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WE STOCK ALL THE RECORDING CHARTS YOU NEED ••• 
• THE WORLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC

1 

RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 

MMR CHART ,i~
1

ER 
I I 

• ANY QUESTIONS, PLEASE CALL. 

•• 
Fi~est grade NMR Chart Paper made to be use

1

d in every model spectrometer. All charts 

CHART PAPER ha+ been updated to coincide with the newest instrument techniques .. . Fourier 
Transformation, Hetero-Decoupling, and Time Averaging. 

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

I I 
i I PRICE PER BOX 

CATALOG 
NUMBER INSTRUMENT TYPE 1-10 boxes 11-24 boxes 25-49 boxes 50& over 

I I 

VARIAN I I 
WCV-100 (S-100A) HA-100, HA-100ti;, anc D Cal. $35.00 $34.50 I $34.00 $33.50 
WCV-60 IS-60C) A-60, A-60A and [) Cal. 35.00 34.50 I 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 IS-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 II Cal. 28.00 27.50 27.00 26.50 
WCV-20 (CFT-20) CFT-20 I Cal. 30.00 29.50 29.qo 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) i Cal. 28.00 27.50 27.00 26.50 
WCV-60T (S-60T) T-60 (two color) 11 Cal. 20.00 19.50 19.~0 18.50 
WCV-608 T -60 (one color) 

II 
Cal. 17.50 17.00 16. 0 16.00 

WCV-60U (S-60U) T -60 (multi-nuclei) Cal. 20.00 19.50 I 19.00 18.50 
WCV-60TS T-60 (no grid, delta) Blank 16.00 15.50 15.00 14.50 
WCV-SL 11" X 26" Blank 16.00 15.50 15.00 14.50 
WCV-6DT-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 I 
WCJ4HA C-60H, 4H-100, (9.00 I pm) Cal. 37.50 37.00 36.50 36.00 
WCJ-4HB C-60HL, MH-100,:(9.0 lppm) Cal. 11 37.50 37.00 36.50 36.00 
WCJ-4HC MH-100, PS-100 (j1D.8 ppm) Cal. 1, 37.50 37.00 36.50 36.00 
WCJ-4HD MH-100, PS-100 (~.o ppm) Cal. II 37.50 37.00 36.50 36.00 
WCJ-4HE PFT-100 (standard) Cal. 37.50 37.00 36.50 36.00 
WCJ.PFT-100 PFT-100 (Fourier) Cal . 37.50 37.00 36.50 36.00 
WCJ-FX-60(FX-2) FX-60 I Cal. 11 37.50 37.00 36.50 36.00 
WCJ-FX-60-SL FX-60 (para only) Blank 11 19.00 18.50 18.00 17.50 

WCJ-PFT-100BL 11" x 17" (para only) Blank 19.00 18.50 18.00 17.50 

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

BRUKER ' 
WCB-"UC" HX-90, HFX-10 Cal. 40.00 39.50 

I 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 
HX-270 

I 
Cal. 40.00 39.50 ' 39.00 38.50 WCB-BX-FT I ' I 

PERKIN-ELMER 
WCPE-2018 R-20, R-2DA I 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.l (100 sh./box) Cal. 7.00 6.50 6.00 5.50 
WCPE-441-1580 R-22 ( rect.l ( 100 sh./b6x) Cal. 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 " x22" I Blank 15.00 14.50 

1 
14.00 13.50 

WCPE-2021BL 11 " X 19" 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-435-9020B L R-24A (rect.) (1D9 sh./~ox) Blank 4.50 4.25 I 4.00 3.75 
WCPE-441-1580BL R-22 (rect.) ( 1 OD sh./box) Blank 4.50 4.25 4.00 3.75 

I I 

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

I I I 
I 

WILMA~ GLAS~ COMPANY, INC. 
I 

U.S. Route 40 & Oak R1oad I Buena, N.J. 08310, U.S.A. 1 (609) 697-3000 1 :TWX 510-687-8911 
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L 
10 µg Phenacetin 

~--r-.L.....--,...-L--..J'---10sec 

,--''--l--'---4--'f---'---6sec 

1-,--1-+---'-r--lt---lf--J'-- 4sec 

H-'-i--.J.+-....fl---4-L-3sec 

1-+'-l----'4----.i'----4-J...-- 2 sec 

l--+--'c.J+-JJl---ll1-'1--'-'-- 1 sec 

1-1--1-1--..L1--JJ-Je--u..._5ooms 

__,._+--..,__!-'--.Jf--'-"---1ms 

__,__,.,___.__,___u....... Single mode 

SPIN TICKLING 

~J'-LwJL 
~ RR l I _JU_ 

~11 
__hA________A~ 

flRR 

~ Normal 

HOMOSPOIL 

T, mode 
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Prof. · VoBystrov 
USSR Academy of Sciences 

Shemyakin Institute 
of Bioorganic Chemistry 

UI. Vavilova 32 . 
Moscow 117312 USSR · 

_ P~ofessor Bernard L.Shal iro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 
U.S.Ao 

Dear Barry, 

November 29, 1976 

Title: Aromatic Signal 
Assignment_ for Neuro
toxin -Short Protein 

We have assigned the aromatic proton signals in the NMR spectrum 

of neurotoxin II Naja n~ja oxiana - the short protein (61 amino acid 

residues) isolated from c l ntral Asian cobra venom. The I two trypto

phan and one tyrosine mul i ipl~ts were identified by double resonance. 

For the two histi.di nJ as~ignments we made use of different iso

tope exchange rates of ~h J imidazole c2H hydrogens· in n21o - T2o 
I I : - · · . 

