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MMR CHARli PAPER 
I 

WE STOCK ALL THE RECORDING CHARTS YOU NEED ••. 
• THE WORLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPl6 RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUESTIONS, PLEASE CALL. 

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

Transfo1mation, Hetero-Decoupling, and Time Averaging. 

NOTE: All charts packaged 500

1 

sheets to a box except roll charts or as otherwise noted. 

I 
PRICE PER BOX 

CATALOG 
NUMBER INSTRUMEN°t; TYPE 1-10 boxes 11-24 boxes 25-49boxas 50 & over 

VARIAN 
WCV-100 (S-100A) HA-100, HA-100A, am:I D Cal. $35.00 $34.50 $34.00 $33.50 
WCV-60 (S-60C) A-60, A-60A and D Cal. 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) Cal. 35.00 34.50 34.00 :33.50 
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 Cal. 37.50 37.00 36.50 36.00 
WCV-360-K-10 EM-360 Cal. 28.00 27.50 27.00 26.50 
WCV-20 (CFT-20) CFT-20 Cal. 30.00 29.50 29.00 28.50 
WCV-EM-300R (3E) EM-300 (6 rolls/box) Cal. 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10) EM-300 (flatbed) Cal. 28.00 27.50 27.00 26.50 
WCV"'60T (S-60T) T -60 (two color) Cal. 20.00 19.50 19.00 18.50 
WCV-60B T -60 (one color) Cal. 17.50 17.00 16.50 16.00 
WCV-60U (S-60U) T-60 (multi-nuclei) Cal. 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-BL 8-½" X 11" Blank 10.00 9.50 9.00 8.50 
WCV-CFT-20K-11 11" X 16'! Blank 13.00 12.50 12.00 11.50 
WCV-360BL 11" X 16" Blank 13.00 12.50 12.00 11.50 

JEOL 
WCJ-4HA C-60H, 4H-100, (9.00 ppm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HB C-60HL, MH-100, (9.0 ppm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HC MH-100, PS-100 (10.8 ppm) ' Cal. 37.50 37.00 36.50 36.00 
WCJ-4HD MH-100, PS-100 (9.0 ppm) ear. 37.50 37.00 36.50 36.00 
WCJ-4HE PFT-100 (standard) I Cal. 37.50 37.00 36.50 36.00 
WCJ-PFT-100 PFT-100 (Fourier) I Cal. 37.50 37.00 36.50 36.00 
WCJ-FX-60(FX-2) FX-60 Cal. 37.50 37.00 36.50 36.00 
WCJ-FX-60-BL FX-60 (para only) 

11 
Blank 19.00 18.50 18.00 17.50 

WCJ-PFT-1008L 11" x 17" (para only) Blank 19.00 18.50 18.00 17.50 

WCJ-BL 11" X 17" Blank 15.00 14.50 14.00 13.50 

BRUKER 
WCB-"UC" HX-90, HFX-10 Cal . 40.00 39.50 39.00 38.50 
WCB-BL 12-½" X 29" Blank 17.00 16.50 16.00 15.50 
WCB-WH-90 WH-90 Cal . 35.00 34.50 34.00 33.50 

WCB-BX-FT HX-270 Cal. 40.00 39.50 39.00 38.50 

PERKIN-ELMER 
i 

WCPE-2018 R-20, R-20A Cal. 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-20B Cal. ' 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) Cal. ' 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A (rect.) (100 sh./box) Cal. I 7.00 6.50 6.00 5.50 
WCPE-441-1580 R-22 (rect.l (100 sh./box) Cal. I 8.00 7.50 7.00 6.50 
WCPE-R-32 "R-32 (roll) (6 rolls/box) Cal. 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"x19" Blank 15.00 14.50 14.00 13.50 
WCPE-526-1102 R-26 (rect.) (100 sh./box) Cal. 7.00 6.80 6.60 6.40 
WCPE-435-902<JB L R-24A (rect.) (100sh./box) Blank 4.50 4.25 4.00 3.75 
WCPE-441-1580BL R-22 (rect.) (100 sh./box) Blank 4.50 4.25 4.00 3.75 

~ 

NMR SPECIALTIES 
WCN-60/100 A-60, HA-100, A-56/60 Cal. 35.00 34.50 34.00 33.50 

j 
VVILMAD SLABS COMP~N¥1 INC. 

I 
U.S. Route 40 & Oak Road I Buena, N.J. 08310, U.S.A. 1 (609) 697-3000 1 TWX 510-687-8911 

I 
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. · R1cHM0No · -•~9.~_- ·_-_Stauffer Chemical Company 
RESEARCH CENTER '--·· -...,,,,,,----'-------'--' · Western Research C_enters / 1200 $ ; 47th St. / Richmohd, CA .94804 _/ Tel. (41:i) 233-9361 · 

-October 19, 197~ 

· Dr. bernard Shapiro 
Department of Chemistry 
Texas A & M University · 
College Station, Texas · 7v843 . 

. . SUBJECT: . Tin-Phosph~rus Coupling Con~tants in Dithibphosphates 

Dear Barry: 

We would like to report our dat,a on the Tin-Phosphorus coupling constants 

for S-(tricyclohexylstannyl )..:o,0-diisopropylphosphorodithioate, I, obtained . 

on our CFT-20. 

• C 

_;--... .... 

· · The phosphorus nmr ·s
1
pectrum of I, obtained at 32. l MHz, consists of the . \____., 

main phosphorus resonance at - 94.6 ppm from 85% H/04, and the 119sn and 

· 11 7sn satellites, Figure: A. The measured coupling constants are: · 

J31 - 119 Sn 42.4 Hz p 

J31 - 117 Sn . 40.3 H · p z 

The value of J31 1; 9 1 
was confirmed by the 119sn nmr spectrum obtained on 

. . · p . . Sn 
· a niodified Bruker HFX-90 ~tour· Eastern Research Center. The ratio 

J31 . - 119 /J31 - 117sn' is 1.052 •. The ratio of the corresponding 
. p Sn p 

gyroniagnetic ratios of t ~e two tin· isotopes is 1.0461. · 

s - I 

--~-o·_•· ~--· ·.3· . _· ".·6·· I _.,/4H~- ··• Sn;..S..: P:- O-CH . · . . 
• • -

1
• '-cH · · 

·. . . . • ·' . . 2 .· . 
(I) 

· ! 
t, 



Tin~Phosphorus Couplin~ COn~tants 
in Dithiophosphates 
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1 
- J .. W. Emsley, J. Feeney, and L. H. SutcHffe, 11 H.i,gh Resolution Nuclear · Magnetic 
Resonance Spectroscopy'', Pergamon Press, N. Y. 1965. 

tHz 
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GRADUATE.PROGRAM IN BIOPHYSICS , . . GRADUATE SCHOOL OF BIOMEDICAL SCJENCES . 

I 
15 November 1976 

-1. . 

· Dr·. Bernard Shapiro . 
Department of Chemistry I. 
Texas A & M University 

· college .Station,'Texas · 77840 

Deal:'. Barr_y, 

As you kr!.ow, my laboratory has been investigating use of the aqueoue trivalent 
lanthanide 'ions as NMR probes ·of fuetal~mirio acid, p,eptide, and prot'=:ln: struc~ 
tures in·. solution • . Our amino acia structural' work has been limited to 'proton . 
NMR until recently wheri a Bruker WP-60 NMR spectrometer was installed in the 
Biophysics Department at the UTHSC in Dallas. I would like to contribute some 
recent observations concerning carbon-13 linewidths in gadolinium-alanine com
plexes for your NMR Newsletter. · 

An examination of the lanthanide induced shifts (LI.S) of aqueous alanine at 
pH 3 reveals that the carbon shifts are dominated by contact contributions. 
Although this has been shown a ·common occurance for substrates binding to 

· neutral Ln(dpm) 3 reagents in orga~ic solvents, the . bonding between the hydrated 
ions and a negatively charged ·carboxyl group is generally considered largely 

_ionic in nature. The alanine carbon contact shifts induced by the isotropic 
gadolinium ion at a metal to alanine ratio of 0.5 are -36 ppm, +52.3 ppm, and 
-3.4 ppm for the carboxyi carbon, a-carbon, and methyl carbon, respectively. 
The alternating signs in these shifts suggests that metal electron spin density 

· . is deiocalized primarily via a spin polarization mechanism • . The largest shift 
. at the a-carbon must result from a direct delocalization; of negative electron 
·spin density from the ligating oxygen atom(s) which tends to negate the positive 
spin density placed at the. carboxyl and methyl carbons via spin del.ocaliz_ation 
and enhance the negative spin density at the a-carbon. Particularly important 

· with respect to the use of aqueous gado.linium as dipolar :relaxation · reagent to 
examine molecular structure in solution and confirm carbon-13 resonance assign
ments of proteins is the analysis of . these contact- ~ontributions to th~ carbon 

·. linewidths. A cursory examination of the carbon li.newidths in aqueous gadoliriium
alanine solutions reveals .the order. carboxyl carbon >a-carbon> methyl carbon 
as expected for a paramagnetic ioil situated near the carboxyl group~ The mea
_sured linewidths at half height (relative to the carboxyl ;. 1inewidths) are 1.00, 
0.34, and 0.10, respectively. The ~calar contributions to each linewidth_ may 
b_e estimated from the Solomon-Blo~bergen ~quation,s using a rotational correlation 
time Tc = 10-11 sec for the dipolar term and electfron spin relaxation tim~ · . 
-r = l.SKl0-10 sec for the contact 't.epn. .The re~ult_s sho_w that the ga:dolin:i.um . 
. e, . : . . -1 . . . ·:_ ., ·, .2i·. _; •· .. .:, ,.' ·. - -· ; . , · ... .. ·.•: ..... •.··· . . ... 

5323 HARRY HINES BLVD . . DALLAS, TEXAS 75235 (214) 688-2593 

l.i 
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Dr. Bernard Shapiro 11/15/76 

contact shift contributes ~20% to the observed. carboxyl linewidth, ~ 75% to the 
a - carbon 1:inewidth, and only ~2% _.to the methyl carbon linewidth. · Thus, the 

linewidths may not be used to extract structural information unless the observed 
carbon resonances are several bonds ·away from any possible metal coordination 
positions. Even qualitative use of gadolinium line broadening must be used 
with-caution in· view of the fact that the contact shift of the a-carbon is 
nearly twice as large as that for the much closer carboxyl carbon in the gado
linium.:..alanine complex. · 

s(j°~~ 
A.. Dean Sherry 
Associate· Professor of Chemistry 
UT~Dallas· 
Adjunct Professor of Biophysics 
UTHSC~Dallas 

The University of Manitoba 

Department of Chemistry 

Winnipeg, Manitoba 

Canada R3T 2N2 

November 16, 1976. 

POST-DOCTORAL POSITION AND EQUIPMENT FOR SALE 

UM 

This is to advertise a postdoctoral position at a salary of $85O/month 
(taxable), beginning on or after April 1, 1977. Available machines 
include an · HAlOO and a new, multinuclear, WH-9O with an 118Odata system. 
Applicants should probably have a good background in relaxation ·measure-,
ments, although other abilities will be considered. 

