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Derivation of Eq. 18 for the D-R-INEPT transfer efficiency

In the present section, we calculate the transfer efficiency, f(7), of D-R-INEPT.
For the sake of simplicity, we consider an isolated pair of spin-1/2 nuclei, / and S.
Nevertheless, the dependence of f(7) with the Euler angles Q55 = ‘{), BrE y s Jl is
identical for a pair of spin-1/2 and half-integer quadrupolar nuclei since in the D-R-
INEPT sequence, the RF pulses applied to the quadrupolar nuclei are selective for the

central transition (CT) and the terms in the density matrix corresponding to CT can be
decomposed onto fictitious spin-1/2 operators { C’ ,CA';,CA'Z[ }. Furthermore, the relaxation
phenomena and all spin interactions, with the exception of the /-S dipolar coupling, are
disregarded. We assume the initial density operator is fx (or C:f for a half-integer

quadrupolar 7 nucleus). During the R* (N = 1) recoupling applied on the S channel, the

density matrix evolves under the effect of the AH given by Eq. S1:

n - ()
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I, ———>cos(wD,,Sr)!x + ZSin(wD’,ST){os(qb)lySz + sin(qb)[ySyJ Eq. (S1)
After the application of the two 90° pulses of phase x on 7/ and S channels, the density

operator has the following form:

Ay . . fa v sl

p(t3) = c0s(@p, 5N, +25in(0y, 57 e cos@). S, +sin().S. Eq. (S2)
where 75, is the time point corresponding to the end of the 90° pulses. The first term in

Eq. S2 is not transferred to the S nucleus and is discarded in the following. The two other

terms in Eq. S2 are transferred and evolve under the Hamiltonian of Eq. 9. In particular,

21 Zﬁy and 27 ZS'Z operators are transformed into operator §x with respective pre-factors

- cos(¢ )sin (a) D. [Sr) and sin(¢ )sin (a) p.1sT ) Therefore, the transfer efficiency is:
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/@)= <(9 5.)6.

which directly gives Eq. 18.

Ul U' ) = <sin2(a)D’,Sr){os2(¢)+ sinz(qﬁ)} Eq. (S3)

Table S1. P-Al distances (dp.a; < 3.25 A), *'P-’Al dipolar (|bp.alf/2m) and scalar

couplings (Jp.a1)' in AIPO4-VPI-5.

P Al dpa1 (A) | bpar2r (Hz) | Jpar (Hz)
Pl | AR 3.096 425
A3 3.101 423
All 3.276 359 20
All 3.318 345 25
P2 | AR 3.091 427
All 3.113 418 13
A3 3.117 416
Al2 3.130 411
P3 | AI3 3.087 429
A3 3.117 417
All 3.157 401 15
Al2 3.242 370
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