(1.5 mCi) solution (pH 8.0). After incubation for 40 hours at 40°0 

the NMR spectrum shows 1hJ t due to deuterium incorporation the in-
I I I . 

tensity of th_e low field j2H [ignal decrease by JO% and of th~ high 

field ·signal - by 75% •. · Accordingly the same differenti1tion has to 

be observed for radioac ti J
1

e tritium incorporation. at the c2 position. 
I . I 

Thus the labelled neurotoxin II sample was digested by tripsin and 
I I the fragments were separated by Sephadex chromatography. The two 

isolated fragments with 1+ 5 .Jnd 27-32 residues, which contain His-4 

and H~a-.31 reapectively i i how jdifferent radioactivity, the first 

being ~3 times more radidactive. This means that the His-4 has more 
. I . I 

mobile c2H hydrogen -and tlius the high field signal is assigned to 

this histidine residue. . I 
I 

·. I 

,.,.--.. 
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RECEI' 

To assign the tryptophan residues we have compared the 

neurotoxin II spectra with the homologous protein - - -toxin 

from South African cobra Naja nigricollis. This toxin contains 

only one triptophan residue (Trp-28) which is invariant for all 

N.n. oxiana 
Tyr 241LJ1 

Trp 27 I I I I ,I, I , I, 
Trp 28 I I I Id I ,I 1 

His 4 L.· ------,---~~ 

His3'-'------~ 

N. nigricollis · 

300 MHz. DiO, 

pH°s.2. so·c 

Tyr 2'1Lll 
Trp 28 !11 l d I I d I 

His4 ..._------,-----~ 

His31..._ ____ ~ 

8.0 70 ppm 

short neurotoxins, including

neurotoxin II. The indole NH 

signal of ct-toxin has very 

similar pH and exchange behaviour 

as one of the neurotoxin II 

NH signals, namely, their che

mical shifts show two inflections 
. • 

at pH J.2 and 6.0 and their 

line width do not broaden up to 

pH a.5. ~he corresponding tryp

tophane C2H and C4H (or C7H) 

chemical shifts ·also . depend on 

pH in the range J - 6.5 pH. 

The results of our ass~gn

ment are summarized en. the Figure 

for both neurotoxins. 

With best wishes for the New Year, 

~-~r-. 
Vladimir Bystrov 



220-3 

I 
The University of1 Western Ontario 

.Department of Chemistry 
Chemistry Building 
London, Canada 

- . NB.A 5B7 

Dr. Bernard L. Shapiro, 
Department of Chemistr~ , / 
Texas A and M Univen;i t y, I 
College Station, Texas 77843, 
u. s. A. I 

Dear Dr. Shapiro: 
• I 

! 

December l 4, 1976. 

. I 

A SIMPLE METHOD! FOR ?BTA IN I NG PHASE ALTERNATED SEQUENCES ON 

A CFT-20. 

This letter is to inlitiat1e my subscr·iption to TAMU NMR NJwsletter. 

R~cently, Dr. Doddrell poi l ted but the necessity for using a p~a~e alternated 
pulse sequence to over ~ome di~ficulties associated with imperfect pulses during 
the measurement of sho h /relaxation tiines. 1 For instruments not provided with 
phase alternating hardi are, mcidifications may be made using double-balanced · 
mixers ·and associated l ogic ci 1

1

rcuitry. 2 ,3 I would 1 ike to report a very simple 
I . 

method which A.M. Ferguson and I have developed for the CFT-20. 
. I I I 

As shown in the d
1

iaQram, ;the 3.3µH choke (L32 in ' Varian Schematic 87-144-
78) is replaced by a hand-wound a·utotransformer, . in which the section that 
replaces the choke alsb has an inductance of 3,JµH. This transformer was 
~ontructed from a smal ~, /ferrite toroid of material suitable for operation at 
20 MHz . A bifilar win~ing was used with the start of one w~nding being 
tonnected to the finish df thJ other winding to provide a centre tap. By 
careful adjustment of ~hJ num~er of turns in the windings, two signals of 
~qual inteniity and eaf h lwith ioverall gain of unity .are available, with one 
signal being 180° phasf shifted relative to the other. Though it was not 
required, further trimmi Jg could be achieved by fitting trim capacitors to · 
each output. . · I _ 

1 

I 

Switching is achieved with a reed relay switch , the logic control for 
which is derived from EXl477. 1 All of the components used in ~his modification 
are mounted on a piece of Veroboard (2x3 cm) and attached at right angles to 
the transmitter card, lthus avbiding the need for connecting cables. 

· The prevtously sparl exeiution line 477, available as a latched output 
on the E-bus card, is /operatec:1 by a set of softw_are modifh::ations using about 
twenty words of memor'i , . The relay is activated prior to the pulsing for every 
even-numbered transie~t just before the delay. time (LT) between the inverting 
(TT) and observing (PW) pulses . . The relay is reset at the end of the phase 
compensation delay fo

1

lo~ing ~he observe pulse. The ADC output is complemented 
for the ~ollection of da~a frbm every second transient by me, ns of a software 

,,---....._ 



Dr. Bernard L. Shapiro' · December 14~ 1976. 

complement i~struction. 

· The only precaution whith n~eds to· be ~aken is tp en~~re . that the LT 
delay between the ihverti~g and observing pulses is not less thjn about 
0.ci02s, so that the ~witch has adequate time in which t6 operate, For 
rouii~e spectra, the )nverting pulse (Tt) is set ~o zero. 

Details of the software m6d1fications are a~ai]ijb]e on request. 

Yours sincerely,. 

(ori study leave frqm University of 
Cahterbury, Christchurch, New 
~ea land, ~ntil Juhe 1977). 

l. D.M~ Doddrel l and b.T. Pegg, TAMU NMR, 208, 5 (1975). 

. 220-4 

Z~ J.D. Cutnell, H.E. Bleich., and J.A. Glasel, J. Magn. Resonance,~. 43 
(1976). · . 

3. R.E. Santini and J.B. Grutzner, Anal. Chem., 48, 94T (1976) . 

. +uv. 

. IOT. CII& 
.~ t 
.--..-.-----.-. ) OUT 

+s~ 
. '"I". 

£:XC,4.;77 

.CI 2.: '2-

Modificatlons to 20 MHz Pu]se Amplifier of CFT-20 to 
Achi~~e Phase Alternation. 

(Those items ·prefixed with c., R or Qare existing 
components.) 
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l I 

frequen~y S~nth~size[s 
for NMR .. ,. ·.1i ·:· . ; ·. '. 

I . . 
. . : -

Fr.equency Ran,ge · 

GR 1061: de to 160 MHz 
-.. ·. GR 1062: o.O1 to 500 MHz . 

I : 

. - - · I· I · . - · . . - · 
. :F:our ·reasons w~y jGenRa.d·'s 1061

1 

and · 
.··.·1062 models .are .most often selected 
_ . . ·.: . . · ... · .. · . . . -_ . . I I . : . . . •.• . • · . • . "·.· ! . 