For sale is the console from a DP-6O, later converted to DA-6OI, which 
includes two thin probes, the lock-box, a tube-type superstabilizer 
without the coils, two r.f. units, the usual recorder, integrator, and 
the units . concenred with the D of the DP. More details available to 
interested persons. Any offers? 

Yours sincerely, 

Ted ·Schaefer, 
Professor of Chemistry. 
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dEOL 
JEOL LTD. ·~41~} Jak~ga-~t-;~;s-'~i~~--Tokyo 1.96 Japan . 

Te,lephone : (0425)43 - 1111 Cat:ile :J EM SCOPE TOKY,O Telex :0-2842- 135 

'. .I 
November 9, 197°6 

Professor B. L. Shapiro 
Department of Chemistry 

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

"NEW MULTI-NUCLEAR CAPABILITY ON THE JEOL FX..:.100" 

Dear Professor Shapiro, 

As interest in "other-nuclei!! NMR rapidly increases, there is a growing need 
for simplistic multi~nuclear cap~bilities . for NMR spectrometers. However, _ sinc,e 
:most of the non-proton nuclei suffer from low sensitivity and/or low natural 
abundance, it is extremely important to maintain the efficiency of the system 

:while facilitattng observation of different n4cle_i • . - In order to uieet this need . " 
-of many NMR spectroscopists; we have developed a multi-nuclear cibservatiori system 
based on the ·FX-100 which -includ~s a variable ifrequency probe (TUNABLE PROBE). 

. . . - - I . _ . . - - - . 

· · · .With. this letter, we include several spectra obtained with the TUNABLE PROBE 
in our laboratory. The important features ar~ as follows: 

- .. · . . .· I 
. ' 

1. The e.lectronic circuitry used in the "new" probe does not include any 
special insert such as a ·tapped sample coil, since impedance matchings 
to the receiver and transmitter are made by external capacitors and 
inductors' respectiv_ely. l . 

. . 2. The above enables the use of a '. 'super insert" coil which is wound 
inside the glass sleeve . in O Ider to obtain maximum sensitivity, _· 

3. The TI/2 pulse is between 20 and 50 µsec over the entire frequency 
. range when using a 20W wide band power amplifier. This is very . - . . . - I 

important in . many experiments, such as relaxation · times where ·· an 
even power distribution is r~quired over the observed spectral · . . I . . 
width frequency range. I . 

4. The probe can b~operated at [ any de~ired ~~equency between 5MHz 
and 41MHz. The frequency range is. covered by several frequency · - . . I . . . 
channels that are equipped with a vernier. Fixed frequency 
channels are also available for rapid setting of particular fre- · .· · .. • I . . . - - - ·.. . . 
quencies. · Each frequency .channel ·is ·selected . solely by a switch . • 
operation. 

JEOUU SAll NC. JEOUEUROPE\SA JEOL(U.KlLIMITED · JEOL<rtALIAlS oA .!f:OL (AUSTRALASIAlPTY . LTD. 



~ 

Since rio change of , insert or probe head is required over the entire 
frequency range, operators can quickly select each nucleus :without any need 
for shim r ·e-adjustment . . Various experiments can be easiiy performed ·on many 
dJ.t°ferent nuclei while maintaining excellent sensitivity. · 

Sample 

Nucleus 13c 

No. 0£ Pulse 1 

Spectral Width SKHz 

Irradiation 1a (Noise) 

Sample OP(OC2Hs)2H 

Nucleus 3lp 

No. of Pulse 1 

Spectral Wi_dth lKHz 

5% 

Sincerely yo~rs, 

J. Kida M. Imanari 

JEOL LTD. · 
Application Laboratory 
Analytical Instrument Division 

a) 

b) 
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Sample ·,. 
. . . . 

· .. · Nucleus 

Si.(CH3).4 . 80% 

29si 

:No. of Pulse ·· 1· 
. . . 

. Spect~al Width · 250Hz 

Sample 

Nucleus 

No. of Pulses 100 

Spectral Width l0KHz 

·sample 

Nucleus 

Obs. Time 

Spectral Width 

Irradiation 

I 
ANILINE 80% 

15N 

1 -hour 

SKHz I 

1H (Noise) 

c) 

..:: 

d) 

L 

e) 
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Siege Social 
et Direction generate 

16, Rue Jules Cesar 
75012-PARIS -

. - · 1!' _ : 344 24 22 

Telex: IRCHA 600820 

ZII GM/mg -- 1351 

r- . 

-lostitut 
national _ _ __ 
de recherche 
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.appliquee 
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Et1blli11m1~; public niat i _ -. 
·c1rilctir1 •indu1_tri1I et cio1nm1rci1I -· .-

16 . Rue Jules Cesar 7!j012 :- PARIS 
. . . 

Siret: 582078069..;.00058 l,p.~. 9311 

c.c.p. 9065-96 au nom de · -
· , •agent conipt■blli de ,. h_ciia . 

Pro'fessor Bernard L. SHAP.I RO . 

· · • Department of Chemistry 

Tex~~ A. M; Un10~rsiiy 

College Station 

TEXAS 77843 

·L - _J 

Paris, le November 22, . 1976 

Bicentennial contribution - 13c;31 P bal Iott casting party 

Dear Barry, 

Going on in the study of phosphole~transition metal complexes, we have just 

·d i_scovered a one-step synthesis of phosphacymantrenes --( phospho I y i-manganese

tri carbony Is) by reaction of Mn
2

(CO) 1O with P-phenylphospholes at 15O°C. We 

wish to report here;after some 31 P and. 13c N.M.R. data oi th~se new speci~s 

which are particul~rly intefesting since they are the first phosphorus hetero

~ycles with~ truly aromatic chemistry. 

The comparison between the 31 P chemical shift of- P. phenylphospholes and 

phosphacymantrene ist made below , 

115 159 

103 14 _1 

105 138 . 
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I 

· The ph~sphoru·s shielding in phosp~acymantrehes is rathe·r unexpected. I·ndeed the 

reactivity of phb"sphorus is much ·rower i .ri these compqunds than in , phospholes 

(ho reduction with 1
2 

or ~CH
2 

Br) and acylation takes place ~t o(-carbon and 

not at phosphorus as in phospholes · (4). Thus, +he electronic density at phosphorus 

is almost certainly .much lower iri phosphacyrnaritrehesthan in phospholes and, 

conv~rsely, the ione pair ~~localization is prob~bly~uch higher. so;· a ~eshielded 

· phospho~us would be expected there (see (I) (2) f~r phospholes), the Letcher-Van 

. \Vazer fo_rmal ism )ndicatingl that a de local ization _of lone pair produces a shielding 

(3). HowE:Jver a direct. comparison between phospholes and phosphacymantrenes is not 

fu I I y sign if l cant s i nee angu I ar parameters and e I ectr on i c structures of the exocyc Ii c 
.. . . . ~ ,,,.,,...._ 

bonds are quite different (Mn-P-,C I 'f....:P-C). 
I 

The comparison between the1 I3c data of cymantrenes and phosphacymantrenes is also 

interesting .. 
f I 

.. C 83.1 (5) 8- MnlCOi 3 

CQ( . 96.2 <~ Mn(C0):3 
p 

! 
C f3 93.8 

co 224.9 ( 5) 

I p co 223.4 

.Me c, 103 · \ ( 5) Me c3 I 13. 9 

r-::((1) · . 
4__;_/3 

c2 83. I (5) ~ Mn(C0) 3 
c2 97.7 

"'~Mn(C0)
3 

C (3)82.5 ( 5) 5 . . c4 94.4 

co 224.4 . ( 5) 
p 

c5 ' 97.7 

co · . 223 .8 

I 
Since the shielding of the .CO groups is rather unaffe~ted by the phospha-

substitution, the electron _withdrawal from manganese to the ring is. quite probabl y . . I . . . 
a I.most the same in both series. Th~s, the fact t _hat the ring carbons are strong I y 

· shielded ( ~ 10 ppm) in phosphacym;;intrenes by compa.rison with cymantrenes indi

cates that probably a stro~g release of the Ion~ pair from phosphorus to the 
. I . . 

dienic system takes plate (1strong delocalization). . . I . . . . 

Another indication ls g;!v.enl by the compa~ison of the 
I
JP:-C coup I ing constants 

within phospholes, pho~phacymantrenes and phosphorins~ -

1 . 

:: 



.,.,.--..,_ 

lRCHA 

5. 18, (6) 

53 (7) 

p. 

N/Ref . . Z I I GM/mg 

.. l'.:) MnCCOl
3 

p 

65.4 .• 

P-C ( 2) . 62 • 2 

· P-C ( 5 ) . 63 • 8 

62.0 

· The very high coup I i ng constants observed in phos·phacymantrenes are very 

sim)lar to those found in the phosphorin seri~s which are,too, obviously 

219,-10 

I 
aromatic, whereas phospholes show almost normal and even somewhat low . JP-C . 

when compared ~ith ordinary phosphines. 

· With our very best regards. J 
. r A 1u .· . )Jvv/ 

.: I / . · 

G. MAVEL 

. F. MATHEY . 

R. '. MANK0WS.K I -PAVEL I ER 

( I 
J 

(I) L.D. QUIN, J .G. BRYSON et C.G. MORELAND - J .A.C.S. · 91 ( 12) ~303 ( 1969) 

(2) L.D. QUIN, S.G. B0RLESl<E, J.F. ENGEL - J. 0rg. Chem., 38 (10) 1858 (1973) 

(3) F. MATHEY and R. MANKOVJSKI-FAVELIER - 0r:-g. Mag. Res., i, 171 ( 1972) 

(4) F. MATHEY - Tetrahedron, 29, 707 (1973) 

(5) P.V. PETR0VSKI and al • . - 0okl . . Akad. Nauk.SSSR, 210 (3) 605 . (1973) 

(6) T. BU~mGAARD and H.J ·. JAKOBSEN..:. Tetrah. Lett., . 32, 3553 <1972) 
' ' 

• (7) A.J. ASHE, R.R. SHARP, J.VJ, TOLAN - J.A.C.S~ 98 (18) 5451 (1976) . 
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WEE-WBr/Dg 

. Betreff 

Philosophy of -collecting spectroscopic data 

BASF 
Telefon (0621) 601 (Vermittlung) 
Telex 464811 basf d (Zentrale) 
Telegramme: BASf Ludwigshafenrhein 

. Bankverbindung: Landeszen_tralbank . 
6700 Ludwigshafen, _Girokonto 54507300 

Luftpost . 

Telefon-Durchwahl Telex Ludwigshafen 

(0621) 60- 8401 . . 464· 01.12.76 

Mos.t spectroscopists are i~terested in fast access to the valuable reference 
material distributed over various journals. In our group we presently have 
approximately 9,000 reprints or copies of articles relating to nmr~spectros
copy, and it seems hopeless in many cases to find the desired information, 
especially when it comes to chemical structures and substructureso 

One remedy is computer-aided documentatioriof spectroscopic .features •link:ed 
to structural information. /The latter is best aohieved by a topological 
representation of chemical I structures ·· allowing access to almost any structural 
relationsship including many stereochemical questions. The input is sketched 
on . the accompanying figure ishowing different levels of representing this 
in_formation. It is essential to find a fast·, safe and easy to learn way of 
entering the data in order to facilitate the input of information and lower · 
the barrier for the spectroscopist unfamiliar to computer language. 
Plausibility checks help to eliminate many trivial errors, before the computer 
oriented, but computer independent code of the "exchange £ormati1 is generated. 
At· this level the exchange of . data between diff'erent laboratories should be · 

·undertaken to help enl.arge )the basis for the interpretation of spectra and 
to generate a large pool of valuable reference material. 

