupling Constants in iso-Propenyl 
Compounds Compared with HH Couplinqs in Vinvl Compound 

·--·• -•·•·----- ~ 

l Ra t ;i o I • 
I 

3 J13cH,~ 3 JHH 
3 : . i 

. J CH 
I 

/ Cpd. i 
ci s cis - 3JHH 

I 3 Substituent , No. · trans sum tran.s sum Ref. I J£=C-CH3 .1 i 
I 

I F l 1 2.5 7.0 9.-S 4.7 12.7 17 .4 a. 0,55 3.6 

OAc I 2 3 .4 8.. 1 11 • 5 6.4 14. 0 . . 20.4 b. 0.56 _4.3 

OCH ... 1 12.5 {7.0 14. 1 21 • 1 c.} 0.59 3,9 - - · 6. 6 14.4 21.0 · d. ) 

' 
Cl 4 4.2 8.6 12.8 7.2 14.8 22.0 a • O·. 58 4.7 .. 

Br i 4.5 9.0 13.5 7.2 · 15. 1 22.3 a. 0.61 5.0 

coc 1 6 5,6 9.6 15.2 - 10.2 ·16.8 27.0 b. . 0.56 5 ,5 . 

•. 

6.0 10.3 16.3 . 1 o. 5 17,3 27,8 b •. 5,8 C02Mc ' . 7 0.59 
• ' 

. . 

CN 8 6.4 1 0. 1 16. 5. 11 • 8 17.9 ·29. 7 e,f. o. 56 6.2 -
CH 3 2 - - 17,3 10,0 16.8 26.8 g~ o. 65 -
Ph 10 · . 6. 7 11 • l 17 .8 · 11.5 18.6 30;1 h • . 0.59 5. 9 . 

Ph-F(p) I 11 6,8 11.2 10.0 - - - . - . - 5.8 
..... 

I 

C(Me)=CH,., 
. I.. 

12 7. 1 11.2 18 ,l 10.2 17. 1 27,3 i • 0,67 6.2 
.. 

CMc3 · l1 7. 1 11.5 . 18.6 10,0 16.8 26.8 . b. 0.69 6,0 

* Co1ipling conitants ·a~e reported to the nearest (av~raged) 0.1 hz., although theoretical accuracy is not 
c laimed to be bett~r tha n 0.5 hzL 
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Professor B:.L. Shapiro 
Texas A & M University 
College of Science February 21 ~ 1 976 
College Station, . Texas 77843 
U .. SA 

Dear Professor ·shapiro:, 

I: . 
Title: 'Oriented' N-methyl acetamide . - I 

In continua ti on of our wbrlc on the study of the · 
planarity of the peptide unit ~sing NMR spectroscopy of 
oriented molecules, we have now interpreted the spectrum 
of N-methyl acetamide. dissolve~ in a nematic solvent. 
Unlike N-methyl formamide', thi~ system provides spectrum 
due to trans species only. An~lysis of the spectrum 
provides 5 different HH direct

1

dipolar couplings. . 
I. 

In order to investigate the problem of the amide 
planarity, one has to ·check internal consistency of the 
5 dipolar couplings for 3 order parameters using known 
geometry. If the results are self consistent, the 
planarity is indicated. The problem was studied under 
the f ollo~ing as sump ti ons: · · 

1) 
2) 

3) 

4) 
5) 

Influ~nces of all types of vibrations were neglected 
• • , • . I 

bond length and bond angte values were taken from 
the li ter,ature · . · 

free as well as hindered rotations of . the methyl 
· groups were considered· 
methyl groups themselves were assumed rigid 
no coupled motion between the two methyl groups was 
considered. · 

. I 

Calculations were carried out for a rigidly planar 
structure as well as for the case when there is a rapid 
inversion . through nitrogen atom such that the system 
has an 'effective' plane of symmetry. · 

. . I . . 

It was found · that .the minimum root mean square 
error between the observed and I~ the 'best-fit' calculated 
dipolar couplings is obtained when the dihedral angles 
C-C-:N-H and c-c-N-C are differing by 10± 4° from the 
values of 0° and 180° for a corp,pletely planar configu­
ration. ~hese results agree with those obtained for 

. I 
N-methyl formamide. 1 

I 

Yours sincerely, 

C .L. Khetrapal 



New XL-100A Feature: 

Single-Sideband Filter 
Cuts Data Acquisition 
Time in Half 
Each time we introduced 
a new performance re­
finement for the XL-100A 
NMR Spectrometer, it's 
been a technological 
milestone in its own 
right. But when we 
added the latest - a 
single-sideband filter 
which eliminates nega­
tive frequency noise 
- something else hap­
pened. It combined 
with the unshakeable 
magnet stability and sophis-
ticated interlocking electronics of the XL-1 ODA to create 
a quantum jump in performance: the ability to obtain 
outstanding spectra from microgram samples. 

We ran a 5-p.g sample of gelsemine (C20H22O2N2) with 
the result you see here. We think the spectral quality 
speaks for itself. 

Microgram sample capability, of course, is good news 
if you are involved in metabolite studies, biosynthetic 
research, flavors and fragrances - any field in which 
samples come from GLC or TLC, or are scarce for 
any other reason . 

We dissolved 5 µg of gelsemine in 5 µI of C60 6 and pulsed 
it at one-second intervals for one hour, using a tip angle of 
53° (10 µsec pulse) and a 2,500-Hz spectral width. Note the 
clear ABX pattern from the three vinyl proton5> and the 

The features that 
form the backbone of 
the XL-1 00A's micro­
sample capability 
include: 
1-mm Microinsert 
Ensures best possible 
signal from small 
samples by optimiz­
ing the rf coupling 

between the sample and the system's receiver coil. 

Single-Sideband Filter 
Cuts data acquisition time in half by eliminating the 
noise which normally folds into an FT spectrum. 

FT Disk Accessory 
Permits acquisition of high-resolution FT spectra by 
expanding the maximum data table capacity 
of the system to 32K words. 

For further information write to: 
Varian Instruments, 611 Hansen Way, 
Box 0-070, Palo Alto, CA 94303. 

@ 
varian 
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excellent resolution of the 1.6-Hz geminal coupling! The 
spectral excerpts show two six-hour runs of 5-µg and 1-µg 
samples to demonstrate how resolution or sensitivity can 
be further enhanced at the expense of time. 



FX 601mm C/H DUAL PROBE 
toµgot 1H 
Diethyl 
IBenzylmalonate 

500 Pulses 
(10 min.) 