. . I . . . . .· - - . 1· 

:1. Best Pri.ce/ · ·J: 3. Fast··Spe.e~ . 
. · ·.'. P.erfor.mance I 1061: sw~tch~r\gspeed .<50µs(w~th!ri 5()Hi) __ 

· . _ . . _ . · - _ _ • - i • .. 1062: switching speed <50 µs .(within 500 Hz) · 
GR has the best combination of phase noise, switch- . -

· ihg speed an~ price you'..llfind anywhere. Pjri,~the~ . . : - -- :. · ' . . · . . -j · · 
plus- t.he~e.1mportant f~atures: non~harmornc 

1 

4 .The Gen Rad 
spurs >80 dB down, optional resolution to /0.1 Hz, 0 

· 

A-M, F-M, and P-M capabilities, built-in search sweep, - Na me. 
. programma~le (BCD parallel) frequency co1ntrol, /: 

. . . . I. . 
plug-in modular construction; and a proven record · 

• • . . . . . . . · I 

of high MTBF. · - i 

I 
1· 

· 2. ·L:ow·Phase .Nois;e . 
.' : . . .. _. . - . .. . : : - - . . . I 1 ... 

1061:· phase noise >70 dB down (typically 75 dB) 
1062" phase hoise >60.dB do~n r-

· .Si ~ce . 1915, GR· has been known. worldwide as the 
recogriize·d leader in precise measurement arid test -
equipment. Let this experience work for you in your . 
NM R .application with a field-proven GR synthesizer . . 

· j ·_. . . . 

GeraRad 
. _ 300 ~·AKER AVE~·uE'., coN.coiio, MASSActiusETi's 01142· • AT~N.TA 404 394.5350 • ~osroN 617.646-0550 • CHICAGO :i12 992.0000. •DALLAS 214 2~4,-3357. ·DAYTON ·513· 294-1500 _ . 

LOS ANGELES 714 .540-9830 • NEW YORK (N.V..l 2r2 964-2722, (N .J.) 201 791- 990 • SAN FRANCISCO 408985-0662 • WASHINGTON, DC 301 ·948-70i1 ·•·ToRONTO 416 252-3395 • .ZURICH (01) 55 24 20 
• . • • • . • • ' • • ·, •I , • , • • 

·~ ,- -



I♦ · National Research Council 
Canada 

Conseil national de recherches · 
· Cc;1nada . . 

Division of Chemistry Division de chimie 

Prof. B.L. Shapiro 
:Department of Chemistry 
Texas A and ,M University 
College Station, · Texas 77843 
U.S.A. 

_Dear Barry, 

XL-100 Modifications 

220-6 

File Reference 

December 16, 1976 

Please excuse my long delay in . contributing to the newsletter • . We 
have received an XL-lOOA and -TT 100A and are busy getting acquainted with them. 
Our first modification was to .replace the 15,400,960 Hz crystal with the output 
from a frequency synthes;izer. A fixed frequency, 10 MHz, from the synthesizer 
is also used to synchronize the frequency counter. This modification .is useful 
for large offsets from a _lock ·resonance while maintaining calibrated sweeps. 

Because of the .crystal filter in the voltage controlled oscillator 
the spectrometer offset -circuit -only locks in a certain span of offset 
frequenc;ies, corresj:>onding · to a ra;nge of output frequencies. · For a different 
master oscillator frequency . . the offset frequeneies fqr which lock occurs are 
changed so that lock occurs for the same range of output frequencies as pre
viously. . This corresponds. to a different part of the spectrum, The offset 
span remains constant but the range may be varied to cover spectral regions 
of interest. This is particularly useful for fluorine resonance studies on 
inorganic fluorides~ • · 

When the master oscillator frequency is ~hanged a differ~nt code of 
pushbuttons must be used for the gyrocode to lock _properly. This can be 
calculated by .the program of R. Codrington of Varian Asso.ciates, with the 
appropriate change in the master oscillator frequency. I .have written a 
similar program in assembler_ language for the 1180 Nicolet compute·r and will 
proyide listings on request. .· · · 

. We have _constructed a divider and mixing network to .generate . 
15,400,000 Hz from the standard 10 MHz · output of the synthesizer and normally 

. use this as the deuterium master frequency. This has the advantage of making 
the variable frequency of the synthesizer available for observation of other 
nucle_i. 

· SB./vs 
Ottawa, Canada 

- . K1A 0R9 

Yours ·. truly, 

1r · . 
S. Brownstein. 
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GRIFFITH UN IVERS I T.Y 
. I 

Nathan, Brisbane, Queensland
1
4111. rTelepbone :(07) 275 7111. Telegrams Unigriff Brisbane. 

School of Science 

Pro£essor B.L. Shapiro, 
Department of Chemistt y, 
Texas A and M University, I 

COLLEGE STATION. Texas. 77843. 
U.S.A. 

Ref: DMD.JT 

14th December, 1976. 

Dear :Professor Shapirp , I 

Temperature hependence ·of ProtonSpin-Lattice Relaxation 
Times in Some Paramagnetic Transition-Metal Complexes. 

W . h . b . . I . I d f . . . h h . f .. e ave een intereste or some time now int e mec anisms o 
electron spin relaxati on i h solution. We have always assumed that 

. rotational reorientatlion <itime constant ·TR) modulat_ed · the magnetic . 
parameters of the complex and caused electron spin relaxation · (1,2). 
Of course, our probe linto :the electron spin relaxation is its affect 
on the measured nuc1J ar spin relaxation _{Ti). · T1 is dominated by 
electron;..nuclear dipdlar coupling. Whether the Redfield limit•holds 
{'t' e 2 >'t'R) or not for tihe e~ectron .! spin relaxation, the overall electron
nuclear dipolar intei action time {1'0) . is given by ·'t'c = kTR and thus 
T11cxTR. A ternper-atu:tie de~endence st1,1dy of T1 should therefore give 

·ER, the rotational adtivation energy~ For some metal acetylacetonate 
complexes, ER is appt oxiffla'.tely constant {see below) 

I 
I . 

-a I 
ER ; 
I : 
9.2 

I 

8.4 
10.9 

I 

10.8 I 

10.-4 l 

M 

CU{AA) 2 

Fe (AA) 3 

Cr{AA)3 
Pd{AA)2b 
Co{AA)3b 

AA = Aqetylacetonat e 

ain ·J molf 1 • bDiamagnetic. 

While for others, th1 datl _ plot •is non-linear and the measured activation 
energy much lower. 

E M 

3.6 

I 

Ru (AA) 3 
I 

V{AA) 3 2 ~ i2 
ll.. 3 Mn{AA) 3 

I I.· '; 

.,,.--... 

L -

,--

L 



Professor B.L~ Shapiro, 
Department of Chemistry · 14th December, 1976. 

We conclude that rotational reorientation may _riot be the .dominant 
time process in solution, the magnetic parameters of the complexes being 
modulated at rate much faster than TR. 