. I 
The next steps are oriented to specific computers and will necessarily be 
more difficult to · adopt in la new· laboratoryo However, hard copy printouts 
of various representations of the data (cf. fig .. 2) can be generated and 
distributed to spectroscopists without easy access to a large computero 
For most options a _comfiche collection with various inverted .fiies 
(eogo chemical. . s)lifts, substructures, molecular ·formulae, · molecular weights 
(for MS) · ) will be cheaper, faster and more readily availableo For example 
only the hierachially ·ordered substructure f'ile of our present 13c-nmr-data 

_collection (,ooo spectra) would fill with its 60 000 entries a book of 
nearly 1000 . pa.gas, however I, it can · be well accomodated on 5 comfiches with 

I . . . 

I. 
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EmpfAiiger · 

Betreff 

Prof. Sh~piro .· 
Texas 7784} 
USA 

Unsere Zelchen 

WBE..;WBr/Dg 

- Luftpost 
6700 Ludwlgshafen .· Blatt 

01 ·o·t2.,7, 

a reproduction cost -of 2 $0 Also you can .easily carry around .your complete 
_collection of reference material · including regist·ers as a ab.rt of mini
computer in your briefcase to any place you want and. ·_access it with the 
cheap poc~et viewers available on the market. Updated {i.e. enlarged and 
corrected) versions can easily be e_dited at regular intervals for this low . 

·-cost. · · 

Interactive use of the computer for library sea.:t"ching is very fancy, however 
show.d be restricted to a combination of features as well as the search-for 
similarities. Also here "specfinder"-files as weil as computer generated 

_comfiche equivalents of perforated cards offer a cheaper, yet certainly less 
efficient approach. 

Yours E!incerely, 

Encl. 

. Data. 
◄ . • 

exchange · 

Corrections 

-· 1 Coding sheet I 
~-~ 

C~d punch 

·or teletype 

Formula. reading 

machine 

i ·i I Exchange format I I Topological matrix I . 
~~ 

for si:ni

larity search · 

Compressed file · · 

·~ 

,--------. 
Inverted 

files 

Subs_tructure 

· files 

Link to 

other files 

(HNMR, MS) 

User oriented 

format 

·! 
Computer checks 

t 
· .· Computer oriented 

format 

. Computer spec.ific 

source file 

Dedicated files 

! 
Z
~ · Information ,. ' ◄ . ► . ·3' 13xchange 

-I Collifich_e regi~ters I _Libr1;1.ry options 

... 
"' · r--
:::;; 
"" . C: 

"" "' r--
"' "' . LL 
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~: BASF C-NMR ·Data. System 



Cl2 H27 01 Pl 1436 

----------------------------------------------------------· PHOSPHINE OXlDE~ TWlBUTYL--.-:-•----------------·--------------------------------------- . 
CA; 814-29-9 
MW; 218.22 

4~ • 3 1 • .a 
• .. 

• • 
2. ~l 5, .~6 . 

• • . • p 

• ti . , 
10 • • 9 0 
• . 

ll .. ll 

LoDoOUIN,MoDeGORDON,OHG.MAGN.HESONANCE 6,503(1974) 
-SO: . CDCL3 - --- ~ IN; HFX-90 - --- CD: 

· ST; TMS TE: AMBIENT OH: BA510789 

CHEMICAL SHifrs (PPM), MULTIPLICITY: 
l 27,80 -2 · . 24.00 -

. 3. 24.40 -
4 13.60 : • 

COUPLING CON5fANTS 
J( l,Pi3) : b~b---; o 
J ( 5,Pl-3-): bbo0 
J ( 9,Pl3) = _bbo0 

5 27.80 
6 24_.oo 
7 24.40 
8 13,60 

(HZ): 
J ( 2,P13) = 
J ( 6,Pl3) = 
J(l0,Pl3): 

5.0 
5.0 
5.0 

9 21.80 
10 24.00 
11 24.40 
12 13.60 

J ( 3,Pl31 = 13.0 
J( 7,Pl3): 13.0 
J < l l,Pl3) =. 13.0 

----------------------------------------------------------j.~oALBHIGHT,W~JoFRE~MAN,J.ORG.CHEM.40~3477(197~) 
SO: . CDCL3 IN: HFX-90 CO: 
ST: TMS TE: AMBIENT OH: 8AS12094 

CHEMICAL SHirTS (PPM), MULTIPLICITY: . 
1 . 27.90 . 
2 23.90 -
"'I 24.30 -
4 13.70 -

COUPLING -CONSTANTS 
J ( l,Pl3): b5_o l 
J( 5,Pl3): b5ol 
J( 9,Pl3): b5ol 

5 21.90 -
6 23.90 . -
7 "24.30 
8 13.70 

(HZ) .: 
J ( 2,Pl31 = 
J ( 6,Pl31 = 
J(l0,Pl3): 

--
3,9 
3o9 
3.9 · 

9 ·27 .90 
10 23.90 
11 24.30 
12 13.70 

J ( 3,Pl31 = 13.9 
J( 7,Pl3l= 13.9 
J(ll,Pl3): 13.9 . 

C20 H28 01 1437 

------------~---------~--------~~---~---~-----------------RETINAL . ,. . . ' . - . -----------"'!""'!"----------.--.--"'!"------~i~--~---".9--~-----~-----
CA: 116-31-4 
MW: 284.44 

16 17 19 20 
• . .. 

• . . • 
l 

• . 7 9 .U " . , .. , ~, 13 · 15 
• ti ~ ~ 

• . . ,. , .. ,. , . , 
2 6 a ·10 12· 14 0 . , . , 
3 5 
~ . . . . • 

4 18 

Y •. INOUE, A• TA<AHAS!il ,ORG.MAG"i-l • ~ESONANCE 6 ,487.( 1974) 
- SO: CCL4 - ·- _- IN: -Ps-·i-oo -· - - co:----:-192.60 

ST: CS2 TE: AMBIENT. OR: BAS10749 

CHEMICAL SHI~TS (PPM), ·MULTIPLICITYt 
l 33.30 · s 8 138.20 D i5 192.40 D 
2 38.70 r 9 141.oo · 5 16 .28.oo .a 
3 32.10 I 10 129.90 s · 17 z5·.oo a 
4 18.00 T 11 13·2 .• 40 D 18 .20. 70 a 
5 · . 130.!>0 s 12 . 135.80 D 19 11.60. a 
b 138.!>0 s 13 1.53.t!O s 20_ .- U.60· Q 
7 129 • .70 L) 14 130.50 D 

RtLAXATION TIMES: 
1 Tl= 4.4 S 8 . Tl = 0".6 5 i5 Tl= 0.6 S 
2 Tl= o.4 s 9 Tl = 5.0 S.: 16 ·. Tl = Oo!> S 
3 Tl = Oo.3 S 10 Tl = · <i.6 s· 17 . Tl = o.5 S· 

• 4 Tl = 0.2 S . ll Tl ·.·= 0~6 .S : . 18 Tl = l·.3 . S 
5 Tl = 4o3 S 12 Tl°= 006· s . 19 ·n = 1.2 S 
6 Tl = 5.3 · S 13 Tl : 5.3· S · 20 ll = 1.2 S 
7 Tl = 006 s 14 . T.l : . ·o • 6 S . · 

Fig_. 2: Printout of two representative references 

/ \ 
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The Bruker WH-210 FT Spectrometer 

A complete line of supercon spectrometers to satisfy any research or analytical need 

WH 180 Our wide bore supercon_ The most unique FT spectrometer available. 
A superconducting magnet with bore size of 3.5" allowing sample tube 
sizes up to 30 mm! Its incredible sensitivity allows routine measure
ments of 15 N in natural abundance. 

WH-270 The optimum spectrometer for routine measurements at 63 kG with 
advanced and versatile features for sophisticated research problems. 

HX-270 The "industry standard" supercon spectrometer at 63 kG. Operational 
in CW, FT and correlation mode. Unmatched resolution and sensitivity . 

WH .. 360 
HX .. 360 

These represent the 84.5 kG counterparts in the 270 series. As such, 
they are the most powerful NMR spectrometers available today. 

Superconducting 
magnets and 

Bruker superconducting magnets are available in field 
strengths from 42.3 to 84.6 kG with a wide line of 
accessories. They are backed by the technology of 
our well-known supercon spectrometer systems. 

• accessor1es 

Call or Write for Details or a Demonstration 

BRUKER INST UMENTS" INC. 
Manning Park 
Billerica, Mass. 01821 
Phone 617-272-7527 

539 Beall Avenue 
Roc kville, 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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. INSTITUT FOR ORGANlSCHE . CHEMIE DER TECHNiSCHEN . UNIVERSITXT BRAUNSCHWEJG . 

P rpf.. B. L. Shapiro 

· Department of Chemistry 

Texas A~M University 

College Station, Texas 77843, U.S. A_. 

Dear Prof. Shapiro: 

3 .3 BRAUNSC _HWEIG_ 
SC HLEINITZ_STRASSE 
Tel. T. U. · 39 11 

'. Durchwahl Inscitut 39r 
Vorwahl · 05 31 

Assignments of the methyl groups of open-chained polypyrroles related to bile 
1 . . : 

pigments by means of H-nmr-spectroscopy. 

Recently we reported an empiric rule for the determination of the substitution 

pattern of open-chained polypyrroles related to uroporphyrin III, -phyria-
1 . · 1 2) 

porphyrin III and 12-decarboxy-uroporphy:tin III by H-nmr-spectroscopy ' . . 

The observat~on that vicinal a-groups which exert a conjugative electron~ 

withdrawing effect on the pyrrole ring brought about a paramagnetic shift of 

o=0.2-0.3 ppm of the signals of methylen-protons of ·B-st~ding acetate residues 

is transferable on B-situated methyl groups (table 1 and 2). With the data on 

table 1 and 2 the foliowing sequence of the vicinal _a-substituents could be 

ascertained with respect to their conjugative electron-withdrawing effect: 

> CHO > 
..,,..CN 

CH=C 
'CN 

> H 

.. > j ~ Br A::I Q~ R-C-CH2 ~ 
·-o.~ 

~ - ~ R:3 CH3 
II . . N . .0 - ' ~ · .. 

H 
.o· - H 

Our observation could be helpful for the characterisation of di- (e.g. dipyrryl

methanes, dipyrrylmethenes, pyrromethanones, pyrromethenones), tri- (e.g. tri

pyrrenes), · and tetra- (e.g. bilanes; bilenes, biladienes, and bile pigments) 
. . . • ' 

pyrrolic comppunds and. for estimation of their substitution pattern by means of 
1 . . . 
H-nmr-spectroscopy. This seems _to be of particular interest because of the well 

known possibility of- "scrambling" reactions 3)in the synthesis of open...:.chained 

·polypyrrciles. 