Yours sincerely, 

D.M. Doddrell 

1. . D.T. Pegg and D.M. Doddrell, Aust.J.Chem., ~, 1869 (1976). 

2. D.T. Pegg and D.M. Doddrell, Chem.Phys.LettsA ,. 42, 607 (1976). 
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HB/MJS 

Dr. B.L. Shapiro, 
Departm~nt of Chemist:rry, 
Texas A and M Univers·ty, 
~glleg.e Station, 
Texas 77'843, 
U.S.A. 

Dear Dr. Shapiro, 

University · of Nottingham 

Department of Chemistry 

UNIVERSITY PARK NOTTINGHAM NG7 2RD . 
TEL. NOTTINGHAM 56101 

14th December 1976 

Dynamic Range in 13c P.F.T.N.M.R. 

In· our studies oi coJ formational equilibria we 
frequently encounter $ituJtions in which the minor conform
ation constitutes 1% chr 1Jss. If the energy of activation 
for the interconversi6n is relatively small, so that a . 
particularly low tempJrattire is required to slow the 
inversion rate, the equil:iibrium generally becomes further 
biased (tG0 =-RTlnK; LiG0 1 /iHo - Tf1SO). However, by 
analysis of (13c-methyl} methylcyclohexane (1~ 2) by .. 
pulsed Fourier transf0rm N.M.R., we have been able to 
measure accurately thEk equilibrium copJ stant K (= 2/1) . at 
172K (K_ = 164) and at 149K (K = 427)£!1 -

~ · 

,J_~cH3 

(l) (2) 

In P.F.T.N.M.R., the maximum possible pulses (and 
therefore maximum possible signal to noise) is a function 
of computer word length and digitiser resolutionf2) Our 
Nicolet computer has~ -2ot bit word length and a maximum 
9-bit ·digitiser resol~tion. In the experiment at 172K, 
the final S/N for the jmethyl signal of:f~) was 10,560 
and for the methyl signal lof (1) was 45. Had we, for 
example, used a computer ~ith a · 16-bit word length and 
12-bit resolution on the digitiser, the final S/N for the 
me~hyl signal of (1) bould not have exceeded 4.5, leading 
to a considerable red 1 cti6n in the accuracy of integration. 
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Uni_ver!;ity of N.ottingha.m 

.. Department of ChE3mistry · 

l/NIVERSITY PARK NOTTINGHAM NG7 2RD -~ 

TEL. NOTTINGH_AM _. 56101 

14th December 1976 

Dr. B.L. Shapirb, 

. We had hoped to extend this work to accurate 
· measurements of equilibrium constants between l00Cf and , . 
io ,000 • . (A free- energy difference-t.G0 of only . 2Kcal. 
mol. ,-1 leads, at 120K, to an equilibrium .constant of 
about . 4000, so that the situation· is not exactly rare.) . 
However, the available computer is quite unable to ' 
determine equilibrium cm:;istants over 1024. Any useful 
extension .to equilibrium constants of ·Sooo requires a 
24-bit word . length with 12-bit digitiser resolution, 

r~ ·· whilst further extension to 10,000 requires a · 32_...;bit 
word · length with 16...:bit digitiser -resolution. End of 
story.?· 

. . . (1) . 
. ·(2} 

Yours sincerely, 

~ . /la,llt:;; I ~ ; t : tie0t. 
Dr~ Harold Bboth; 
Jeremy Everett . 

Chem. Comm. 1976, 278 . 

J .W. Cooper in Topics in Carbon;..13 : NMR, VoL 2, · p. 391 
{ ed . G . C . Levy) . 
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. Before you order · . 

. a Fourier transform . accessory . . . . . . . ~ . . . 

for your . nmr spectrometer .· 

. .. you should consult : 

Transform.Technology Inc: . 

··The name is new 

· ··. burthe personnel hc3ve 

many years experience · 

in the spectroscopy field. 

Write or call collect 

to discuss your requirements. 

·iimii•~ 
TRANSFORM TECHNOLOGY INC . 

. • r.::-:,~/~°:'2!1~:lo Alla. CalUomla M:1113 

• fanarli!l1teclNlc_ole1ln11ru,...ntCc,por1tlon} 

·Reme11d,er 
thisad'l 

. . . . I . . . . 
We ran this ad in mid-1972 when six of us ·· ·consider some of our "firsts" iri commercial . . . . . . . . . . I . . ; 

· ·. formed Transform Technology Incorpor~1ted equipment: · · 

.':ith the help . of Nicolet Instrument jcorp7ra- FIRST to employ a single sideband crystal filter 
hon. Now, less than four years later jwe f

1

ave for improve_d signal-to_-noise ratio, 
over three dozen employees and are now a 

c ·. Nicolet operating. division, known · a~ Nibblet ·. FIRST to · provide phase. shifted rf pulses for · 

. Technol?~Y Corporation. . . · · l · : i . ·. · high resolution T2 studies;· 

: What has :happened since our first ad? Well,1we • FIRST to use Qu~drature Phase Detection; 
. don't mind tooting our horn by' pointin mit!that FIRST to provide plots of ~elaxation recovery . 
NTC has become e·stablished ~s a leader i~ I.the· curves with data points, · an~ . · · 

development of FT NMR. eqmpme?t. jw e ll,ave .. FiRST to . develop a complete software package 
developed, produced and mstalled scores of 1FT which ·includes provision for · five methods of 

. ... a_ cce_ ssories_ for use_. on_. instruments subl h as'., !the . . . 
measuring T

1 
values and . three· methods for T2 XL-100, HR-220, T-60, R~l2 and R-31' In fp:ct, · values. · · 

. for over a ·year we have been the leader in iU,S; 
. sales of FT data systems. Now we're wbrkin1gop You can be sure that we are actively·working on 
· becoming the leader in overseas sales a~ Weill new !':firsts." For example,· we'll be demonstrat- · 

. · . · · I · Ii mg a complete Fourier Transform Mass Spectra~ 
Why the suc_· cess sto_ry?' W_e. feel it's bed~.use · · T .t .th 1· · t t t 

I · meter very soon. . . o rep ea e c osm:g s a emen 
we'i·~ responsiye to cus~om~1.·s~ need\ Being .. a frornour original ad-write or call collect to dis-
relativel~ smal! group of dedicated ~o~ls ~~ 1can cuss yo·ur requirements. Maybe we can work 
move quickly m the development of . eA_mp:i;nent to get_ her 'to add another "first.'' 
which utilizes the l~test techniques. . : i 
• • • • ' , L 

I . 
I . 

·. 1 
I 

. rfiE ... . NICOLET 
.·.· c-=,: TECHNOLOGY . 

. .&a.; CORPORATION 
145 East Dana Street . 
Mountain View; California 94041 
Phone: 415/969-2076 . . 

· (formerly Transform Technology Inc.) 



·•ABBOTT 

Scientific Divisicm 

· · Abbott Laboratories 
North Chicago, Illinois 60064 

December 16, 1976 

P-rofessor B. 1: Shapiro 
· Department of Chemistry 

Texas_ A and M University 
College Station_, Texas ·77843 

Dear Barry: 

"Some CMR Assignments of . (+) - Tubocurarine Chloride!! 

We have recently had occasion to examine the CMR of · (+) . - tubocurarine 
chloride (1). Previous PMR _work (TAMUNMR 162-24) . noted that -the protons 
on the para-substituted aromatic ring .H~lo, H-11, H-12 and H-14 are sharp 
at ambient temperature, but broaden at higher temperatures. CMR studies 
also show analogous results in that _ four ·protonated carbon resonances 
broaden at higher temperatures (marked -le in figure). 

The unusual elevated temperature broadening is a consequence of hindered 
rotation of the para-substituted ·aromatic ring • . The disappearing 

. 220-12 

r .esonances are then easily assigned to the four protonated carbons on the 
para-substituted aromatic ring. A single frequencydecouplirig experiment 
of H-8 . at 5 .10 ppm has · ass1gned another carbon. _ With the use of model 
compounds and sU:bstituent effects most carbons are now _as.signed with a fa:ir 
degree of certainty. These assignments will appear in the future when 
complete. 

Sincerely, 

~ ~ -
Ruth Stanaszek 
NMR ·Lab, D-482 

msg 

•<• /30 /20 1/0 
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LIQUID CRYSTALS LABORATORY 

RAMAN RESEARCH INSTITUTE 
BANGALORE-560006 

Professor OoLoKhetrapa] i I 

, . : I 
Professor Bernard L. s11-api~o 

- .Department · of Chem:istry[ 'f 
Texas A & M Univ'ersity 
College Station, TX 77843 I 
u s A · . .. '.. . I . . 

December 17; 1976 

. 13·. 15 I 
Ti·tle: NMR of _C and j N 1isotop:lcally enriched N-Methyl 

. , · 1Formamide 
I . 'I 

Dear Professor Shapiro ~ 

. . I 
Before your pink 

' I 

: I 
I · 
Ii 

nqte follows the blue, I would like to 

report some of_ our .recent :r esults •. 

~ We have inve~tifat·~~ the NMR spectra of the title compound 
in isotropi_c and nematd.c phases~ The spectra indicate . the presence 
of cis and trans 15N-J ethyl( 13c) - forinamide( 13c), · cis and trans 
1 5 - 113 I f 1 5 1 3- . 

N-methyl form~mide _( C) ::and trans N~methyl( C)-formamide 

(structure ·1) in a _ a_ample r.lobtained from Merck, Sharp and Dohme of 

:J . . 
t!\)\--\ . H L2.) 

1/ \,5 15 / . · . 

'I t--N 
i I jt~) l5l\ _ 
j I ;/ 13 ..,.........H L") 
.P (~>j..,......... 
i I . (8) H' t-t t 7) 

i I 
, I , 
' ' Structure 1 
, I . 

15 . ' 1 13 13 Canadao Trans N-methyl( C) formamide( C) is present to the 
. I ! I 

major extent and detailed I analys·es have been undertaken only for 
· / · 1 I · 13 1 such species. In the is~rropic phase, the C and the H spectra 

were. studied whereas ~n the nematic phase only the PMR spectrum 
has been investigated /. : · · . · · 

I 
I 

I 
I 

I I 
I I 

I 

, I 
: I 

,......___ 

r ' 
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. · . .. 

. . . . · ... ·. 

An interpretation of the ·various direct dipolar .couplings . 
indicates sigriifica:nt non-planar .distorti-ons ·arbund ~he. nitrogen 

. . . . . . . 

.· atom . provided inf'luences of molecular vibrations are neglected. 
·- "The dihedral angles H(1)~C(3)~N-H(2) and H(1)-C(3):..N-C(4) descri~ 

" I • • • 

bing the ·noh--planar ·distortions have been estimated to iiffer by 
. 1.1 :!: 4° from the values of 0° c).nd . 180° fqr a completely planar 
con.figuration • . -· 

· The direct dipolar couplings n46 , n56 anan67 provide the 
· HCH bond · arigle and the angle which the line joining nuclei 5 and 

-6 makes with the bond connecting the nuclei 4 alld 5, irrespecti'.\"e 
,of w:tiether the three bonds me.eti~g at the nitrogen atom lie in 
one plane or not • . Neglecting the in.fluences of molecular- vibra-
tions and the anisotropi_c contributions . of : in~irect couplings, 
these values are determined as 108.5° and 30.7° respectively. 

Yours sincerely; 

C.L·-kk;t~J_ 
. . - ······--- ·--- -·-- -~ 

C.L. Khetrapal 
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From Dr. R. K. Harris 
Dr. K. J. Packer 

, :: . 

i' 
I I 

-I 
I 

, I 
i 

• I 

! 
'1 

. I I 

University of East Anglia 

School of Chemical Sciences 
University of East Anglia 
Norwich NR4 7TJ > EN'GLANJ::> 
Telephone Norwich (0603) 56161 
Telegraphic Address UEANOR NORWICH 

20th December, i976 

Dear Barry, I 
I 

_ Hiq¥-:-~SOLUT_ION NMR OF .THE 1rOLID STATE - POSTDOCTORAL POSITION AVAILABLE 

. "For the last. fifteen iriionths we have been building a spectrometer
c~m~u~er _system ~esignTd to rroutine~y .achieve high:resolution for_solid
state samples using the three techniques now·becoming standard, viz. 
(i) dipolar decoupling ~ (ii) cross-polarisation between abundant and 

. r _are sp~n species, and [ (ii~) .rapid. spinning a~out the "ma~ic_angle'.'. The 
· system is based on a Bruker lBE 38 magnet, gating/phase-shi:f'ting units and 
power c: amplifiers, intet'facJd to ·a .Nicolet 1180 computer and pulse programmer. 
Much of the remaining ~lecttonics has been built in our laboratory. Currently 
techniques (i) and (ii) hav~ been satisfactorily tested; attached is a l3c{1H} ;,-----.._ 
cross-polarized spectrum 6:f 1 the usual test sample, powdered adamantane, obtained L 
using our equipment. Soon ye expect to be able to turn to applications. Out 
of the many areas of. obvious application of these new techniques we are 
commencing with studies of solid polymers and adsorbed species. 