Furthermore· several examples e~g. 4
• 5 •6•7)exist in the literature . for which 
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33 . BRAUNSCH.'W .EIG 
SC i-1 LEINITZSTRASSE 
Tel. T. U. - - 39 11 

Durdiwahl Institu[ 39,-
·-. Vorwahl os Jl . 

assignments o·f different methy-1 groups present in the molecule cc;mld not h_e 

made~ With the aid of our eml?iricai rule the signals could be assigned un

·eqtiivocally (c. L - table 3). 

I· 
1) J.Engel, A~ Gossauer, and H_.M. Schiebel: TAMU~NMR-Newsletter 210, 1 (1"976) 
2) - J. Engel and A. Gossauer: / Liebigs Ann. Chem. - 1976, 1637 
·3) A.H. Jackson, G.W. Kenner, and G.S . . Sach: J. Chem. Soc. c, 1967, 2045 · 
4) H._H. Inhofferi~ F. Fattinger, and N. Schwarz: Liebigs Ann~ Chem. :1974, 412 
5) _A. Markovac and S.F. McDonald: Canad. J. Chem. Q, 3364 (1965) --
6) P.S. Clezy and A.J. Liepa: J. Chem. Soc. D, 1970, 238 
7) H;_H. Inhoffen, H. Maschler, and A. Gossauer: Liebigs Ann. Chem. 1973, 141 -- I -

1 H. M. Schiebel 

Table 1 . solvent : (;DCl3 

_ ·- H3C iJ(;C02CH3 

R1 N R2 
H 

Rl · O(ppml 3-CH3 R2 Rl 51ppm) 3- CH3 R2 

-Br~ 2.33 I CH3 <t± co2cH3 2.00 C02C(CH3l3 
H · N S_).__ · 

CHO 2.32 I 
C(½CHJ Ame pme Ame pme 

~Ame 
C02CH2Ph 230 COiCH3 tJlJ3l,, 2.00 

N N 
C02H 2.30 _ C02C(CH3l3 _. H H H 

· Ame pme Ame pme · pme Ame 
C02C(CHJl3 2.21. ~C02C2H5 

PhCH:f)f~- -
1.99 

-· 

~co2cH2Ph 0 

0~ 

· H H . H -
213 COiC(CHJ)3 

Ame pme · 
H 

PhCHi02~-x:c _r-7 1 .99 -COf(CH3)3 tls 2.12 C(½C(CH3l:3 
- . H 

•o:r:r=: -
0 N. 1 .97 . C02C(CH3)3 - -

H 

--- ~ - i.11 - ~ H 
- I - --

- - 0~ N . . _ N . 0 1 .96 COt=(CHh 
H H H J , 0 0 

M 209 ~ · 
ot::C 

I • • 

H . N . . N - 0 1 .95 C02C(CH3i3 ' - H H · I . CC>iCHj . -- H 

H 2.03 COiC(CHy3 · 
' . 
I 

Ph :·r'-H~ Ame = ·CH..,CO..,CH~ . ' . pme = CH..,CH-,CO..,CH~ 

.;. 

',, 

\____, 
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Table 3 li(ppmJ' solvent , CDCl3 

CH3 Q a 2.65 Ref, 3 

~ ""' \ 
pme 

b 2.04 

C 2 .27 
CH3 d 1 .91 

£ , , Q 

H3C . C2Hs CH3 C2H5 a 2 .66 Ref. 4 
~- -:' fi---:'..r · b 2.34 . 

BrAN~Wll__CH3 Q c 2 03 
H· H · 

£ ,b, , ,b, 

HJC CH3 CH3 : . pme a 2 .65 _ Ref, 5 
: ,'Jr-rj -~ ~ b 2.33 (6HJ 

8,ANAANJ,.,.cH
3 0 . : c 1 .99 

H H -

, £ ,Q 

pet . cof' CH3 CH3 a 2 ,74 Ref, 5 

~ b 2.02 
Br ~ · , ~ CH3 Q c 2 28 

CH3 
11 

et = Cfis _pet 

,Q 

pet , 

CH2CHiCO2CJis 

a= 1.93(3H) Ref. 6 

b 2 .15 ( 9H) 

pme CHiCHiC0:1CH3 

'I ' 

Table 2 solveni :;' CDCl3 

H3C#CH~ 

H : . 

I 
RtAN~R2 

R1 6(ppml 3-CH3 R2 6(ppm) 4-CH3 

pet 

Br~ 
. . H 

Ame · pme 
- ~ -

N 
H 

CHO 

C02C2H5 

~ 
.,,-CN 

CH=C · 
'--CN 

0 
II 

CH20CCH3 

H 

J 

CH2oc2H5 

CH3 

2.33 

2.31 

. 2 ,32 

2,24 

2 14 

2.12 

. 2,01 

2,00 

1.97 

1 ,97 

1.95 

pet' CH2CH2C02C2H5 

Br 

pme Ame 

~ -

H H 

,,, CN . 
·. CH== C 

'CN 

rr-i( yN 
. ~N~CN . 

H . 

CH3 

C~CI 

CH=C;_,,CN 

'CN 

COf.zHs 

COf2H5 

,_,,, C:N 
CH= c,C02C2H5 

..--CN 
CH=C , .CN 

Ame CH2~o2cH3 

. 1,99 

1 :93 

2,12 

1.96 

.1.95 

2,02 

. 2.13 

2.28 

· 2.30 

2.15 

2.12 

) 

,..,.. 
,z 
v,' , 

i-; · --..; 
c:: 
..; 

"1 
c:::: 
:;,:, 

0 
:;,:, 
C) 

> z ,·-, Vl 
(") 

::i: 
t"r1 

(") 

::i: 
t"r1 s::·, -t"r1 

t:, 
t"r1 
~ -

..; 
,t"r1 
(") 

::i: z -Vl 
(") 

::i: 
t,1 , , 

z 
c:: z 
---<: 
t"r1 
:;,:, 

·~ . 
..; 
;i.l 
>-l 
t;,:j 

, :;,:, 
> 
c:: 
Z • 

, 'v, 

(") 

::i: 
~ -
t11 -c;) 

I'\) ...... 
, 'I.O 

1 · __, 
ex, 
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. I 
I 
I . . 

Dea~ Professot Shapiro! 

We _got our · new BRUKER !IX 9o R in July 1976. Tt is equipped 
for -nuclei -1H, 19:F and 31 C in G'/l and . Ii'T ii10de usiiig a 2o K 

computer. Doub-1~ and triple resonance facilitien are attached,. 

We ~re satisfied with resolution and S/N~ ~or testing the 

spectrometer we used th~ mixture of stereoisomers of 2-fluoro-
vi~ylphosphonic acid dimethyl~ster.: 

,= ' ' ' 4 
'---I 

I.I / '?Jf, 
® 

'Jouble resonance experiments 1n{19F), 1n{3 \ )J, 19:1:~f\1}, 19:i{3 1~:i }, 
31 ~ {1H}, 31Pf~~F}, ~nd triple resonances were done successfully 
-"or 1,_:r{19Ti' 31-p} 19"'11E 31!) 31-p 11F 19 Ti'J· 
l. -- l. - , -- , ,. l -- , J_ J , · 1 · , ~ · 
Parameters :for @ and · @ are given in table. 1 .• 

. . . . . I 

Using the tested equipment we analyzed the novel, · s _table 
phosphcirane @. :1efinbd parar.1eters for the (A:a] 2r-u-core 
of the· overall [An] 2rT?x

9 
system are listed in _ table 2. . 

At roomtemperature the
1 

phos~horane is subject to a rapid 
exchange processleading to the equivalence of the three 

-r.ietho::{ygroups in ·@ : 
F 

. Cf"gp ( oc~ )3 

~ 
Yours. sincerely 

/nL· -
.... ':::[':'~. · ....... . 

Di:pl ~ Chem. G~ Bauer . Prof. Dr. G. B~gele 

I . 
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Table 1 : Coupling constants· in cis/trans · CH~=CHP( 0) (OCH3 )2 gi_ven in Hz. · 

cis isomer A trans · 
. . 

i ·soiiier B 

- J.~Type HH FH PH PF HH FH PH PF 

83.5 6.2 83 .1 6.7 g.em --- --- .. 

Cis 6 .1 13 .8 21 .5. 7~4 --~ 
trans 49-.0 33~8 11. 9 --- - 73.9 

Table 2: NMR data for Phosphorane C 

Coupling constants 

3Jcis • ... 
. - -14.59 Hz ' JPF = -845 Hz . FF. 

3Jtrans_ . 25. 96 Hz 3 -3.88 Hz FF ':"'" JPF = 

4 0.7 Hz 4 +12.59 .Hz JFF . - JPF = 

5J . 
FF = ,.., 0 . ttz 3J _·. 

PH = .+15.13 Hz 

2 4 . · 1 .81 Hz 195.27 Hz . JFH = 
JF F = 

- 1 2 

2J 
F3F4 - 190.23 Hz 

·chemical shifts 

SF .· . -= 49.736 ppm 
1,2 

-72.820 ppm 

s 
. • F3,4 

= 45.539 ppm = - 3.730 _ppm 

. 6FP = 87.500 ppm 

~F -•vs, C F. . C. &. 

219-20 · 
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case ·offlclelle N• 140 : 54037 NANCY Cedex 
Tel. 21.00·:24 IPoste 2049 et 20511 

Title : · · · · · · I ·· 
Va~iablt te~pe~atu~e · p~oblem& 

. · .. I 

Dear Professor Shapiro 
I 

NANCY, le november 251 1976 

Professor B.L. SHAPIRO 
TEXAS A & M University 
College of · Science 

COLLEGE STATI'ON, Texas 7784.3 ·. 

U.S.A . 

· We recently encountered practical problems related 
to the variable temperature system of our Bruker HX.90 

For inst.ance, if one wishes to run overnight unat
tended experiments at a temperature of ca.4°C, the Bruker system 
is unsuitable due to the smallness of the liquid nitrogen contai
ners. So, we replaced the small Dewar and its filling unit by a 
huge Dewar (diameter : 20cm · ; height .: 50ci:n) in which a cooling 
coil of 18cm height is immersed. This quite simple system proved, 
to be useful and yields a very stable temperature. 

At high .temperatures, if the air (or nitrogen) flow 
stops, the heating resistor inside the probe: is not switched off 
and there is a risk of causing damage to the probe. This may occur 
because of the gas 9ource itself or if a tape disconnects some
where. In order to ~void this sort of damage·, we have implemented 
the small device .described below : · 

- . a vertical tube containing a small ball is placed just before 
the gas input of the probe. A light bulb and a photodiode are 
installed at the bottom of the tube, controlling the actual pres-
sure inside ·the probe. . . . . 

- .every time the phl todiode is not illuminated a . simple circuit 
integrated in the variable temperature unit (B-ST 100/700) 
(shown below) switches•off the voltage of the probe heating 
resistor. At the same time, a light on the front .panel of the 
temperature unit is 1 switched on (the light can only be reset by 
hand) to alert the pser that something is wrong. This system 
however does not work at low temperature since frost appears on 
the tube containing the ball. Thus, a switch ' installed on the 
temperature unit allows disconnection of this safety circuit since 
it is not necessary a:t low temperature. 