For further development of the system and to carry out the applications 
work we expect to be eib.ploying a post-doctoral fellow (possibly two), to join 
the present team of si± re~earch workers in October 1977. Suitably 
qualified people interisted in joining us are invited to write to one of us in 
the near ~ture. 

With best wishes, 

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

KJP/RKH/KJS 

I . . 

, I 

Yours sincerely~/ 

{&!~ ~ 
RJ K. Harris K. J. Packer 

.I 

I 

I 
. I 
I 

I 
I 
I 

' 
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ADAMANTANE 13-C CROSS-POLARISATION 
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INSTITUTIONEN FOR FYSIKALISK KEMI 
Department, of Physical Chemistry 

December 29, 1976 

ABO AKADEMI Porthansgatan 3-5 
SF 20500 Abo 50 Finland 

Professor e~L. Sha¢iro 
Department of Chemistr~ 
~exas A & M University I 
College Station, Texas 77843 . 
~- ~ s. A. . . . I : I 

'I 

Dear Professor Shapiro, :·/ 
I 

Ramsey's theory of nui~lear spin-spin . coupling assumes L-S __ _ 
coupling and uses a no~-r~lativistic hyperfine Hamiltonian~ .As 
our relativistic Hartree- ~ock calculations indicate large deviat
ions from L-S coupling / fo~ lmolecules like AuHl or TlH2, I have 
recently completed a relativistic analogue to Ramsey's theory 3 . 
Instead of the traditi6na1 1 four terms J(la), J(lb), J(2) and J(3) 
the new theory consistb of t a single term. ·. . I : I 

A relativistic Pople~santry-type model was also constructed 

and ~pplied on the 1JHg-C ;~n Hg(CH 3 ) 2 . The non-relativistic limit 

was takeM by letting the speed of light _become very large. The 

results are (in 10 19 m- 2 kg/ s - 2 A- 2 ) 

Parameter 

K 

4 Exp. 
. 1264 (2) 

Rel. 
; I 

1524.1 

Non-rel. Ratio rel/non-rel. 

571. 7 2.67 
I I 
I I 

K11 - K.L 599(44_) j ~35.4 164.5 3.25 

Thus · relativisti 6 ef ~ects increase the anisotropy even more 
than the isotropic part. A new, negative isotropic cross term K _ . 
involving _s AO:s at o~e n~cleus and p AO:s at the other one app~a~s. 
For lKHg-C it is only / -1.j % of total~ For t~o he~vy sp3 hybridized 
elements it is expect~d i¢ be six times larger. At the non-relati-
vistic limit the present /theory ·reduces to Ramsey's and K .. 0. . . s-p 

Sincerely yours·, 

/ i; 
I . ,·1 

I Pekka Pyykko 
A 1 

• t Professor of Quantum Chemistry 

1 
ss 1c1a

1

~ • • 

J.P. De~claux and P. Py~kko, Chem.Phys.Lett. 39(1976)300. 
2 I , · · 

P. Pyykko and J.P. jDesc/laux, Che·m.Phys.Lett. 42(1976)545. 
3 P. Pyykko, submitted to Chem.Phys. (No~th-Holland). 

feU-.7>~· 

AC. Schumann, H. D~ees~~mp and K. Hildenbra~d, J;Magn.Res. 

18(1975)97. I . 1: . 



THE BRUKER WH-90D SPECTROMETER SERIES 
Vester ay, today and omorrow ... the most versatile 

n and advanced high resolution T NMR system 

New developments include: 

• Complete multinuclear facility 

Quadrature phase detection 

Option to accommodate 20 mm 
V. T. sample tubes 

• Large variety of probe actions 

• Simultaneous data collection 
and processing capability 

• Full computer-controlled operation 

• New advanced data processor 

• Large interactive disc system 

MANY PROBLEMS ... one solution! 
TH B UKER SXP 

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

.. 
~-~,Q ... •!!~ 
-~ --- -~~ ? 

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

i 
I 
I 
~ 

Designed for: 

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

proton enhanced NM R 
e High resolution experiments in solids 

- "line narrowing" 
• Investigation of dynamic processes 

- lineshape analysis 

• Pure nuclear quadrupole resonance (NOR) 
• NM R in magnetically ordered materials 
• M ultinuclear high resolution NM R in liquids 

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

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

BRUKER INSTRUMENTS, INC. 
539 Beall Avenue 1801 Page Mill Road 5200 Dixie Road, Ste. 116 
Rockville, Maryland 20850 Palo Alto, Calif. 94304 Mississauga, Ontario, Canada L4W1E4 
Phone 301-762-4440 Phone 415-493-3173 Phone 416625-2375 
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LILLY RESEARCH LABORATORIES · 

· . DIVISION OF ELI LiL·Lv. AND COMPANY • INDIANAPOL1s; IND.IANA 46206 

December 21, 1976 

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

Dear Professor Shapiro: 

TELEPHONE (317) 636·22H . 

''Carbon Resonance Assignments for A23187" 

·220-20 

The fermentation product· A23187 1 is unique ~ong the polyether 
ionophores _in its specificity for divalent and . trivalent metal ions. · 

. . This has led to very active interest in the compound arid ·to literally 
scores of requests for s~ples~ Perhaps scientists working with 
A23187 would find an assignment of its carbon resonances useful. 

·cH3 

The assignments are based on (1) comparison of the spectra of 
A23187 and those of model compounds and .derivatives, (2). selective 
proton decoupling', and (3) lllong range" (i~e., . 2 and 3 bond) 13 C- 1 H 

· coupling constants. The last method was particularly interesting 
.when used in conjunction with .D"'.'exchange of the . two N"'.'protons. 
This led to the predicted simplification of the pyrrole carbon 
resonances. Also, the re_sonance of C ( 4 ' ) went from a doublet of 

.doublets (NH) to a sharp doublet (ND) • 2_: The assignments shown in 
the Table have served us well now for -eighteen .months and have 
stood the tests of several derivatives. 

1M. O. Chaney, P~ V. Demarco, N._ b. Jones, and J . . L. Occolowitz, 
J. Amer. Chem. Soc., 96, 1932 .(1974); M. o. Chaney, N. D~ Jones, 
and~Debono, J •· Antibiot., 29, .424 (1976). . . 

· ·: . ·. · - . .· ·,..,._ . . 