Yours • sincerely 

.;;r•· J. · BRONDEAU 

· Encl. 1 

L 
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THE UNIVERSITY OF BRITISH COLUMBIA 

I 
. . .· . . 

2075 WESBROOK PLACE 

V A'.NCOUVER, B:C., CANADA 
. [_ . V6T1W5 ,· · . • 

DEPARTMENT OF CHEMISTRY 29. Noverriber, 1976 

Profe~sor B. L. Shapiro 
· Department of Chemistry 
Texas A & M University Simple recipe for pH meter reading in · D20. 

· College Station ,Texas 77843 - USA 
.. Dear Barry, ·· . . _ I . 

1 

Because of the converiience rof using a d~uterium lock, and to avoid ultra-large 
water peaks in lH NMR _ spectra, much lH NMR wbrk on biological molecules is 
conducted iri ·020. It is generally appreciated that a typical glass electrode 
has a diffeie~t response too+ than to H+ ions in D20 and H20, respectively:l 

. . . . I .• 

pDin DO= log{l/[o+J) = pHmet_er ~e_ading. in DO+ o:4i ·[l] 
_ 2 I __ _ 2 . . 

Thus, in order that the concentratirin of o+ in o2o be the same as the 
concentration of H+ in a c0rresponding H20 solution, it would be necessary 
to titrate the D20 until t~e pH meter reading in D20 is 0.41 pH unit lower 
than for the corresponding H20 solution: · 

pHin H
2
o =·poin o

2
o =_pHmeter reading in o

2
o +.o. 4i 

or pH .t d. . D ·o = pH . . IH O - 0.41 
. . . ~e ~r rea ing i r i . _in 2_ · . . . . 

However, this is usually Oil the desired si_tuati_on. Typically, we desire that 
a given buffer or weak acid solute have 'the same degree. of ionization in DzO as 

· in H20~ so that (for example) a protein will have tfie same net charge in either 
solvent. Fortunately, thete is a simple correlation between the pKa difference 
in the two solvents and the pKa-value itself (see Ffg. l): · 

I 1 

pKD .;. p.KH = 0.42 + 0.02 pKH ' 

.· . Kn l + 
DA + o2o ~ o3o + A-

KH I, + 
-c:::: . H

3
0 + A-

where 

and 

[2] 

[3] 

[4] 

serve to define K0 and KH. 

Combining thes~ ~quations (see exa~ple), we -obtain a simple recipe for the 
pH -meter reading in D20 for Which a given weak acid has the same degree of 
dissociation _ in D20 as I in H20: i.e., ([A-]/[DA])in D20 =([A-J/[HAJ\n H20= 

.D20· 1= 1.02 pKH . + log1otAoA-~ . + 0.01 ; _2 < pKH < 9 pHmeter reading in 

L 
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Simple recipe for pH meter re·ading in o2o_, continued . 

. Use of these relations is conveniently illustrated ·with a numeri-cal' example. 
Sup~ose we wish to construct a phosphate buffer having 50% degree of ionization 
in botb H20 and D20, where HA= HiP04-, so that pKH = 7.2. The pH in H20 is simply, 

. . .. · ~]. . . . . 

pHin H20 = pKH + logIRAJ = pKH =\7.21 ' . . 

In .order t6 obtain the same degree of dissocation .in D20, we want 

with [A-J = [DA] 

and pK0 = 7.2 + 0.42 + 0.02(7.2) = 7.76 

However, we must correct for the fact that the pH m·eter reading in D20 is changed: 

pHmeter reading in o2o =·poin 0
2
6 -

= 7.76 - 0.41 

=17.31. 

0.41 . (from Eq. [l]), 

Thus, even though the pH meter reading differs by 0.4 pH unit between D20 and H20, 
we can achieve the same degree of dissociation in either solvent•with a much 
smaller (0.15 pH unit iri this case, and even less for lower pKwgroups) correction 
to the pH meter reading. In fact, thi~ correction will often be small enough 
to ignore. 

Figure l shows that the scatter from Eq. [2] is not excessive, so that this 
prescription should ap~ly to most pH meter ~itu~tibns in D20 for 2 < pH t < 9~ . 
Extension to arbitrar,y degree of ionization should be obvious. me er 
I wiih to thank Profs. R. Stewart and A. W. Addison, Dr. ·o. C. Roe, ~nd M~. 
R. Bruce for helpful discussions. 

0j---------.-------,-------,,-, Sincerely, 

~/J-~Ji. 

0 
0.6 

pit>-f \LI\ 

0.5 

0 
. 0. 

-0.4 
0 5 

pKfi 
· 10 · 15 

Alan G. Marshall 
Ass6ciate Prof~isor 

l. A. K~ Covington, M~ Paab6, R. 
A. Robinson and R. G. Bates, 
.Anal. Chem. 40, 700 (1968). 

2. Fig. l taken from R. P. Bell, 
"The Proton in Chemistry," 
Corn~ll Univ. Press, Ithaca 
(1959). . 
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. . . . NICOLET . . 
. _ TECHNOLOGY 

CORPORATION 
145 East. Dana Street 

, Titl~: 60. 72 MHz. 31 p, Spectra of 
Whole Human Blood · 

Mountain ·View, Califori:,ia 94041 · 
Phone·: 415/969-2076 

November 30, 1976. · 

./ 

.Dear Barry: . 

Lately, we have been involved in 31P NMR s_tudies using our NT-150 

· sy·stein which operates at 35. 2 kilogauss. The use of 20 mm sample tubes 

along ~ith quadrature phase detection has provided really g·ood sensitivity 

and this ha~ been much appreci1ated in studies of biol~gical samples. 

Shown on the next page are spectra of whole human blood {JLH - type AB+ 

(he' 11 do anything for the go9d of the company)} run with broadband proton 

decoupling. At the suggestio~ of Dr. James Salhany, of the University 

of Nebraska Medical S~hooi, ·wei bubbled oxygen gas through the blood sample 

in order. to convert the paramagnetic hemoglobin to diamagnetic oxyhemoglobin. 

The result was a very apprec~4b1e reduction in line width fer all .of 'the 
31 P signais. The spectrum -of lthe blood without · treatment ,l~oked much like 

that of the nitrogen-bubbled blood, since venous hiood is largely 

deoxygenated. Assignments indicated are iri accord . with those given by I . . . . . . 
T.O. Henderson et al Proc. Nat. Acad. Sci. USA, Z!_, 2487 (1974}. 

Statistical data for the spectra shown are: pulse repitition time = 1.1 

sec., pulse excitation = 30° . tip, exponential line broadening - 1.0 Hz, 

· .· and 'plot width = 30.0 ppm. The 02 bubbled s·pectrum was an over lunch 

run, 4238 pulses, while the N~ bubbled spectrum was a 1200 pulse run. 

Best · tegards, 

':£)7 .·. 
LeCr(). Johnson 

. L~J:nb 

I 

L 
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WHOLE HUMAN BLOOD · 

/1 
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. Professeur PIERRE iAszLo 

Professor B.L·. Shapiro 
Texas A&M University 
College of Science 

·Department of Chemistry 
College ·Station, TX .77843 

. Institut de Chimie · · 
. Uni.versite de Lzege 

Sart-Tilman par 4000 .· Liege t, Belgique 

December 1, 1976 

23Na study of the Na+-:_sugar interaction in non~aqueous solvents. 

Dear Barry, 

We have . reported 1 otl the use of sodium nmr for the study .of the · 

sugar-sodium interaction in pyridine solution. Since the sodium cation coordinates 

· on one face to ·(~ 3) oxygen 1toms from the sugar·, and on the other with nitrogen · 

atoms from the solvent molecules, there is a substantial electrostatic field 
. . I . 

gradient at the quadrupolar nucleus. Line broadenings can be analyzed to reveal 

details of this complexation~1 

We have now _extended this work to other substrates and other solvents, 

with the following conclusiobs: 

1 • hydroxy groups . on the sugar are necessary; 
2. the axiaZ-equ'atoriaZ-a:daZ sequence of OH groups conducive to str.ong interaction 

in water solution is not particularly favored in pyridine (or isopropylamine) 
. I 

. solution; 
3. nitrogen-containing solvents are useful for making _the .interaction apparent 

none is detectable by thi s method with solvents such as DMSO, 2-methoxyethanol, 

ethyl · acetate or ac~tone ;
1 

4. the interaction appears t,o be non-specific in amine solvents; formation 
constants increase rough!y as the inverse of the dielectric constant, sugges-
ting a predominantly eledtrostatic stabilization~ ' 

. . . . I . . . . 
5. with Na.Cl04, . one is dealing with sugar-bridged ion pairs . 

· (i) the reduced linewidth iv112 .n·- 1 · ( n = measured viscosity) is linear with 

· salt concentration; in pyridine sol:ution, · implying proximity of the 

.. perchlorate anion; I 



I ", 
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· ··. (ii) coexistence in pyridine of . infrared . absorptiohs ·at 624 an""~- q2 mode 
. -1 . . . . . . 

of T d-:-synnnetric species) and at 611 cm . (A1 model of c3v -synnnetric 
or B1 (B2) mode of c2~ -symmetric) . for the perchlo~ate anion; addition of . 

a sodium complexant, such as dibenzo-18-crown-6 or sorbose, increases 

the former at the . expense of the latter; 

(iii) the 35c11inewidth of Cl04 increases from 2 HZ in IM.SO CTci species) to 

17 Hz in pyridine (Td + c3v or c2v); addition of three equivalents of . 
sorbose reduces slightly the chlorine linewidth, £ram 17 to 13 Hz. 

. . . 

These chlorine nmr data were obtained through the kind assistance of 
Dr. Christian Brevard (Bruker-Wissembourg, France). 
Selection of results. (290 K) · 

! (M-1) 

sorbose/pyridinea 7.2 + 2.2 
so~bose/isopropylamineb 19 + 4 

methyl-a-D-ribopyranoside/ 
pyridine · 5 . 5 + 0. 6 

methyl-a-D-ribopyranoside/ 
isopropylamine 12.7 + 1.4 

lactose/pyridine 8.0 + 1.6 

a e: = 12.3 be:= 6.0 

tiv
112 

complex (Hi) 

800 + 150 
sob+ 1so 

730 + 70 

580 + 60 
2000 + 400 

cdisaccharide .correiationtime approximately ·doubled relativ~ to the 

other sugars in this table. 

Work done with Dr • . J. Grandjean. 
Warmest regards, a ··. · 

P~o 

(1) C. Detellier, J. Grandjean, and P. Laszlo, J • .Am. Chem. Soc., 98, 3375 (1976)~ 
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. Before ybu order ·. . . . . 
. . . . . . . . . . I 

. a Fourier transform accessory ·. 

: for your nmr s~ettrometer . 1 •. 

· you· should consult 
r 

.. · T rarisform· Techr16l9gy ·in.~. • .· I 

the nanie is' new 1 

· but thepersqnnel have 

marry years experience . . · ·J 

ih the spectroscopy. fielc{ · I · 

Write :or call collect . · I 
to· discuss your requirements. 

I 

-· . . 
. -

We ra~ thi~ -ad in mid-1972 when six of us ·· Consider some of our "firsts" in commercial 
fcnmed Transform Technology Incorporated ~quipinent: 
with the help . of Nicolet Tristrumen~ Corpora
. tion. Now, less tha:n fout . years Ia:_te,· we have 
. over three . dozen employees and . are now a 
Nicolet operating division, · known as Nicolet 
Technology Corporation. 

. . . . ' . . . j 

What has happened since 01:11~ 'first adf Well, we 
don't mind tooting our horn by pointing out that · 

· · NTC has become established as a leader in the 
. . . I . 

· development of FT NMR equipment. We have 

FIRST to employ a single sideband crystal filter 
· for improved signal-~o..:noise ratio, · 

. . ;, . 

· FIRST to provide phase shifted rf pulses for 
high resolution T 

2 
studies, . . 

FIRST to use . Quadratur_e JJ hase Detection, 

FIRST· to p1:ovide plots .of relaxation recovery 
curves with data points, and · . · · . . .. 

. FIRST to d~velop a complete software package 
which includes provision fqr · fiv~ methods of 

. measuring Ti values and three methods for T
2 

values. ·. · · 

· ' developed, produced anc;l installed scores of FT . 
.· accessories for use on instruments shch as the 

•. XL-100, HR-220, T.:60, R-12 ~nd R~32. In fact, 
for over a year we have been the leatler in D.S. 
sales of FT data systems. No~ we'.re worki~g on .. You cart be sure that we are actively working on 

·. becoming-the leader in overseas safes jas well. new ''firsts'." For example, we'll be demonstrat-

. Why. the success· st~ry· ? We feel :it's be_cause . ing a complete Fourier Transform Mass Spectro-
1 meter very soon.To repeat the closing statement 

-we're responsive to customers' nyeds. Being a . from our original a~-write or callcollect to dis
relatively small group of dedicated .souls we can .· · . · . . . . t M b' wo·r·k 

. . . . ; ·. 1 ·· f . . . . · cuss your :reqmremen s. ay e we . can 
move qmckly m the-development of eqmpment t. · th · t · dd . th . "fi· · t" . . . . . . • · ·. • · . . . · . oge • .er o a ano e1 rs . 
:which utd1zes the latest techmqu s. I_ · · . . · . · · · 

: IIffi. NICOLET . 
· ·· . .TECHNOLOGY 

. . • .. · CORPORATION 
145 East Dana Street . . 
Mountain View, California .94041 · 

. Phone; 415/969-207.6 . 
· (formerly Transform. Technology Inc.) · 

'--' 

\ .' 
------



. OEPAR;.MENT OF HEALTH , EDUCATION , AND WELFARE . . ·· 

PUBLIC HEAL TH SERVICE 

NATIONAL IN.STITUTES OF HEA_L TH 

BETHESDA, MARYLAND 20014 

December 8~ 1976 

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

·.near Barry: 

NATIONAL HEART, LUNG, AND BLOOD INSTITUTE 

Lanthanide shfft reagents have ·found limited use in aqueous solutions. 
Dr. Bystrov's application to sonicated phosp~£lipids demonstrating _the 
bilayer nature of sonicated sphingomyelin by P NMR was a particularly 
vivid example of a system where a reagent functions t ·o give valuable 

· information. · 

Plasma lipoproteins have as major components the ' phospholipids, sphingo
myelins and lecithins which sho.uld show much the same binding char2cter
istics as the sonicated lip!ds. Differential scanning calorimetry and 
neutron diffraction studies of low density lipoprotein (LDL) · have been 
interpreted to propose . a micelle rather than the earlier bilayer theory 
from small angle x-ray scattering data. 31we felt that examination of 
this system by lanthanide addition and P NMR would contribute to the 
question of micelle or bilayer in the LDL par_ticle. 

The 3¾> spectra with incr~asing increments of praesodmium nitrate added _ 
are shown in the -accompanying spectra. The sharp resonance at low field 
is a sealed capillary of Dimethyl methylphosphonate which we use as a 
reference. The broad high field resonances are lecithins (o=+o. _9) and 
spingomyelins (o=+o.4 from 85% H3Po

4
.) 

Both resonances ·shift and broaden, leaving no resonance at the original . . 
chemical shift. Since a bilayer should have only a portion of th_e .polar 
head. groups exposed to the reagent, this result confirms the micellar 
nature of the particle~ Addition of EDTA to the solution returns the 
resonances to their original chemical shi~t and intensity (top scan) and 
circular dichroism studies showed the helical .content of the protein to 
be unperturbed. TI:ie results of NMR agree nicely with the data from 
other methods for this important biomolecule. 

219.;.30 . 
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. . . 

Prof. Bernard L. Shapiro P_ecember 8, 1976 

Best.wishes for a happy holiday .seasort to you and your family. Please 
_credit this contribution to Dr. Highet' s subscription •. 

Best regards, · 

E. A. Sokoloski 
Laboratory of Chemistry • 

·1. Bystrov, V • . F~; Dubrovina, N.I.; Borsukov, L.I. and Bergelson, v: · 
F.; Chem. Phys. Lipid~ I .§.., 343 (1971) 

2. 

3 • . 

Deckelbaum, R. J., Shipley, G. G.; Small, D. M.; Lees, R. S.; and 
. I I . 

~eorge, P. K.; Science 190, 392 (1975) 
. . I I • 

s:tuhrmann, H. B.; Tardf eu, A. ; Mateu, L.; Sardet, C~. ; Luzzati, V.; 
Aggerbeck, L."; and . Sea ti ) A. M.; Proc. Nat. Acad. Sci. USA 72~ 2279 
(1975) 

I 
I 

I 
·.I. 

-----... 
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.i 

··: Oklahoma .Stare U 
I . . . 

iversity 

. ,._ · Department of Chemistry I ((405) 372-6211, Ext. 7~15 I Stillwater, Oklahoma 74074 .. ··· 

Dr. B. L. Shapiro 
: Department of Chemistry 

.Texas A & M University · 
College Station~ 
TEXAS 77843 . . 

Short . Title: . · Safety switch'. 

Dear ,Dr. Shapiro: 

December 1, 1976 · 

I 13 . 
for for power cut off from the -decoupler in . CMR. 
the· V-4412 probe on an XL-100(15)" analysis ~itl

1 

13 In view of the high p9wer requirements for decoupling _proton to obtain 
CMR. spectra on the V-4412 probe for an XL-100(15), some danger is involved 

I . 
in running the analysis overnight unattended. We have found that a simple 
sw+tchlocated as shown in Ith~ drawing provides good protection and shuts 
-off t ,he. decoupler if the Line j slips off the probe or there is a drop in the 
flow rate of carrier gas. IA modified version of this safety feature which 

· is . mo.re elaborate than · ours has recently been made available. 
. . 

1, ~ I ~ [Pl'~ .. j..,.+,li") r----~ 
o---:---J\NV'v--------------- I 1· 

+ 11 v · R 5 '1 · 1 ~:..· -. ----=---=---=----f 5 
(Velhw) _ 

~~ ----~ 
/4at..-. H; 

p,[I •~ R•J· 

Varian Schematic: 87-12 -852 
. . . . . . . Rev Bl 171 

.The cost for the controller was under $13. 

R St F = Water level controller from a 
·washer (we used one .from Frigidaire) 

We do not know the cost of conunercial 

units btit suspect .they 

stall. 

I- I . 
are High. Our setup has proven reliable and easy .to in-

I . . . 
We trust thismeets with y ur approval as our contribution. 

. I . 

I 

Sincerely yours, 

;( ✓, "t.:1/2.e.e.-c:· .. 
. K, D. Berlin 

Regents · Profess.or 

,.,-- .... 

( ; 
--.__,, 



. . . 

varian/611 hansen way /palo alto/cal iforni a 94303/u .. s. a./ 415 /493-.4000 

December 6, 1976 

Dr. B. L. Shapiro 
Department of Chemistry . . 
Texas A &·M University 
College Station, Texas · 7784-3 

•. 

I NEW VARIAN EAST COAST APPLICATIONS CHEMIST I 
Dear Barry: 

I would like very much to a~nounce t~ TAMU-NMR readers that I 
have joined the Varian NMR group. I will be located in the 
brand ·new Varian regional office in Florham Park, New Jersey, 
where I will be serving as the NMR Applications Chemist f9r 
the Eastern U.S. · 

The new office is equipped with fully loaded XL-100, CFT-20, · and 
EM-390 spectrometers, so it's all ready to go. The new address 
is 25 Hanover Road, Florham Park, New Jersey 07932, and the new 
phone number is 201-82.2-3700. The new office is · considerably 
more attractive than· the. old Springfield office and vi·sitors are 
most welcome. I'm looking forward · to being of service .to as many 
of you as is possible. · 

Sincerely, 

Steven L. i>att 
Varian Instrument Division 

SLP:c 
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CARLETON UNIVERSITY 
0TTAWAi CANADA • 

DEPARTMENT OF CHEMISTRY 

I 
· . Professor B .. L. Shapiro . . . I 

. Department. of Chemistryy 
Texas A and M Universilty 

1 · 

· · December 2nd, 19 76. 

College Station, Texal
1 

1 

77843 USA 

Relative Signs of 13c-c-15N Couplings in Configurational Isomers 
I 

Dear Barry, . 

Recently (1) it ha~ been predicted, although not experimentally 
· verified, that 13C~c- /i 5 N J's in configurational isomers should · 
.have opposite si.gns. Ph.D . . student Brian Dawson, in connection 
with his studies of 1

i'

3C-? 5 N interactions (2) has now .determined 
the relative signs of such couplings in Zand E acetophenone . · 

· oximes using an off-resonance 'H decoupling procedure (3) • . 
.In the E-isomer, where ·the N lone pair. is trans to the CH3, 
the coupling · is small l (1.0 Hz) .and ositive, whereas in the 
Z _case the geminal J is lar~e (11.6 Hz an negative. _These 
signs are relative to the 1 N-C-C-H J's which are known to be 
negative (4). 

· E 

-1 

I . 

I 

.. 
. 

.;-



. ' ,. 

Presently, we · are using th~ GEMO .program . to generate · 
opti.mum geometries for these oxiines • . Subsequ(;!ntly ~ the lNDO MO 
approach will be employed -to calculate the Fermi contact · 
contributfons to all the observed 13c.:. 15N couplings • . 

GWR:mcs. 

REFERENCES. 

L . T. Bundgaard and H.J. Jakobsen 
Tet. Letters 1621 (19.76}. 

2~ .G.W. Buchanan- and B.A. Dawson 
Can. J. Chem. 54, 790 (1976). 

. ' 

: BesAt regards, . . . 

/Jw &-1-
G.w. Buchanan 
Associate Professor • . 

3. H.J. Jakob.sen, T • . Bundgaard and R.S. Hansen 
Mo 1. Phys. 23, 197 (1972) 

4. R.L. Lichter -and J.D. Roberts. JACS 93, 5218 . 
(1971).. 

' ' 
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UNIV~RSlTY OF ILLINOIIS AT URBANA-CHAMPAIG~ 

School of Chemical Sciences 
· DEPAR1rME:NT OF .CHEMISTRY · 

Ai-miriistrative Offices · 

Dr. Bernard L. Shapiro 
· Department of Chemistr 

Texas A . & M University 
College Station, Texi?-s 

. Urbana, Illinois 61801 •. 