2 F~ W.; Wehrli,i[. ·chem. Soc. Chem. Comm'un., 663 (1975). 

( ·. 
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A~3187 is very solubl~ in organic solvents but is essentially 
insoluble in water. · '11hese' properties, plus its affinity for 
polyvalent ions, may make 1i t useful in removing paramagnetic 
metal ions from aqueods sdlutions. Indeed, we have used A23187 in clearing cu++ and Mn++ 1from solutions of aminoglycosides, 
but we have not measured enough relaxation times to determine 
how effective it is with ~race amounts of metal ions. 

I 
Sincerely, . I I 

I ' 
LILLY RESEARCH LABORATORIES 

~IA~ ;+,~.~ 
Douglas E. Dorman, Ph~D., /Jonathan W. Paschal 
Physical Chemistry Research 

DED/JWP:vr 

I 
I I 

TABLE: . 
13 C NMR Spectra /of J23187 Free Acid and 

I 
I I 

Its Calcium Salt 

Position . A23187 Free Acid (A23187)? Ca 

1 166.1 168.3 
2 

I 32.3 32.1 
3 68.3 70.8 
4 28.7 29.0 

CH3(4) I 11.4 11.7 
5 I 25.7 25.3 
6 25.4 25.1 
7 98.5 ·98.1 
8 32.4 32.1 

,, 

CH3 ( 8) 16.2 16~1 
9 35.2 35.2 

10 I 28.3 28.0 
CH3 (10) 10.8 10.8 

11 
. I 72.8 74.5 

12 42.5 42.6 
CH3 .(12) ;l,3 .2 

· .. • . • 

11.1 . •: , .. ·. 
,, : .::~::\ 

1' ·i 168. 2 172 .1 
2 I . I 97 .'9 105.9 
3 I · 1 150.8 151.1 
4 I I 108. 4 108.6 
5' I 116 • 9 113.3 
6 I I 140.8 140.8 
7 I 141.6 141.7 

CH3 (N) . 30 .·o 30.4 

111 I 193 • 9 197'.4 
2 II 133. l 134.1 
3 II 116.4 121~0 
4 II 110.1 110.6 
5 II I 124.5 129.9 
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. -INSTITUT FOR ORGANISCHE CHEM.IE 

/'\. DER UNIVERSITAT KOLN 
~-KOLN 41, den 21.12. 76 

GREiNSTRASSE 4 . . . . 

H. Gunther · TELEFON: (0221) 4701 
1 

. . 
DURCHWAHL:_ 470 ~..'t.Jl.N.. 

Prof.Dr.B.L.Shapiro 
Dept. of Chemistry 

,Texas A a. M Uni vers_i ty 
Col¼ege Station, Texas 77843 

U S A 

Systematic Nomenclature for ' 13c, 1e~ 
. . 

. . 

. Coupling Constants in Hydrocarbons~ 

P.e ar Barry: 

Recently, the interest of C-13 NMR spectroscopists has shifted more 
~trongly to 13c,1H coupling constants and we hope t6 report soon on· a 
contribution to this field. 

Looking at the data already in the literature one gets the impression 
that it has generally not been fully realized that coupling pathways 
available for 13c, lH-spin, spin interactions are mu_ch more multifarious 
than those for H~H _coupling consta~ts. Especially . !he s~mple no!ation 
used today (lJ, J etc.) does not include any detailed information about 
the coupling pathway, i~ e. the type of carbons and the hands involved, 
except if the specific structural fragment is given in parenthesis. We 
therefore have looked into the possible structural arrangements more 
systematically and as a result propose a ~omenclature that gives the in-
formation mentioned above. · 

.Taking only hydrocarbons, hybridization at the carbon atoms ean be sp, · 
sp2 , or sp3. On the basis of simple . permutation rules 3 types of one
bond c,H cotipling constants, 9 types of two-bond C,H coupling constants, 
and 27 types of three~bond C,H coupling constants result. Not all o~ 
them are, however, physically meaningful. _On the other hand, additional 
arrangements arise because of the ~ossibility to jbin t~6 carbons by a 
single; double, or triple bond~ The summary of the final 38 combinations 

· we found is •given in Scheme 1 together with the appropriate code. This 
code gives the hybridization indices of the ·carbons (klm; 1 for · sp, 2 
for sp2, and 3 for sp3) and after the comma the ~ond 6rders of the CC
bonds involved (ij; 1 for single, 2 for double and aromatic, 3 for triple 
bond) ... The code is then used as subscript: · 

n 
. Jkl .. · m, iJ 

· A few · examples will .help to illustrate the syste~: 

Ii C = c. == CH- CJ.I a _ - 1 
lJ- . 

3,i 1 
. I . 

3
1;,J3 .J.1 

I 
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Cff -Cs.C-H 
- 3 -

The last examples demonstrate how an extension to structures containing 
heteroatoms is possible. 1 I 

Judging from Scheme 1, theFe is plenty of research ahead! 

Sincerely yours, 

S t II E M E 1 

b d 1J( ll 3c,1I!) Code Coupling over .2.!!!:_ on: . 

-
1
C-H =C-H S:C-H ,, 

k 3 2 I. 1 , 
I 

I 
I 

Coupling OV<-: r b -10 bonds: 2 ) (1 3 C, lJI) 

\ -'c II =C I I I 
-c, )i H · =C, _,,H -c~ JI _ :=C !-I =='-, H 
, C ,,, 'c,, 1c" I rr "c"' . 'c" c.., 

I\ u ,, I ,,, II 

kl,i 33 ,1 32,1 2 3 ,l 22, l . 22,2 13,J J. 2' J. 

' ~C H c~ H -.;:c.,, ~c_.., 

kl , -i LI: ''.$ l ,.' ,, ... ,"" 

C ' tl l d 5J(l :.i c, 1
u,), oupl J.ng over ~ 10n s: , 

klm,ij 

kJ.m, t j 

klm, i j 

klm,ij 

klm,ij_ 

333,11 

322,11 

311,13 

:::C JI 
'\ / 
c=c 

211,13 

i\ 
C H 

\ / 

c-c -, ~ 

· 132, 11 

=C I-" / c-c 
~ ~ 

222,11 

I 

=C H 
''c-c/ I ... , ~ I 

232,11 i 
C JI 
~ / 

c-9.., 

113. 31 _ 1 

C lI 
~ / c-c - ~ 

112,31 

-~ . 
C Ii " / c-c 

,! I' 

123,11 

I ,, 
-C II 
~ / 
c-c 

I 
~ 

222,21 

I 
I 

::::.C1 JI " / J-9 ... 
2

1
23,11 -

·1 

=-C, JI 
. }.. / 

1 c-c_ 
"I I 

I 
_233,ll 

i, I 
C H 

\ ./ 

,l-c"' 
-I -
122,11 

I 

"'c I-l 
~ / _, c-c~ 
' 

J.Z.2,21 
I . 