1. 
December 3, 1976 

J843 
Lanthanide Shift Reagents 
Postdoc Opening 

Dear Barry: 

A review of work ,one here at Illinois on lanthanide . shift reagents (LSR) 
Iliay be of interest to fuigh-resolution types among the avid readers of the 
Newsletter. · The theotj for the lanthanide-induced (LIS) shift has generated some 
controversy about the temperature dependence, with Bleaney's elegantly simple 
approach · [J. Magn. Res J 81, 91 (1972)] predicting a T-2 dependence and Horrocks 
et al favoring T-l . dcJMR Shift Reagents, R. E. Sievers, Ed., Academic Press, 
1973, p. 53). 

In his work here · cm the theory, Ed Stout concluded that shifts an.sing 
from a pseudocont~ct mJchanism should in general show a T~2 behavior as pre- . : 

· dieted by Bleaney. . In I _sohH~ _ ~nstanc:s a fortuitous ci°~inat~on of crystal field _· · · 
parameters can lead to additional T n components (n > .3) which cause the overall 
shift to app~ar to be a linear function of T-l with a large intercept at T-l = 0. 
Extension of Bleaney's lmethod to the (positive) T-3 term shows it to be negligible 
compared to that in T~f f pr systems with J_= ~/2 and relati:7ely small (~10%) for 
larger J. It seems likeli}' that for the maJority of lanthanide adduct systems . 
the most realistic desJription of the proton shifts is in terrns of the well
estabiished T-2 dependJnce. 
- - I 

The observed temperature tempendence of the LIS is often complicated by 
the effect of temperatJre[ upon the LSR--substrate equ'ilibrium, the theory apply
ing of course only to thel "intrinsic" part of the observed Lis·. This requires 

_ that the :xperimental idata_be correc~ed for any changE!s in the equilibrium _ 
. concentrations of the associated species. H. N. Cheng has completed an experi

mental study of the. pr6ton shifts in N, N-dimethylacetainide (DMA-) for the Pr ( fod) ·3- · 
. I 
DMA complex iri tetrachloroethylene -solutions. A detailed analys.is of the tempera-
ture dependences obser~ed for the three different methyl groups as a function of 
the Pr(fod,) 3/DMA ratio lhas enabled him to separate the contributions to the .LIS 
from the change in equilibrium and from the intrinsic temperature dependence, 
and obtain approximate I va;i ues of t. he equilibrium constants. . The. intrinsic shifts. 
are found to .be linear. inl T-1 over the , temperature interval- from 30 to 72 °c. 
However, the intercepts at T--l .= ci are large indicating, · in combination with 

. . I· . . • . . • • . . 
the shortness of the range studied,_ that the linearity may be more apparent 
than real. The result~ of · fitting the dat~ to a r2 dependence are similar. I - - -

I 

_, ·-



Dr . Shapiro 

~oti:ier aspect of the Pr_(fod) 3-n.MA comJ?lex for.~ati~n explor?d b~ .. 
Cheng is its effec·t upon the internal rotation of the dimethylacetamide. 
The shift reagent is found .to participate in the chemical exchange by 
the formation of complexes with different barriers to ·. internal ro,tation 

· of DMA than the parent compound. · A kinetic · analysis indicates that . . . 
whereas the LsR•increases the barrier to rotation in DMA, . it haslittle 
effect .on the activation entropy. The .questi~n of analyzing dynamic .NMR 
data .in the presence of LSR has .been ·carefully .treated and several practical 
approaches developed for the use of LSR in studying .rate processes. 

Finally~ · I will have a couple of po~tdocto~al positi~ns available 
starting about tfu middle .of 1977 for persons interested inNMR research. 
Facilities are available for a broad range of work on solids or liquids; 
relaxation or high resolution. · 

Sincerely .yours, 

~~ 
Professor 

HSG:sc 
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CEPARTM.ENT OF _ CHEMiSTRY .. 

l?rofessor Bernard L. Shapiro · 
. Departinent of Chemistry .·· · · 

Te~cas A & M University 
. , !;:o~~ege Station, Texa:s 77843 

December 8, 1.976 

. , _ . · . ' .· ·. 

Subject: . Wide-line ipec~roscopy; change of address 
_· Dear . Barry: . . . . . · . . •. I . ··• ·. . • _· .·. • . . . . . . . . . . .. . . · 

· During the past stnnmer; e had the opportunity to use· the Nicolet-Varian __ . 
Fourf~r XL~10_0 system ~o look I. at)' hydrogen ~:rid ~lUOI'ine -spectra of scime organic 

· adsorba~es on ~etal ~xides. 'fbere we:e still in the lab som~ sam~les ~f CFfF=CF2 ·· on aluminum oxide which had _beenl examined some years ago, using line widths and 
saturation to estimate T1 vahliesl. The FT results, using the standard . inversion 
recovery method gave unexpect~dl\y shcfrt T.1 values, about 15 milliseconds for a · 

. · f1:111Y covered ·surface. at room I teµiperature. The ~if f erence :may ~e a result of the . 
different method, or it may rysu11t from changes in the sample with the passage . 
of time;- however, · the line width

1
s for each of the four well-separated peaks .had 

not changed substantially frol
1 

the previous values. . 

The FT method takes more infstrument .time to make · the ~bservations than did 
the CW saturation method, but obr iously much ·iess operator time. The precision 
is quite a bit better, and le ds . us to conclude that the T1 values of all the 
fluorines in adsorbed _perfluo:topropylene are identical. · 

. . W~ have also looked at . s t me new samples o~ CF3CH 9H on alumina . . . The h~dr~gen 
inversion recovery spectra show !structure for intermeaiate recovery times, indi
cating either that the two. kiilds of hydrogen in the molecule are relaxing at 
different rates or that molecille 1s are adsorbed in different environments, al terna
tives which can be evaluated by [further experiments. An example is shown in the 

. accompanying figure. The \Ta~ve. lof the relaxation time depends upon how one in.terprets 
the structured spectra, but ir 1s about one second. For the same samples, the . • 

. fluorine relaxation time is shorter, a few tenths of a second, and the logarithmic 
plot seems to be composed of two sections, lending some support to the theory of 

·· multiple adsorption sites. · _· [ .. ' . · -. ·_ · _ · . 

As a second item, .by the time your readers receive this, I shall be on leave 
from the University of Florida, 

1
working in the Chemistry Division of the NSF in 

Washington. .The Editorial Offices of the Journal of Magnetic Resona.nee will con
tinue to be in Gainesville, aild 1manuscripts will continue to be received there, but 
anyone wishing to talk to me personally about

1 

NMR or Journal matters can reach me in 
Washington at 202-632-7418. · A.ls

1
o, I hcipe to receive this valuable publication 

at the NSF Chemistry Division. I Washington, D.C., 20550 . . 

WSB/js 
encl. 

· Cordially yours, 

Wallace S. Brey 
Professor of Chemistry 

. . . . . . . 

·EQUAL EMPLOYN1EN OPPORT.UN_ITY/AFFIRMATI\/E .ACTION EMPLOYER · 

I 

' .- --. 
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December · 6, 1976 

313.01 

Professor Be:nard. r'. /Shapiro 
Texas _ A&M Universi~y . · . . 

. Department ,of Chemistry 
College Station, T~xas 77843 

I _Dear Barry: . · I· 

. UNITED STATES ·DEPARTMENT OF .COMMERCE 
National Bureau of Standards · · 
Washington, D.C .. 20234 . · 

I . ... . .. 
· . We have .been pursuing the question of a standard reference material 

· for line positions! irt NMR. A test mixture has been . prepared and 
. circulated . in the rashington, D . . C. _ area for a small round robin. · 
Several results have come. in by now and I feel that I know the lH 
chem_ical shifts asl a I function · of temperatttre between 0° and 40°C 
with a precision o:f ~001 ppm or better. The l3c chemical shifts are 
no~ as well known-

1

-f9r one thing the digital resolution is ~n the · 
neighborhood of . 01 ppm--and I have · fewer :tesul ts to work with·. 

75.YEARS 
NBS 

· 1so_1 - 197s 

• The purpose of th;ls note is to invite interested parties to make 
up mixtures accor~ing to the recipe used here and measure proton 
and/or carbon cheJical shifts and send the results to me. This will 
allow the ~ound robi~ to be extended far outside our local area and 

• pro~ide better stJtistics. The composition of the mixture follows: 
·TMS, 1.5 cc; t,;..bu~yi acetate, i.o cc; perdeuteroacetone, 2.0 cc; 
p-dioxane, 1. 5c·c ·;- bethylene chloride, 3 .. 0 cc; benzene, 1. 5 cc; carbon 
tetrachloride, 8. 5: c~. Dioxane w~s freshly distilled from LiAlH4 
to avoid peroxides~ All of the liquids except TMS were measured and 
combined at room ~emperature. TMS was kept in a · refrigerator about 
5°C and measured ~n a cold syringe; it .. was introduced below the surface 
of the liquid mixBure to minimize evaporation. The mixture was .· 
transfE~rred to an INMf tube by syringe and degassed on :a vacu:1111 line 
by a single f _reezer~aw cycle, ~en s 7a~ed ~ff. Chemical shifts to 
0.1 ppm are ·tabulated below for identification purposes: 

TMS 

t-b.utylacetate 
· -deuteroacetone 

dioxane . 
methylene chloride 
benzene I 
carbon tetrachloride 

I 

lH 

a.a 
1.4,],.9 

3.6 
5.3 
7.3 

l~c 

0.0 
22.1, 28.1, 79.5*, 169.4* 
29. 6i<. (multiplet) , 204. 3* 
67.1 
53.} 

128.4 
96 .-3* 

\ 
'-----. 



The* signals arise from C with no qirectly bonded H. Under 
us.ual FT condition.s of rapid pulsing and proton decoupling, these 
signals are very weak. 

It . is k.nown that variations . in composition of,. this mixture have 
· an effect on the chemical shifts which is large compared to the 
random errors. · So far, . we have not been troubled by excessive lqss 
of TMS in the degassing step. Detailed results of the round-robin 
will be made available to all participants. The results received 
to date give reasonably good temperature-dependence data for protons, 
but very little for carbon. 

The Bureau is also considering the preparation of T1 standards. · This 
project is still in the thinking stage but I hope . to .begin preparing 
candidate SRM's early in 1977. Thoughts of othe:i:-s will be welcome. 

Yours very truly, 

, ·1 . L:'~ / . if /.<--u.,() . 1-4 1--70/4 :/ . 1. - f!_ I ":r~· 
Rolf B. Johannesen . • 
Inorganic ChemistrySection 

· 219 . ..;42 
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December ·8, 1976 

Professor Barry. L, Shap ro . 
Department of.Chemistry 1. 

Texas A .& M University , 
College . Station, Texas · 77j843 . 

17 0 nm
1 

dete~mination of 1 Jp0 arid 2 JFO 

· Dear Barry, 

. . . I • . 