=C I! , - / 
C=C 

222,12 

I 
-C H ..,, / 

C=C 

I 
-C H 
,, " / c-c ,, ,-
323,ll 

122., 12 

123,21 

111,13 

223·, 21 

I 
-C H 
,, \ / 

c-c -, \\ 

332, 11 

/ 
~C H 
~ / 

C=C 

2]2'12 2 11 2 ,22 
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December 28, 1976 

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

"Fmr Studies ·of Fluorocinnamoylchymotrypsins" 

Dear Barry: 

We are · still battiingwith the enzyme a-chymotrypsin and cari report the 
following nmr results • Bender and co-workers have nicely elucidated the . 
mechanism of chymotryptic catalysis as regards the hydrolysis of cinnamoyl 
ester and amides. A minimal mechanism for this process is represented 

.~ below where [E· • •AL] is . an enzyme-substrate complex within which. the acyl 

. L " 
E + AL~ [E• • •AL] ..,;..__ EA E + A 

+L 

group of _the substrate is tra,_nsferred to the serine-195 residue of the . enzyme 
to give EA. Hydrolysis of EA affords an enzyme-product complex, [E• ••A], 
which can reversibly dissociate to regenerate the free enzyme. We have used 
a series of monofluorinated cinnamoyl groups (I} inan examination of the 
enzyme forms EA and [E •• ·A] by fluorine magnetic resonance spectroscopy and 
some results are given in Table I. The substantial differences in enzyme-

. induced chemical shift effects . cannot easily be ascribed to changes in the 
protein structure if x~ray crystallographic evidence is accepted and we believe 

0-HH 
·. C=C.:.CQOH 
' · , 

F . . . 

I 

that these variations ·must arise from differences in the way the fluorocinnamoyl 
moieties are bound in the active site of the enzyme. The fluorocinnamate groups 

.· have a plane of symmetry and can potentially bind to the asymmetric specificity .· 
· pocket of chy'motrypsin in two ways. We suggest as a possible explanation of . · 

ou:r; _resuits that one of these C!omplexes is ' formed immediately after hydr~lysis 
of · EA and has enzyme-cinnamoyT interactions identical to those. found in EA, but 

. that · this · complex is not favored thermodynamically relative to the other. Thus, 
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the last part of the aboj e mechanism would be written 

EA~ [E j ••Al ~ E +A:.== [ENA) 

where [E ~ A] represents the dominant but "unproductive" product-enzyme 
complex observed in our fmr studies of "[E • • 0 A] 11

• We hope to solidify 
.. ,this argument by means of 19F[1 H} nuclear 0verhauser effect experiments which 

are in progress. 

_/1 /, ' 1 / i. /.. 
-"":/ (. . . _( -•r1 ' · . t .. , J { ,. / ,/ L- Ld ... l ,.J. 
c/.j '::' I' I . ; 
. .• V 

B. A. Haliley 
Research 

I 
ssistant 

Sincerely yours, 

J. T. Gerig 
Associate Professor 

TABLE I .- Q'-Chymot psin-Induced Chemical Shift Effectsa 

o-F m-F R_-F 

" b 
-4.1 Acylenzyme, EA -0.2 -7.0 

Enzyme-Cinnama e Complex, 

[E• • •A] C 
-2.4 -1.8 -2.7 

a I 
Chemical shil ts in ppm, determined at 94.1 MHz. 

b At pH 3.9 in 8fo acetonitrilejwater at 25°, 0.1 M 
acetate buf er. 

c At pH 6.2 in 0.14 M phosphate buffer at 25°. 

I 

.. I 

,-

~ 
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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-millimeter sample tubes and 
boosts sensitivity to over three times that of the standard 12-mm probe. Compare the two spectra 
of 10 mM sucrose-clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research. 

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

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

And that's not all. When the V-4418 Probe is 
used together with the recently introduced 
single-sideband filter, overall sensitivity 
of 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. 

1H - 100. I MHz O 'H· 15.4MHt Q 
' 'f - 94.I MHt O ''f - 94.IMHz 0 

''P • 40.5 liOi1 0 'H • IOCU MHz 0 
' 'c - 25.2 MHz O I M T □ UT □ 

---□ cw □ PUUtD □ 

IAMJIU /Om/II Sl.lcrose 

sa..VUITAQ.._ TEMP RMB ~ 
TU B£0D.l!/&_mrn $P1N RATE.../,2_rPS 

""" SIGNAL.__.Q;a_O _ RF FIELD~dB 

OUEJM: cw□ f'TRI Lf□ H;0 
O(FSET ~120/ 1 

swaJ>/SPECTIW.WI0~- 0 - "' 
S'/rl'lEP/ACO\JISfflOH TIME_ /C __ -

RF nELD/PUW WIOflL_z_ o _ , .. -
PULSE DElAY___Q__s.,; SPECTR AM~ 
TI WECONST.un: - 0,3 s«: 

D.UA POINH ....!Jl22,,_ F!LTE~ Hl 
HO SCANS/TRANSIENTS, __,,;,,.09~6 __ 

DtCOU"-1. GAT[O O ~ 
HUCtEus____H___ CYROCOD£ ~ 
OFTSEtJ;-5 30/ H1 RFPOWER_ d8 

NOISE SANDWIDTH..iQP.&_55&!!.i£1Y.ii'§H1 

@vartan 

Compare these two broadband proton-decoupled carbon spectra of 1CJ mM sucrose in 0 20, 
one using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

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

For further information contact your 
local Varian representative or write to: 

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

@ 
Sample tube 

shown actual size. 

varian ________ __. 
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The Record Prroves . . . For those VJho 
expect more in 

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

dEmL 
Analytical lnstrurilents, Inc. 

235 Birchwood Ave., Cra~ford, NJ 07016 
201-272-8820 
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FTNMR 
Spectrometers 

... it's JEEOL 

Comprehensive 60 and 100 MHz Systems 
The FX60Q & FX100 features: 
■ (DOD) DIGITAL Quadrature Detection System 
■ Dual Frequency variable temperature probes 
■ 4-channel DIGITAL phase shifters (DPS) 
■ Comprehensive aut<rstacking 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 

For detailed brochure, demonstration or information, phohe or write . . . 