Iri exploring the . nature of spin coupling to phosphorus we have looked 
at 13 c and 16N nmr exte s:i!vely and have recently used · the .XL-toOA 
GyroObserve accessory tb do the same for 17 o. Although the quadrupolar 
broadening of the 17 rebonance is considerable in some cases (p.articularly 
P-0.;.R) we have beeri pleksdntly surprised by the sharp (10-30 Hz linewidth) L ,. 
resonances observed iri borne cases. Enclosed is .a spectrum of trifluro-
phosphine oxide showing[ the doublet expected for 1 Jpo but also the long-
range coufling to the fil..uorines. I am not aware of any previously reported 

. two bond 7 0 couplings } nd would appre:iate hearing from anyone who is 
aware of such. POC13 and [POBr3 also give completely resolved doublets. Tom 
Albright has done some pNoo/2 Finite Perturbation calculations and it appears 
.that the Fermi -contact me1hanism dominates these couplings. We have submitted 
a · full account of work for publication. 

Sincerely yours, 

· /2~ 
/G:Orge A. Gray, Manageri 

1 

.NMR Applications Laborl tory 
Instrument Division 

: Jpo = 184 : 3 Hz (13P/ O) · 

Jpo = 205 3 Hz (Gl3P=0) _ 
. . I . . . 

1 Jpo = 201 ± 5 Hz (Br3rO) . 

31 ± 3Hz 



• .l>;t..Jo · -tr~~ ie#f-6 /2 Ar;,. -6,~ . 

. ~-I I'~ kk . . ?dp l',.4,5 . 
-2>00 H2 . S,edr,,.f ~~-/{ ·: 
110 ec/"noi/,;,/ ~;;-'#~ 

XL-looA 
Gy"o1,~-c. · a.t- ,..r--> hH~ 

#-<----- AT= 0- l S«... , 

/000 He 
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• • , · , 1 

uw ref. onze r'e . MA/6650/eds 

I 

· toestel 2762 datum 8th Deceinber 1976 .·· 

.. Dear Professor Shapiro, 
13 · · > .· . · · I 
· · C-NMR . of unsaturated . l;inear fatty acid methyl esters 
(J; Bus, I. Sies, M.S.F J Lie Ken Jie) 

.. · Re~ently we reported thl c~rb~n che~ical shift d_ata and the empirical 
· · I I . ·• • 

. chemicfl shift paramete:r;-s for the CH3 .and CH2 groups in unsaturated 
esters. A part of the cliemical shift data for the double and triple 
bonds is given below. . I / . · · . · ·. · 
The electric fie1d of the dipolar methoxycarbonyl group induces a 

_charle separation iri thJ pblarisable TT-electrons of a do~ble or . tripl~ 
bond . a_t position _n, ca~sifg the en resonance to shift upfield and the 
Cn+i resonance dowhfield. The basic values derived from 102 unsaturated 
fatty acids are given i ~ tkble 1 , and the_ chemical shift increments are 
reproduced _in table 2. The l effept of C00CH3 on non-conjugated double or 
triple bonds is not mod:il fied by the presence of other double or triple 
bonds. If a double bond is close to the i terminal methyl. group then the 
effect of this CH3 must . be included (table ·3). 

. • • . • I 

The following example i]lustrate·s the use of th_ ese empirical parameters·. 
. . H . . ·. I I ' . 

ctt3 cett2 ) 2c . cctt2c ~cH2l ==lcctt2 >:f00CH3 
I I 

C(ll) C(9) C(B) C(6) c(5) Table G:(12) 
I I 

Basic 1 t r5 77.00 126.45 126.45 77 .. oo . 82.45 

C00CH3 2 . o.o -6.05 +0.20 -0.30 . +L20 . -1.45 
I 

CH 3 10-ro +0,20 o.o o.o . o.o o.o 
3 

I I .. . . 

Calculated 82.25 77 .15 126.65 1.26.15 78.20 81.00 
I I 

77.15 126 . . 55 126.20 78.20 80.95 Experimental 82,30 . I 
I I , 

This . work w:i..il be publiJheh in Chem. Phys. Lipids . . 

~'.'';~e:t L Sies and t i. S. Lie Ke~ Jie, ChEi.m. ,;,,ys. Lipids, 1 7 ( 4) 501(1976) . 
2 . . J.G. Batchelor, et aL !r. Amer. Chelil. Soc. 95, 6358(1973). and J.0rg.Chem, 

. . 39, 1698(1974). I· 1. · -

· With apologies for the delaJ in sending you this oontribution. 

Yours sincerely J,~ . ·.. . . 
Dr J; Bus \_\f' - Nndei J;i'nd,e . Un,,~ve, Re<1, "' in H C , ;., .. , " " ' '. " ' ... . , . . ' . ,. " " 

i 
\..._../ 
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Table 1 

Basic carbon chemical shifts (6/ppm) of the carbon atoms -of double 

. and triple bonds in various unsaturated fatty acid methyl este_rs. 

· Solvent _: coc1
3

. Ii;iternal reference: · TMS. Bruker WH90.· 

H H H 
C=C C=C 

H 

130.00 .130. 45 · 

H H H H 
C=C-(CH) -C=C 2 n · 

a b 

n a b 

1 130.20 128.05 

2 130.50 129.05 

H H 
C=C-:-(CH2 ) -C=C 
· H n H 

a b-

n a b 

0 132.35 130.55 

1 131.15 128.70 

C=C-(CH2 )n-C=C 

a b 

. n a b 

1 80.50 74.60 

2 81.20 78 . 80 

H 
C=C-CH2-C=C-CH2-C=C 

H. 

a b . C . 

a b C 

82.45 77_.oo 126.45 

. . ·c=-c 

n 

0 

1 

2 · 

n 

1 

2 

80.20 

H H H 
G=C-(CH2 )n-:C=C 

. . H 

a b c d 

a b 

130.05 . 125.80 

13_0. 55 127.85 

130.35 129.25 

H 
C=C-(CH) -C=C 

H 2 n . 

a b c d 

a b 

131. 95 124 . 80 

· 131. 75 128.65 

H H 
. C=C-(CH2 ) -C=C 

n . 

a b c d 

. 1 131.40 125.10 

HH H H 

C 

128.80 

128.45 

129 . 80 

C 

77.65 

79.75 

C 

?°8.40 

H H 
C7 C-CH2-C=C-CH2-C=C 

a b C 

a b C 

130.50 · 127 ; 80 128.30 

d 

134.70 

130.95 

130.95 

d 

82.10 

80.60 

d 

80.05 
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/ . 
.. 

'fable 2 

Effects (/:,.6) . of mt:jt~~xy~l rbo~yl group on carbon .chemical; shifts 

of C(n) and C{n+i) of do! ble a~d triple borids: (locant n) in 

fatty acid ·e~teis. Valo.e l -lor Ci.sand tra~s - are. the ' sa'me, 
. . I 1 - · .. - . -. : . 
for n=2 and n=;3 (trans· between brackets). · 

· I I 

except 

I C--:-C 
., C==C 

n , · 

I Mc(n) Mc(n:t-1) ti& C(n) 
. I 

2 
. I 

+21. 05( +19. 45) 7 .25a -10. 75(-.9. f o)
1

_ -
.. . 

3 - 9. 20(-8' )0)1 · + 3 . 70(+ 4.60) - 8;90 

.4 - 2. 55 . . + 1. 75 - 2.15 

5 - 1.55 • 1 + 1. 30 - 1.45 . 

6 - 0.85 + 0.65 - o.8oa · 
I 

.. 
7 - 0,50 t + 0~40 - 0.40 

I .. ,, 
o'.20 8 - 0.30 I + .- 0.20 

'' .. . , ,. 
9 - 0.20 . I + 0~ 15 · - 0;15 . -

.. -10 · - 0.10 I· . + 0.10 - 0.05 

11 - 0,05 + 0,05 - 0.05_ 

12 0 0 b 

Mc(n+l) 

a-·· 
+ 9.80. 

+ 3.70 

+ 1.00 

+ 1. 20 

+ 0,60a 

+ 0 ~30 

+ 0.25 

+ 0.15 

+ 0.05 

0 

0 

• a)Deviating values wer~ ~ound for methyl 2,6-octadecadiynoate (- 7.75; 

· + 9. 15; - 1. 50; + 1. 101). The values in this · table may, therefore, not 
. I 

be valid for 2-alkynoa<el of a second unsaturated bond is present. 

!I'able 3 

Carbon chemical shift pal ameters describing the · effects of a ·. methyl 

group on double .or trip+ bond C-atoms in linear esters. 

ot, 13_, ..... for the effect on the nearer c-atom, er', .13. ', for the 

0( - -- 6,40 

13 = + 1.60 

y = - 0.35 

6 = - 0.:15 · 

~' 1 o1 

u: = + .o I 
13 i _ - 0; 551 . 
Y' = + 0.15! 

6' ·- - o. 05 

been measured. 

CH
3 

Q' = 

13 = 

y = 

6 = 

on C C 

- 4.85 Q'' = - 0,80 

+ 1. 30 $ ' = - 0,65 

- 0,20 y .' = + 0 ~20 . 

- 0.05 6' = + 0.05 

r 



New 18.,,,mm Probe for the XL-100 
13CSpectra 
10 Times Faster 
Now Varian XL-100 users can run natural abundance 13C spectra at millimolar concentrations. 
Varian 's new V-4418 Variable-Temperature Probe accommodates 18-mllllmeter 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 appl ication 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 required wi th the standard 12-mm probe! 

And that's not all. When the V-4418 Probe is 
used together with the recently introduced 
single-sideband filter, overall sensitivity 
of the XL-100 increases by a factor of 5. 
Or, in terms of time savings, these com
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 
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Compare these two broadband proton-decoupled carbon spectra of 1 O mM sucrose in 0 20 , 
one using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

tor 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. 

@ 
varian 

Sample tube 
shown actual size. 
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I Low Cost - Routine uc Syst
1

em 
The FX60 features: I 
■ 13C/1H Dual Frequency 10, 5, 2mm Vi

1

.T. I?! robes 
■ (LPCS) Light Pen Control System 
■ Built-in Proton-HOMO/HETERO decoupler 
■ RF crystal filter detection system I j 
■ 12 bit AD/DA for increased dynamic range 
■ INTERNAL and EXTERNAL locking /no es 
■ 8, 16 and 32K word data collection 
■ Built-in Read/Write Cassette System 
■ 19F, 31 P, 15N extensions are available 

~ -
9 

...... ~~~ 

dEOL 
Analytical Instruments, Inc. 

235 Birchwood Ave., dranfbrd, NJ 07016 

201-212~ a2p 

• • . For those who 
expect more in 

FTNMR 
Spectrometers 

. . . it's JEOL 

Comprehensive 60 and 100 MHz Systems 
The FX60Q & FX100 features: 
■ (DQD) DIGITAL Quadrature Detection System 
■ Dual Frequency variable temperature probes 
■ 4-channel DIGITAL phase shifters (DPS) 
■ Comprehensive auto-stacking system 
■ Computer based pulse programmer 
■ CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA 
■ T1p/spin locking system 
■ Disc storage systems . 
■ Multi-Frequency HOMO/HETERO decoupling capabilities 
■ Multi~Frequency observation 




